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Kwakiutl Indians, Vancouver Island, May,

p.lO

Letters to the Editor, Feb., p.4; Mar.,

p. 4; Apr., p.4; May, p.6; June, p.4;

Aug., p.8; Oct.. p.8; Nov., p.26

Maine and American Indians, Nov., p. 14

, p.56

Ma
Camels, May, p.60

Sea lions, Aug., p.56

Seals, May, p.30

Weasel, Nov., p.44

Wolf, Apr., p.26

larine life, collision of

1.22

Ma ' Tas-

Barbecue, June, p.78

Cannibalism, Oct., p.lOO

Maize, Aug., p.56

Morels, May, p.70

Peppers, hot, Apr., p.64-

Rice, Jan., p. 10; Nov., p.82

Taste buds, Dec, p.64

Membranes and cells, Aug., p.86
Mexico, Miskilo Indians, June, p.34

tMiracIc seeds, rice. Jan., p.lO

Miskito Indian lurtlemcn, June

Molecules and stars, Dec, p.75

Monuments, ancient China,

Egypt, sphinx. Apr., p.54

Moon, Jan.. p.28

Morel, mushroom. May, p.70
Mountams, New Zealand, Feb.,

Musbm religion, June, p.44

Namib Desert, Africa, Nov., p.l

NASA, Nov., p.86

34

34

Naturalist at Large
Energy, Feb., p. 16

Evolution, Oct., p.31

Whooping crane, Dec, p.6

Negev Desert, Israel, Aug., p.42

New York and ship Tijger, Aug., p. 12

New Zealand, mountains of, Feb., p.34

Nuba tribes, Dec, p.54

Oman, Arab monarchy. Mar., p.57

Orchids, Oct., p.36

Paleoanthropology, Dec, p.38, p.44-

Parasites, fiatworms. May, p.46

Pellagra, Oct., p.52

Peru, Sharanahua tribe, Oct., p.72

Philippine Islands, Tau Sug and guns.

Jun< p.44

Photography, competition.

Want list, Nov., p.28

Plants see Botany

Politics and dinosaurs, Oct., p.64

Population

Evolution, Oct., p.31

Growth, Jan., p.46

Growth and food, Apr., p.6

Potlatch, May, p. 10

Prehistoric burial sites, Maine, Nov., p.l4

Quails, Mar., p.34

Quasar, May, p.74

Race and genetics. May, p.24; speci

30;

and

Rei

Re

ipes, Apr., p.64; May, p.70; June,

p.78; Aug., p.64; Oct., p.lOO; Nov.,

p.82; Dec, p.64

Buddhism, China, June, p.24

and Evolution, Apr., p.32'

Islamic, Mar., p.57

Muslim, June. p,44

Spanish shrines, Apr., p.40

Rcndille, camel-herding tribe. May, p.60

Reptiles, snakes,
,

Nov., p.80; turtle, June,

p.34

Rice, Jan., p.lO; Nov., p.82

Running and jumping. Mar., p.68

Sandhill cranes, Feb., p.62

Saturn's satellite, Apr., p.69

Schistosomiasis', May, p.46

Science '.

Heroes and fools, Aug.,/p.30

Movies, fiction, Jan-, p-20

and Nonscience, Apr-, p.21

and Theology, Apr., p.32

Scientists. Aug.. p.30
;

Sea lion, Aug., p.56 '

Seals, harbor. May, p.30 ,/

Sea pansies. Mar., p.26

Seeds

Growing of. May, p.20

Orchids, Oct., p.36

Rice. Jan.. p.lO; Nov., p.82

Seismology, May, p.54

Selenium, Feb., p.72

Skull, hominid, Dec, p.38, p.44

Sky Reporter see Astronomy

Snakes. Namib Desert. Nov., p.80

Solar energy, Oct., p. 16

South Vietnam, June, p.lO

Space, joint mission, Nov., p.86
Spain, Brotherhood of the Virgin, Apr

P-40
Sphinx, Egypt, Apr-, p-54

Spirals, Aug-, p.50

Stars, molecules between, Dec, p.72
Statistics and population growth. Apr., p.6

Strip mining, Appalaeliia, Nov.. p..52

Taste buds. Dec, p.64

Tau Sug, Philippines, June, p.44

Technology, Oct., p. 16

Telescope, Irish. Nov-, p.98

Theology and science, Apr., p.32

This View of Life

Biological determinism, Apr., p.21

Brain, Feb., p.lO

Continents, collision of, Oct., p.22

Darwin, Dec, p.68

Ecology, Nov., p.33

Evolution, June, p.l6

Laws of design, Jan., p.20

Race and I.Q., May, p.24

Race problem. Mar., p.8

Science. Aug., p.30

Tijger. disappearance of, Aug., p. 12

Titan, Saturn's satellite, Apr., p.69

Tropical ecosystem, Apr., p.48

Turtles, June, p.34

Urbanization, bird population, June, p-54

Vacations and energy, Apr., p. 16

Water and the cosmos, June, p.62

Weasel, color change, Nov., p.44-

Whooping crane, breeding, Dec, p.6

Wolf. Apr., p.26

World's age and galactic measurements

Aug.

Woi ! flatworms

Books in Revie

Africa Counts. Apr., p.78

Ark II, Oct., p.80

Bare Bones. Feb., p.86

Bird Books, a Recommended List, Aug.,

p.92

Bane Hunters, The. Mar., p.90

By the Evidence, Nov., p. 103

DDT Myth. The, Apr., p.SO

Eyelids of Morning: The Mingled Des-

tinies of Crocodiles and Man. Feb., p.78

Greatest Adventure, The, Mar., p.S4

Humboldt and the Cosmos, May, p.87

In the Human Interest, Nov., p. 107

Last of the Nulla, The, Dec, p.55

Pacific Islanders, The, Oct., p.83

Peyote Hunt, Oct., p.85

Shelter, June, p.72

This Living Reef Nov.. p.l07

Use of Land, The, Apr., p.76

Vanishing Herds, May. p.84

Wild Places: A Photographic Celebratiuii

of Unspoiled America, The, Jan., p.90

U'ord Play. May, p.SO

World's 'Finest Minerals and Crystals.

May, p.90

Film Review

Mystery of the Maya, Apr., p.82
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I THE RSAWE KEEP THIS ONE IN A CAGE THE SIZE OF MASSACHUSETTS.
I,'

Conservation is a big word in tfie RSA. 850 species of birds, 800 species of butterflies...

The cheetah fastest of ail the predators, roams at will 1500 species of fish . . .18000 different kinds of
in Kruger National Park - one of many huge game plants. ..the greatest variety of African animals

l^i^es in the Republic. Throughout the country.. . and sophisticated cities with international hotels.
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Write now for our free 52-page full colour
magazine "Discover the RSA."
it will show you that a visit to South Africa

is an experience no serious
k conservationist can afford to miss.

k South African Tourist Corporation,

Rockefeller Center, 610 Fifth Ave.,

A New York, N.Y. 10020, or Suite 721,

a1 9465 Wiishire Boulevard,
Beverley Hills, California 90212.

[ piSCdVER THE REPUBLIC OF SOUTH AFRICA
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McGraw-Hill Color Slide Program
of Art Enjoyment, Dept. AY-127

1221 Ave. of the Americas, New York, N.Y. 10020

F:LEASE enter my trial subscription and send
me the complete Color Slide Album of Im-

pressionist Painting (including 24 color slides

and 48-page illustrated art book). BiU me only

$1, plus a few cents for shipping. If I am not
delighted with this introductory package, I may
return everything within 10 days, cancel my
subscription, and owe nothing.

If I do continue, you will send me a new
Color Slide Album approximately every six

weeks (for 10 days trial examination) and bill

me at the subscriber's low price of $7.95, plus
shipping. I may take as few or as many Albums
as I like, and may stop whenever I wish. After
my fourth shipment 1 will be given a choice of
receiving all remaining albums in two conveni-
ent shipments, or continuing with single-album
shipments.

City.

State Zip Mo.

Check here if you wish the Kodak Carousel 600
Projector Included and remit S48.95. plus tax.

with this card In envelope addressed to McGraw-Hill
Color Slide Program of Art Enjoyment. If not delighted,
return the projector within 10 days for full refund.

anplies to U.S. and Canada only. AY-127

the thrill of viewing

Renoir's famous "Le Moulin de la Galette" —
in all the shimmering color and full size of the

original painting — right in your own living-

room! This beautiful work is just one of 24

world - renowned Impressionist masterpieces

you and your family will enjoy when you re-

ceive your introductory Color Slide Album.

SEND NO MONEY- NO POSTAGE REQUIRED



// — until today —
your experience with

art masterpieces has been

limited, for the most part,

to scaled-down "prints" and

reproductions in books . . .

Imagine the

excitement of

viewing the world's

great paintings in the

FULL SIZE and

GLOWING COLORS
of the original canvases-

on your own wall

at home!

A REMARKABLE DEMONSTRATION OFFER FROM

THE McGRAW HILLColor Slide Program ofArt Enjoyment
TAKE THIS ALBUM OF IMPRESSIONIST PAINTINGS FOR ONLY $J f "^""'si^'^^'J^s'"^ 1

IJ AVE you ever
wondered

why people who
are otherwise
well-i nformed

often fail to develop a real understanding
and enthusiasm for so many of the world's

great paintings? Perhaps it is because most
of us only rarely have the experience of
standing before the original works of art.

Imagine then, what it would be like to

view these celebrated masterpieces in your
oiivi home — just as they appear in leading
museums and the collections of the world's
greatart patrons!This extraordinary experi-

ence is now open to you through a series

of remarkable Albums offered to members
of the McGraw-Hill Color Slide Program
of Art Enjoyment. There has never been
anything like it.

A new way to enjoy the world's great art

As a member of this Program, you will

gaze in astonishment as Renoir's lovely
"Seated Bather" (shown above) appears on
your wall four feet high — aglow with all

the vibrant reds, blues and greens of the Im-
pressionist palette; you will thrill to Rem-
brandt's famed "Aristotle Contemplating
the Bust of Homer," seen nearly five feel
in heiglil — and marvel as you view Titian's

allegorical masterpiece "Sacred and Pro-
fane Love" in its /;/// eii^hl-fool widtli. just

as it appears in Rome's Borghese Gallery.

These are just a few of the scores of mag-
nificent works of art you will see projected
in the actual size and full color of the
original paintings.

Accept this $1 demonstration offer

If you mail the attached card, you will

receive a unique Album containing 24
color slides of priceless works by Renoir,
Monet, Degas and other important Impres-
sionist painters. These slides are produced
in Florence to exacting specifications on
35mm Kodak film in individual 2x2
mounts. They set a new standard of faith-

fulness to the artists' originals, and can
be used in any home slide projector. (If

you do not own a projector, you may ob-
tain one at very low cost with your trial

.Mbum. See special offer below.)

The color slides, however, are only one
part of this elaborate Album. Bound into

the center is an illustrated 48-page book
by Albert Chatelet, Director of France's
renowned Lille Museum — with a guide
to each of the slide pictures and the
complete story of the Impressionist era.

If this demonstration pleases you, you
will be offered a new slide-and-commentary
Album as issued, at two-month intervals.

Among the Albums in this series are Ital-

ian Renaissance Painting, with masterpieces
by Leonardo da Vinci. Michelangelo,
Raphael, and others — The Golden Age of
Spanisli Painting, with works by El Greco,
Velasquez, and their contemporaries — and
Albums covering every major art period.

Until today, slide-and-commentary art

education was available only in museums
or universities. Now, you can benefit from
the same kind of expert guidance — and
enjoy the world's great masterpieces with

your family and invited guests — right in

your own home.

The cost is surprisingly low

The least you might expect to pay for 24
color slides of comparable quality — if the

subjects were available from museums and
private collections— is $15 to $18. Yet, as

a subscriber to this new Program, you pay
only $7.95, plus a few cents for shipping,

for each complete /l//i«/?i—including slides

and illustrated guide book. You may take

as few or as many as you like, and may
stop whenever you wish.

Mail attached card for 10 days trial

Send no money now. We will ship your intro-

ductory Color Slide Album of Impressionist

Painting and enroll you as a trial subscriber.

If you are thrilled with the demonstration,

send only $1, plus a few cents for shipping.

Thereafter, you will be offered a new Album
approximately every six weeks at the sub-

scribers' low price of only $7.95. You will also

be given the opportunity lo elect to receive

remaining volumes. If not delighted, however,

you may return everything within 10 days, and
owe nothing. Mail the attached card today.

IF YOU DO NOT HAVE A PROJECTOR,
purlunity. Wc can offer you ihc se

ousel 600 Projector supplied with
3*inch //3.5 Ekt;mar lens. This top

all regular 2"\-2" srimni slides.

It has dependable cravity feed



TYROPHILES* OF THE WORLD -UNITE!

CHEESE
lOYERS
(internationaO

invites you to order your favorite

chieeses "DIRECT" through our
Club (now over 30,000 members)-
and enjoy many imported "specials"
at just 30 to 70 above wholesale!

LOOK AT THESE CHEESES!

• Prize French CAMEMBERT, smooth and
creamy gold. A perfect "love-match" for

fresh fruit and rich red wine. Club price this

month only 4c above wJwlesale — so hurry!

• Famous original French PORT SALUT —
luscious with Beaujolais and crisp red apple.

Recent Chib "Special just 7c above wholesale!

• Mellow Norwegian JARLSBERG from the

crystal fjords. A luxury snack or cocktail treat

full of "Swiss" holes.

• Seductive French "GRAPPE" coated with

velvety black vintage grape seeds. Chaste
white-gold within — a hedonist's delight!

• Rare Colonial WHITE CHEDDAR fron
Vermont with NO color or chemicals. Virgin

uncut 3-lb. wheel for connoisseurs!

• Piquant snow-white Welsh CAERPHILLY
beloved of poet Dylan Thomas. Ideal on
crusty black bread with hearty ale!

AND TRY THESE SPECIAL DELIGHTS!
• Spicy ROQUEFORT from France • Creamy
HAVARTI from Denmark • Robust PARMI-
GIANO from Italy • Golden BUTTERKAESE
from Germany • Exotic CHIBERTA from
Basque country • Mellow DUNLOP, the "Scot-
tish Cheddar" • Rich caramel-hued GJETOST

from Norway • LAPPI from Finland
from France • ZOMMA from Turkey
hundreds more!

BRIE
' and

*Tyrophile: a Greek-derived word mean-
ing (what else?) cheeselover; what our
Club members call each other.

LOOK AT THESE BENEFITS!

FREE "Concise Encyclopedia of the World's
Great Cheeses." Everything You've Always
Wanted to Know About Cheese But Never
Knew Where to Find in One Place! The 100
most wanted (and delicious) cheeses dis-

played by country and type, with quick-refer-

ence tables on flavor, color, sizes, shapes,

usable "hfe," how to serve and store, buying
tips, matching cheese to food and wine —
PLUS a treasury of drawings, photos, car-

toons, anecdotes, recipes and extensive
GLOSSARY OF FOREIGN & TECHNICAL
CHEESE WORDS.

FREE "How to Hold a Successful Cheese and
Wine Tasting." Short, simple, sound advice —
and so much fun to follow.

FREE "How to Love and Care for Your Fine
Cheeses." No-nonsense do's and don'ts for
serving, wrapping, cutting, freezing, melting,
etc.

FREE "How to Throw a Fondue Party at

Home." Classic continental recipes and short-

cuts for a few guests to an army.

FREE "Cooking-with-Cheese Recipe Guides."
Exciting sauces, soups and salads. Savory
meat, fish and game dishes. Lavish buffets,

barbecues, picnic treats, champagne suppers,
etc.

FREE Lifetime subscription to the "Overseas
Arrivals Option List:" Profusely illustrated

"insider's" newsletter. Mailed to you date-
limited by U.S. Post Office and unavailable
outside the trade except to Club members.
Features latest shipments and just-arrived

dockings of rare and popular cheeses. Order
them direct through Club — no middleman.
Some "specials" as low as .^c to 4c above im-
porter's wholesale! Each cheese illustrated,

described by type, flavor, origin, etc. in

fascinating 1000-word essays.

FREE Gourmet Consultation — your personal
questions answered graciously by experts.

FREE Gourmet Utensils and other Surprise
Gifts with special orders.

PLUS Cheese and Wine Tasting invitations.

AND Lovely Christmas and Holiday Gift
Packages beautifully wrapped from foreign
lands to solve all your personal and business
gift needs.

No obligations, only benefits

Membership does not obligate you to buy
anything. To join, mail coupon with member-
ship fee of only $5. This is good for life —
never another fee! It helps defray acquisi-
tion and programming your name into com-
puter fulfilment network that makes our Club
and your benefits possible. Hurry — cheese
"season" getting into full swing! Send to:

CHEESELOVERS INTERNATIONAL, Dept.
ADX-6, 25 W. Merrick Rd., Freeport, N.Y. 11520.

Club ti/lembership is a WONDERFUL GIFT! Enclose names and addresses of
each recipient on separate sheet with $5 for each name. Gift Members get
ail Club benefits plus free gift. We enclose tiandsome gift card signed in
your name.

Mail to: Cheeselovers International, Dept. ADX-6, 25 W. Merrick Rd., Freeport, N.Y. 11520

YES, enroll me in CHEESELOVERS INTERNA-
TIONAL Here ]S my low $5 member fee. It h
good for life (never another fee!) and entitles me
to order cheese "DIRECT" at special member
prices. I will also receive, at once, my Concise En-
cyclopedia of the World's Great Cheeses, subscrip-
tion lo the Overseas Arrivals Option List: Wme-
and-Cticesc Tasting Guide; Fondue Party Guide:

G YES, send me free gift at left for prompt
action.

Signature,

Name

City- Jip_

Cheese Care Guide; Recipe Cooking Guides; etc.

Membership does not obligate me to buy any-
thing, ever. And I may return any purchase for a

full refund—no questions asked. If not happy with
the Club, I may cancel by returning my club ma-
terials within 10 days for a full refund of my
member fee.

_. Initial here if retailer, or intend tc

cheese bought through Club at higher price.

resell

n Check enclosed c

D Master Charge
Expiration Date

(Located above your
name)

charge to my
D BankAmericard
Interbank Number
(Located above your

'NOTE: Please don't order cheese now- special Club order fori

FREE GIFT ^r^iSK"

FIVE "MYSTEHY" CHEESES
(1) New luxury Armlgnolt "raisin" ctieese

unveiled by Fromagerle Picon de Paris.

(2) Zesty Dutcli "finger" clieeie alma*l half-

a-foot long. (3) Sinfully delicious French

dessert cheese wickedly laced wllli KIrach

(cherry brandy). (4) Hearty golden peasant

cheese from Austria. (5) Creamy rich cock-

tail cheese from the Swiss Alps. KEEP THIS
GIFT EVEN IF YOU LATER CANCEL.
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Authors
Richard W. Franke's interest in

Java's Green Revolution stems from

his disillusionment at the way de-

veloped nations have aided poorer

nations. Franke, who lived on Java

iVoni 1969 through 1971 while

doing his doctoral research, teaches

anthropology at Montclair State

College in New Jersey. He is

presently investigating the relation-

ship between food production and

the social and political structures

of developing nations and is

planning to study the sociology

and ecology of the recent famine

in West Africa.

For Vivien Gornitz, who has a

Ph.D. in geology and mineralogy,

the Apollo moon landings, which

began in 1969, presented a rare op-

portunity to study the geologic his-

tory of a planetarv body other than

the earth. She has, accordingly.

Vivien Gurnii:

spent much of her time interpreting

lunar photographs. Gornitz is a re-

search associate at NASA's God-

dard Institute for Space Studies in

New York City and also teaches a

course in planetai-y geology at Co-

lumbia University. While still in

high school, she signed up for a trip

to the moon, and says she still

would like to go. Coauthor Robert

Jastrow joined NASA at its forma-

tion in l958. He is the founder and

director of the Goddard Institute

for Space Studies, which conducts

research in astronomy, mete-

orology, and planetary science.

Holder of a Ph.D. in physics, he is a

professor of geophysics at Columbia

and also teaches earth sciences at

Deu-tmouth College. Among the

books he has written are: Red Gi-

ants and White Dwarfs and Astron-

omy: Fundamentals and Frontiers.

Roy E. Brown

It was while working as a pedia-

trician in several developing
countries, and later in the rural

southern United States, that Roy E.

Brown first became aware of the

connections between malnutrition,

family size, and high fertility rates.

Brown, who received his medical

degree from Columbia University,

is an assistant attending pediatri-

cian at Mount Sinai Hospital in

New York City and associate pro-

fessor in the hospital's Department

of Community Medicine. Coauthor

of "The Starving Roots of Popu-

lation Growth," Joe D. Wray is a

member of the Bio-Medical
Sciences field staff of the Rockefel-

ler Foundation. He now lives in

Thailand, where he is an adviser to

the comprehensive rural health pro-

gram of the Ramathibodi Teaching

Hospital in Bangkok. Wray's major

interests are pediatric education

and delivery of health services to

children in developing countries,

preschool child nutrition, and fam-

ily planning.

Richard M. DeGraaf, a wildlife

biologist with the Pinchot Institute

of Environmental Research of the

U.S. Forest Service, began a studv

two years ago of the habitat require-

ments of songbirds in urban and

suburban areas. Intrigued by his

findings concerning the relation-

ships between wild birds and

people, he extended his research to

include the widespread practice of

bird feeding and its effect on bird

populations and distributions. As

the project leader of the Northeast

Forest Experiment Station of the

U.S. Forest Service in Amherst,

Massachusetts, Jack Ward
Thomas, coauthor of "A Banquet

for the Birds." supei^vised the re-

Richard M. DeGraaf

search on wild bird feeding. He is

now with the Range and Wildlife

Habitat Laboratory of the Forest

Service in LaGrande, Oregon.

James Freeman's observations

of the annual fire-walking ceremony

at Sunderpur, a fictitious name for a

James Freeman



Did you know
yourcar could have built-in reflexes?

vehicle \
-

location sensor

automatic

r-ii

iieadlight dimmer

\

*>

automatic
anti-skid control

collision

avoidance radar

electronic fuel control
automatic
speed control

radar speedometer

automatic brakint

Some drivers will always

be better than others.

But thanks to advances in

electronic technology,

all drivers will be better some
day because their autos will

have built-in reflexes.

Drivers will have electronic

devices to control skidding,

detect highway hazards,

warn of malfunctions— all

automatically.

Electronic improvement of the

automobile is almost limidess.

By 1980 auto manufacturers

may be spending as much
on solid state electronic

systems as on engines. Even
so, electronics should

eventually lower the cost of

running a car.

Today, RCA provides the

auto industry with components
for the new electronic ignition

systems. Tomorrow, we will

provide a variety of other

advances—such as electronic

devices to replace inefficient

mechanical methods of

fuel mixture, which will cut

energy consumption and aid

in emission control.

Electronics is creating

ingenious new ways to enhance

life. And RCA, which

helped create the technology

itself, is still pioneering the

electronic way.

The electronic way



Readers of Natural History Magazine are invited to

», Enjoy collecting a stirring panorama
%sp preserved for future generations.

• At a surprisingly modest cost, you can receive beautiful First Day
Covers for each nev^ commemorative stamp issue of the United States.

• Each First Day Cover w^ill be individually addressed and sent

automatically to the name and address you designate.

WHAT IS A FIRST DAY COVER?

Handsome "cachet" designed
exclusively for each new
issue, strikingly executed
by steel engravin
on the envelope.

Your own name
and address is individually

typewritten on every
First Day Cover, and
each is mailed directly

to your own home.

Postmark of the
ofTfciaKy designated
post office issuing

the new stamp.

The United States regularly honors the important

men, events and places in its history through the

issuance of official U.S. commemorative postage

stamps. When a new stamp is to be issued, one,

and only one, post office is officially designated

to provide ... on one day only . . . the authentic

"First Day" cancellation. The specially designed

envelope bearing the newr stamp, cancelled on
the exact date of issue at the officially designated

post office, is a First Day Cover.

First Day Covers are fascinating collectors'

Items. As you can well imagine, the combination

of a historic stamp, cancelled on the first day of

issue, at an officially designated post office on a

specially designed envelope results in a collec-

tor's item of the first order. One that has been
prized by collectors like Dwight D. Eisenhower,

George C. Marshall and Franklin D. Roosevelt,

plus others with the foresight to preserve yester-

day and today for tomorrow.
The best time to obtain these prized collectors'

items is when they are issued. This is now made
easier than ever by the Postal Commemorative
Society.

Postal Commemorative Society members receive everything they need to build and maintain a personal-

ized "mint condition" collection of U.S. First Day Covers. For each cover issued, the Society provides an

exclusive custom designed display page, especially made for the member's personalized album.



of U. S. history. To be treasured now and

First Day Covers combine art and history in a tribute

to our American heritage. Eisenhower . . . The Battle

of Bunker Hill . . . the writing of the Star Spangled
Banner . . . the landing of astronauts on the moon . .

.

such are the subjects chosen by the United States for

commemorative postage stamps. Nothing trivial or

unimportant or dull is ever chosen for national honor.

Further, the post office chosen for a first day of

issue usually bears particular significance to the sub-

ject commemorated. For example, a first day cover of

the Eisenhower stamp was one cancelled at Abilene,

Kansas.
The nation's leading artists and designers are

called upon to portray the subjects chosen. Such
commissions naturally are highly prized, and bring

forth the best efforts of the artists involved.

Membership in the Postal Commemorative Society
makes it possible to easily collect First Day Covers
as they are issued. The Society will guarantee your
receiving a personally addressed First Day Cover of

every U. S. commemorative stamp issue. All details

of arranging for your First Day Covers to be sent to

you will be handled by the Society.

Commemorative stamps normally are issued by the
United States at the rate of about 15 a year. You will

receive up to this many issues at a basic cost of just

$12.00 per year plus an annual membership fee of

$7.50 (total yearly cost of $19.50).

As a member, you will also receive the Society's
exclusive display page for each new issue. Each
beautiful, specially designed page is die-cut to hold
the First Day Cover, and contains a full description
with all important historical information about the
subject of the commemorative issue. These pages
are available only to members of the Society.

Becoming a member now brings you an important
collector's bonus at no additional cost. The Postal
Commemorative Society makes available to its mem-
bers a handsome collector's album with the member's
name hand-embossed on the cover. This album, spe-

cially designed to hold the Society's display pages,
makes it possible for members to keep each new
First Day Cover in "mint" condition. If is yours free,

]/ you join now!

^OST.,^ MEMBERSHIP APPLICATION

^-JAT^*

Postal Commemorative Society

1 Glendinning Place

Westport. Conn. 06880

Enclosed is S19.50* for a one-year membership, and First Day Cover Service. Send me the

collector's album which is free to new members. My First Day Covers should be addressed as follows:

Mr., Mrs., Miss

Address

City State

Please emboss the personalized album as follows:

Zip

(Print name to be shown on album)

This is a n Personal Membership (If a gift membership, please provide your name and address

n Gift Membership on a separate piece of paper. A card announcing your gift will

be sent to the member.]
•Connecticut residents add $1.27 tax. Make clieck or money order payable to Postal Commemorative Society.



INTRODUCTORY OFFER
AT AN INCREDIBLY
LOW SPECIAL PRICE:

The
Presidents
Medals
24 KARAT (SOLD PLATE
ON SOLID BRONZE

ACTUAL/ <C \
SIZE / *fW \

~^/ MEDALS \

BONUS
"Our Country's Presidents," a

National Geographic Society
275-page full-color book de-

tailing the lives and accom-
plishments of our nation's

leaders, is supplied to you
at no additional charge.

I WITH CASE

48

Reserve my 36medal set of pure
gold-plate, solid bronze medals,
each 30mm. Include handmade
display case. I enclose full

payment of $48, plus$1 for

handling and shipping.

(Money refunded within 21 days if not fully satisfied.)

NAME

STREET ADDRESS
CITY

Mail at once to: MintAmerica
Box 995 / 1470 NE 129th St. / N. Miami, Fla, 33161

Early orders shipped immediately; others allow 4-6 wee/<s.
'±_J

Thetime hascome to completely
re-evaluateyour standard of
high fidelity performance.

The ingenious innovations in circuitry

used in Pioneer's new TX-9100
AM-FM stereo tuner (1.5uV FM
sensitivity) and SA-9100 integrated

stereo amplifier (60H-60 w/atts RMS,
at 8 ohms, both channels driven)
represent a major breakthrough
that w\\\ have universal impact on all

future hi-fi components. Their
capabilities achieve performance and
precision heretofore unattainable.

Your Pioneer dealer will demonstrate
how they can outperform any units

in their price range. TX-9100 —
S349.95; SA-9100 - S449.95.

U.S. Pioneer Electronics Corp.,.
75 Oxford Drive, Moonachie,
New Jersey 07074

mPIONEER

village in the state of Orissa, India,

grew out of his studies of religion in

a Hindu temple village. Freeman,
an associate professor of anthropol-

ogy at San Jose State University, is

currently completing a book, Scar-

city and Opportunity in an Indian

Village, on modernization and reli-

gious change in Orissa. He plans to

edit a series of autobiographies he

collected in India.

When WiUiam G. Wellington
began insect population studies, he
chose tent caterpillars because he
thought their conspicuous tents

would make them easy to survey.

But determining how individual dif-

ferences in behavior could affect the

welfare of whole colonies led him
and his students beyond population

biology into the complex byways of

sensory physiology and biometeoro-

logy. Wellington, who began his ca-

William G. Wellington

reer in entomology in the Canadian

Forest Service, is professor of plant

science and resource ecology at the

University of British Columbia.

After years of studying bird spe-

ciation in Austraha, Africa, and

South America, Allen Keast
turned to the study of the feeding

ecology of freshwater fish in small

Canadian lakes. Operating out of

Queens University in Ontario,

where he is a professor of biology,

he has spent thirteen years investi-

gating how various fishes have de-

veloped their ecological special-

izations. Keast's research analyzes

the factors that g&vern the numbers
and kinds of fish in different water-

ways, a program that relates to his

long-term interest in evolutionary

ecology and species formation.



Now! Preview the great new
^-^ Deutsche
\jhamTrwprivn

recording of the complete

FOURSYMPHONIES OF BRAHMS
superbly conducted by CLAUDIO ABBADO

ALL4 RECORDS
FORTHE PRICE OFONE
plus free auditions of important new recordings

months before they are available to the public!

Vieana PtuDrnmonio
OrAesba

BerhnPhiltaTEomiOiditstra

DresdenSUte Orchestra

londoBSymplioiijOroliKtai

. CUODIOUBBUIO

Drahms" Four Symphonies — most magnificent since Beethoven's! The
extraordinary new recording of them from Deutsche Grammophon
offers Claudio Abbado conducting four of the world's greatest orches-

tras. This album will not be available to the

American public for many months, but

you may preview it now for ten days,

without charge, without obligation. And
you may keep all four records for ihe

price of one — yes, a full 75% off the sug

gested list price at which they will even

tually be sold in stores!

The Carnegie Hall Selection Commit-
tee's report accompanying the album
points out why these performances were
singled out for their recommendation:
freshly conceived, deeply felt interpre-

tations by young Claudio Abbado, Italy's

foremost present-day conductor . . . the

unprecedented opportunity for you to

enjoy and compare four orchestras un-

surpassed in precision, responsiveness

and tonal splendor — the Vienna Phil-

harmonic, Berlin Philharmonic, Dresden
State Orchestra and London Sym-
phony... plus Deutsche Grammo-
phon's incredibly lifelike sound
The four stereo records them-
selves are superior, silent-

surfaced European pressings
manufactured to highest quality

control standards, and come in a hand
some hinged case with illustrated brochure
and exclusive Committee report

Our preview offer of Brahms' Four Symphonies
is limited! So please mail the coupon on this page today.

Listen for ten days. Then either return the album and pay nothing, or

keep it for only $6.98 plus small postage/handling charge (and sales

tax where required). This is a saving of $20.94 offthe suggested retail

price when the regular edition is finally released.

How you can be first to enjoy the greatest new recordings!

By replying now, you assure yourself of the privilege of receiving, for

future ten-day free previews, special aihance editions of major new
albums . . . chosen exclusively for the International Preview Society

by the Carnegie Hall Selection Committee. Since the Society is not a

record "club", you will never be required to buy any album, nor will

you receive a "record-of-the-month" like clockwork. Only when the

Committee discovers a new album of the most extraordinary musical

interest, artistic excellence and technical quality will it be sent for

your free audition, so that there will often be months when no album
at all is offered by the International Preview Society.

In every case, you will preview these

records loni; before they reach the stores

...with the option of purchasing any

album you wish, in a superb imported

pressing, including exclusive Committee
report . . . never at a higher price than the

ordinary edition will retail for months
later, and frequently at big savings! You
may cancel this arrangement at any time.

If you truly love great music, please

mail the coupon today for your exciting

Brahms' Four Symphonies preview.

All 4 records only

$698

ludio Abbado. ! may
pay only $6 98 complete, plus

$20.94 off suggested list pnc

(plus small postage/handling charge) if you
decide to keep them after your free audition!

FOUR-FOR-THE-PRICE-OF-ONE PRIVILEGE

THE INTERNATIONAL PREVIEW SOCIETY
333 North Michigan Ave., Chicago, Illinois 60601

, the advance edition of Brahms' Four Symphonies by

ten days and owe nothing, or keep all tour records and
small postage/handling charge (sales tax extra, where required).

; of the regular edition, when it becomes available months from

:, at intervals ol one or more months, free ten-day prevtews of albums chosen by

Ihe Carnegie Hall Selection Committee, far in advance of general release. I may keep any album for no

more, and often for far less, than suggested list price ' am no! obligated to buy any minimum number of

albums and I may cancel this arrangement at any time
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Sl\attei*ecl Dr^eams in Java
"^ The Green Revolution may lead to larger harvests,

3 but larger harvests do not always

lead to full stomachs

Ijv Riehai-d ^V. Franke

Culturally, politically, and eco-

nomically, Java is Indonesia's most

important island. It is also one of

the world's richest agricultural re-

gions. Streams, carrying an abun-

dance of soil rich in nutrients, flow

from the more than thirty active

volcanoes along Java's central

ridge. From time to time the vol-

canoes erupt, spewing out lava that

eventuallv turns to fertile soil in the

warm and humid valleys and on the

coastal plains.

For hundreds of yeai's Javanese

farmers have ditched, terraced,

plowed, planted, and weeded this

marvelous confluence of natural ele-

ments to produce the rice on which

their lives depend. So rich is the

soil, so dependable the water sup-

ply, so excellent the climate, that

for centuries the population has in-

creased, and the land has supported

not only farmers and their families

but also princely dynasties, courts,

traders, armies, and eventually even

the industrial development of Java's

recent colonial rulers, the Dutch.

But the outcome of the island's

history has not been a happy one

for Java's peasants. By the turn of

the twentieth century, the strains of

population growth and the ex-

propriation of rice lands bv Dutch

Each planting season

in Java's mountainous

regions, peasants must

rebuild the dikes,

irrigate the terraces, and

transplant the rice seedlings.

sugar interests had begun to pro-

duce the paradox so common in the

underdeveloped world today—in-

creased profits for the wealthy few

and a declining standard of living

for the mass of producers. Through-

out the depression of the 1930s, the

Japanese occupation during World
War II, the war for independence

from the Dutch in the 1940s, and

to the present day, this decline has

continued. It has brought the

people of Java to the verge of fam-

ine and created ever worsening con-

ditions for the vast majority of the

island's 80 million inhabitants.

With an annual per capita in-

come of less than $80 in 1969, Ja-

vanese peasants are among the

poorest in the world. Nutritional

standards are declining at an alarm-

ing rate. In 1960 the average Java-

nese consumed 1,946 calories per

day, 200 short of United Nations

minimum recommendations. By
1967 consumption had dropped to

1,730 calories. Protein intake is de-

clining as well. Minimum adult rec-

ommendations call for .55 grams of

protein per person daily. In 1960

the Javanese consumed 38.2; by

1967 this had fallen to an average

of 33.4, meaning that millions of

the poorest farmers and laborers

subsist at even lower levels.

In Javanese villages and in the

sprawling urban slums of the is-

land's lai-gest cities, the results of

this undernourishment are obvious

even to the casual observer. Chil-

dren stare dully, unable to focus

properly. Many persons have red-

dish hair and distended bellies, both

signs of various stages of malnutri-

tion. High rates of influenza, dysen-

tery, tuberculosis, and more re-

cently, outbreaks of cholera



R-om Calcutta...

Report on
Elizabeth
Dass...

Christian Children's Fund, Inc,

Calcutta, India - Caseworker Report

To Nazareth Home, Calcutta

Name: Elizabeth Dass

Native Place: Calcutta

Health frail, thin.

Characteristics;

ParentienisCondition: Father;

Mother:

Sisters;

Remarks;

Date of Birth: April 12, 195t
Order of birth: third daughter

WALKS KM with DIFFICULTY, PROTEIN DEPRIVED

Op'Joii Sy^r- W??r'S^''„^^P ?^"^= CLEARLY AND IS

AND S?rENG™'k ARE pisTORiD!" '""" °''" ""^™

deceased,

Malnourished, recent victii' of
^"^SMALLPOX, works IN A MATCHInvestigation Report:

M0iH^"^'5ER?™lAK"FlSM'SE"RECE;?'fLIN%'^fr"' "'^° "°" ^^^™=- HER
is ALIVE AT ALL. OnlV WORK A^laAll F Vn^TuTj"""'"^ '= "EMARKABLE SHE
FACTORY WHERE SHE EAW TWO rSpeps ! n.3°f5gj^?

"°"*'' '= '" * "ATCH
TO GET THERE AND wSrk! " * "'^ '2645 WHEN SHE IS STRONG ENOUGH

HOME Conditions: House: one room bustee (hovel) occupied by several
hSIp ^ffS"f ^"'°" Elizabeth and hIr mSti
Pon^PixS =°cSMALL COOKING IS DONE ON THE ]

rSi^R^SIS; klVo^^t ifv?N°fw?}h\h^^S^!S h.''°'"'i

"4'iii roi i?L°.i.'.r «EPUT^!"A;:s^?Hi"Mj?;iE%FEARS FOR ELIZABETH

flARIA DaSS, deceased OB SMALLPOX

feS3lTb^RTSNi?E?flSI?fe?i^ipSTc0NTAGI0N,

i^IS^;r-'"-""-B;^^A^rsr^:!!Li---

SAFE FROM THe"^E?c'hED°\7P^ TiEY^NoJ^nSO^'"'" ^^"""^^

Strongest recommendat/on that Elizabeth Dass be admitted

Elizabeth Dass was admitted to the

Nazareth Home, and when this picture

was taken, she was already doing better.

Her legs were stronger . . . she was running
with the other children, learning to write

her own name.
Every day desperate reports like this

reach our overseas field offices. Then we
must make the heartbreaking decision

—

which child can we help?
For only $12 a month you can sponsor

a needy little boy or girl from the country

of your choice, or you can let us select a

child for you from our emergency list.

Then in about two weeks, you will

receive a photograph of your child, along
with a personal history, and information

about the Project where your child re-

ceives help. Your child will write to you,

and you will receive the original plus an
English translation—direct from an over-

seas office.

Please, won't you help? Today?

Sponsors urgently needed this month
for children in: India, Brazil, Philippines,

Indonesia and Guatemala.

Write today: Verent J. Mills "'nr-«^ N
CHRISTIAN CHILDREN'S FUND, Inc.

Box 26511. Richmond, Va. 23261

I wish to sponsor a D boy girl in

(Country)

Choose a child who needs me most. I

will pay $12 a month. I enclose first pay-

ment of S . Send me child's

name, story, address and picture.

I cannot sponsor a child but want to give

Please send me more information.

Name
Address
City

State _Zip_
Registered {VFA-080) witii the U.S. Go
Advisory Committee on Voluntary Foreign Aid.
Gifts are tax deductible. Canadians: Write 1407

,
^Yonge, Toronto 7. N H 7810 ^

constantly plague a population

physically too weak to resist dis-

ease. Cuts and burns heal with exas-

perating slowness, adding to the

risk of infection. Even the body size

of Javanese has been declining over

the past fifty vears, a result of the

worsening diet. Java, it would seem,

has received far too little help from

the wealthy nations of the world.

Yet this island has been the ob-

ject of one of the most elaborate

food production schemes of the past

two decades. Between 1967 and
1972 the government of Indonesia

and its Western allies spent well

over SlOO million, mostly on Java,

in an attempt to produce nationally

15.4 million tons of rice—the
amount needed for self-suffi-

ciency-by 1973. By the 1972 har-

vest, however, the program was

clearly failing; the 12.2 million tons

produced in that year were at least

2.1 million short of the need. With
international food supplies at their

lowest levels in vears, the In-

donesian government was able to

purchase onlv 1.5 million tons

abroad, leaving a 600,000 ton defi-

cit, which in turn increased local

rice prices by 30 percent in just a

few months.

To make matters worse, the gov-

ernment has almost ignored soy-

bean production, which has under-

gone an absolute decline, causing

protein intake to drop even below

the disastrous levels of 1967. In the

countryside of Java and in the ur-

ban slums, this will mean a further

decline in nutrition for an already

badlv undernourished people.

How has this tragedy come
about? Why have all these millions

in expenditures failed to stem fur-

ther impoverishment among the

majority of Javanese? The answers

lie in the blindness of development

theorists to the social and political

realities of Java and in the nature of

aid programs from the wealthy na-

tions—programs based on these

faulty theories.

The program that was to have

overcome the food shortage on Java

is called the Green Revolution. The
product of more than two decades

of scientific research, the program

is part of a broad and optimistic ex-

periment occurring in several devel-

oping countries. Under the auspices

of the Rockefeller Foundation, a

seed research laboratory was estab-

lished in Mexico City in 1944.

Within several vears, technicians



AN EASYWAYIO CHANGE JOBS!
'My system is simple, straight forward and quick— but it works.

Do it rigtit and I guarantee the highest earnings of your career!'

I've got something that can help you

earn a great new hving and perhaps even

make you rich!

Now, I know this seems hard to be-

lieve, but I can also prove it to you!

I say this because I've got letters from

thousands of satisfied customers, ....
and a product which has been praised by
1 50 leading media!

What's more, at $10, it's an incredible

bargain, and I'll even give it to you
without asking you to risk one penny!

However, first let me tell you what I

have.

I've got a copyrighted job changing

system that you can use to move up in

your field, or out to another field, but
at significantly higher earnings.

It took myself and five other profes-

sionals two years and $250,000 to de-

velop—6uf it works!

Furthermore, it doesn't require "gen-

ius" and it doesn't require "luck." All

you have to do is put it into action.

The reason we developed it was be-

cause with 84 million employed, and
15 million circulating resumes each year,

this area was ready for some revolution-

ary ideas.

We knew more people than ever

owned prestige cars & yachts, summer
homes and international retreats, as well

as having securities, real estate holdings

and lots of cash in the bank.

In short, many people in the U.S. are

hving good lives!

At the same time, however, the great

majority have no excess cash, little job

security, and are frequently restless,

bored with their jobs, commuting long
hours, and harrassed by inflation!

We asked ourselves how do people get

to live the "good life"?

Well, we found that most successful

people were there because they never

wasted time in dead-end situations!

What these people did was to make
crucial job changes, and parlay their

higher earnings into small fortunes!

Take a look at the economics!

Do you reahze that if you were to

change jobs every 4 years, at an average

annual increase of $4,000, and then put
the increases in the bank at 6%,—that in

20 years you'd accumulate an extra half
million dollars!

Getting raises is one thing, but get-

ting significant increases because of job
changes is a very important source for

wealth!

The rtext question then, is how can

you easily change jobs? This is where the

unique system we've developed fits in.

Our system can work for anyone
from $8,000 to $80,000. Do it right and
you'll gain higher earnings, lifelong job
security, but most oi zW, everlasting se\{

confidence!

This is because once you've used it,

you 11 know you can always get a new
job,-quickly and predictably.

Perhaps you're wondering why our
system works? Well, it works because it's

a completely different approach, based
on totally new concepts.

But, also because it's simple, practical,

and self-tailoring. You could start next

week—and do it without strain, confu-

sion or worry.

But, there is one catch! You won't be
a success if you use old methods for

dealing with recruiters & agencies, for

answering ads & sending out letters, for

handling interviews & negotiating salary

To make more money without ahassle,

you'll have to be willing to change. You'll

also have to follow our system, have an
open mind & have faith in yourself.

However, do this and a better hfe will

be yours!

With our system, whatever you seek-
a better job, a new career, higher pay,
more satisfaction,—/ believe nothing can

stop your success!

Not age, sex, education, or even low
earnings or past working history.

Personnel Magazine said we have a

"breakthrough.

"

Business Week devoted a full page
article and called it "indispensable.

"

The National Public Accountant even
said it was "capable of catapulting any
average person into a position offering

much greater rewards.

"

However, your best prcrof of our sys-

tem is that we've already received thou-

sands of letters from grateful customers.

Letters like one from a gentleman in

Arizona who wrote, "In 4 weeks I chang-

ed jobs and raised my salary 337o! I wish

I had it 1 years ago!"
Another man from New York said "/

used one of your letters, sent 24 out,

and got 13 interviews and 3 job offers!"

Still another from California said "In

just 1 1 days I received an offer of $7,000
more!"

I know this sounds almost too easy

and I can't promise that you wiU do as

well. But, then again you may do better!

Even the largest business magazine in

the U.S., Nation's Business, said our

system was "incredibly effective.
"

Now, if you're serious about wanting
to move up, then 1 know that our system

is something you've got to have!

In fact, I'm so convinced that you'll

agree that it's worth hundreds of times

the cost, that I'll make sure you have

nothing to lose.

First of all, when your order arrives,

we'll ship within 24 hours. No delays!

Secondly, you can examine our sys-

tem for 10 days.

Third, if at the end of that time you are

dissatisfied, return it, & I personally guar-

antee your 1 00% refund will be mailed in

3 working days—with no questions asked

!

To let me prove everything I've said,

and to take advantage of this nothing-to-

lose offer, just fill in and mail me the

coupon below.

Performance Dynamics Inc.

Attn: Mr. Robert Jameson, President

17 Grove Avenue

Verona, New Jersey 07044

Dear Mr. Jameson:

Your offer sounds great! Please rush me your

Professional Job Hunting System right away,

but on one condition. I understand I may ex-

amine it for 10 days, & if at the end of that

time I return it, you will mail my full refund

within 3 working days, and with no ques-

tions asked. On that basis, here's my ten dol-

lars plus fifty cents for postage and handling.

LH Enclosed is my check or money order

D Chg. Bank Amer. D Chg. Amer. Expr.

D Chg. Master Chg. D Chg. Diners Club.

Acct. Exp. Date

City State Zip
Please note: Shipment is via parcel post. For
spec. del. add $1.50; for U.S. air add $3.50;
for fgn.air add $7.00 nh

Mr. Jameson's ideas have been the subject of more than five hundred articles, ranging from 600 words in Business Week to 3,000 words in Chicago

Today. This material has also been nationally advertised in leading media including The Wall Street Journal, Scientific American, Nation 's Business,

Signature, The New York Times, Newsweek International, The Los Angeles Times, American Scientist, Income Opportunities, Time, Specialty

Salesman, Success Unlimited, Chemist, The Army Times, New York, The Chicago Tribune, True & others. (5) 1973 Performance Dynamics Inc.



An important new offering fromThe Lincoln Mint;.,

limited to just ten thousand subscribers

The President
24 Rare Proof
Medallions in Solid
Sterling Silver and
24 Kt. Gold on Solid
Sterling Silver . . .

Available now by
Subscription Only
He was a giant of a man

—

in stature, in the reach of

his mind, the breadth of his

humanity, the depth of his

compassion. His very name
has come to symbolize
America's greatness as his

features have come to sym-
bolize America's strength.

His name was Abraham
Lincoln.
He was a son of the Ken-

tucky border, a man of the
prairie frontier. He was
called to the nation's high-

est office to preside over a
tragic civil war he had
struggled to avert. He was
struckdownbyanassassin's
bullet still striving to ". . .

finish the work we are in;

to bind up the nation's
wounds . . ." Today his life

and his words are among
the richest treasures of our
national heritage.

Since his death in 1865,

Americans have raised
many monuments to their

16th President—in masterworks of

sculptmre, in majestic publib build-

ings. Now, there is to be a unique
tribute to his memory: A series of 24
brUliantly wrought commemorative
medallions depicting the great events

in Abraham Lincoln's life issued by
The Lincoln Mint in a limited
edition heirloom collection.

Distinguished Scholars Guide
an Historic Issue

This series was guided from incep-

tion by the eminent Lincoln his-

torian, Ralph G. Newman, and a
group of distinguished Lincoln

scholars. Medallic designs were
created by Lloyd Ostendorf, the

foremost Lincoln artist of our day.
Medallions will be struck by The
Lincoln Mint, recognized by numis-
matists as one of the nation's finest

private mints. These Ostendorf de-

signs will provide a superb medallic

record of Lincoln's life from his log

cabin birthplace in Hardin County,
Kentucky, to his final resting place

in Springfield.

Each medallion in the set will

depict a great scene in the Lincoln

legend in brilliant gold or silver.

Each will bear your personal serial

number. Each willbe struck
individually to assure its

brilliant proof finish. Each
will be a full 39 miUimeters
in diameter—larger than
any coin the U.S. produces.
Your complete set will con-
tain more than two pounds
of Solid Sterling Silver.

The Lincoln Mint has
authorized only an ex-
tremely limited edition of
these 24 Ostendorf designs.

This limited edition will be
reserved exclusively for ad-

vance subscribers.

Limit: One Proof Set
Per Subscriber

A limit of 5,000 reserva-

tions will be accepted for

sets to be struck in Solid

Sterling Silver, and 5,000
deluxe sets minted in Solid

Sterling Silver and richly

finished in 24 Kt. Gold.
The low subscriber price is

$11.50 for each Solid Ster-

ling Silver Medallion and
only $14.50 for each 24 Kt.
Gold on Solid Sterling
Silver Medallion.

You Must Reserve
Promptly

It must be emphasized that, re-

gardless of total demand, only the

first 5,000 subscriptions received

for either can be honored. Appli-

cations received after the 5,000th

set for each has been allocated will

be returned. Reservations and sub-

scriber serial numbers will be allo-

cated on the basis of postmark date.

An early postmark will result in a
lower serial number on your me-
dallions—which collectors feel will

increase the subsequent value of

your set. The earlier your reserva-

tion is postmarked, the greater your
chance of acceptance.

An investment for today,an heirloom for future generations.
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Included
without extra
cost: "THE
LIFE OF
LINCOLN" in

his own words.

The President Lin-

coln Collection is

something more
than a set of com-
memorative medal
lions any collector

will prize. You will also

receive a Limited Edition

copy of Ralph G. New-
man's "The Life of Lin-

coln". Lavishly illus-

trated with the 24 orig-

inal Lloyd Ostendorf
drawings from which
your medallions were
designed, it is pub-
lished exclusively for

subscribers to the
President Lincoln
Collection, and is richly bound in

a deluxe hbrary binding. It will be
inscribed by hand with the same
personal serial number which identi-

fies each medaUion in your set.

The President Lincoln
Collection comes to you in
this beautiful album.

As a subscriber, you will receive a
handsome display album in which
to house your collection. Album
pages, shown here, will facilitate

mounting and display of each medal-
lion you receive while protecting its

fine proof-finish. Your album and
your "Life of Lincoln" make up a

imique two-volume set housed in a
special hand-made case. Together
they become a personal Museum, of

Lincolniana in your home—with
your 24 medaUions as its heart.

This is a limited offer ... it will

not be extended or repeated. Why
risk missing this opportunity? Please

cut out the coupon and mail it today!

Subscribers
Are Protected by The
Lincoln Mint Guarantee

Obviously, the beauty, craftsman-

ship, and limited edition status of

The President Lincoln Collection

would command wide collector in-

terest under any circumstances. The
gold and silver used to create The
President Lincoln Collection have
greatly increased in cost on the

International Metals Market in

recent months.

The Lincoln Mint
guarantees that your
subscriber's price per
medallion will not be
increased for the life

of your subscription

—

regardless of rises

in the International
Metals Market.

Larger than the U.S. Silver Dollar! Medallions
measure 39 millimeters in diameter. Extremely
fine detail and depth of relief make all 24
scenes from Lincoln's life true masterpieces
of medallic art.

Limited Offer-Mail Today!

SUBSCRIPTION INVITATION

The Lincoln Mint
One South Wacker Drive
Chicago, Illinois 60606

Please reserve in my name THE PRESI-
DENT LINCOLN COLLECTION, a

series of 24 commemorative medallions in

Check one

D Solid Sterling Silver at $11.50 per
medallion plus 45 cents for postage
and handling.

D 24 Kt. Gold on Sobd Sterling Silver

at $14.50 per medallion plus 45 cents

for postage and handling.

Also reserve in my name the limited edi-

tion volume, The Life of Lincoln, deluxe
presentation album, and shpcase.I under-
stand that I will receive one medallion

each month, engraved with my personal

number, registered exclusively to me. I

agree to pay for each medallion promptly
upon being invoiced, on a monthly pre-

payment basis. The Lincoln Mint guar-

antees that no more than 10,000 sets of

THE PRESIDENT LINCOLN COL-
LECTION will ever be minted in these

editions, and that my cost will not be
increased regardless of price increases on
the International Metals Market.

Enclosed is my check or money order

in the amount of for my first

medaUion (Illinois residents add 5%
sales tax).

ADDRESS-

CITY

LIMIT: ONE SET PER SUBSCRIBER



Cloud-Soft Travelers
Down Sox
For Men
and Women

-^i45^.

Tuck these Sox into a travel bag, wear
them to bed, enjoy them as slippers or
as inner sox for your insulated pacs or
waders. Bauer Goose Down is quilted in

soft, tough Nylon taffeta. Colors: Red,
Winter Blue, Taupe, Powder Blue. Sizes:
Specify men's or women's shoe size and
we will supply proper fit. 0123 Sox, pair

$7.95 postpaid.

Order Today! Money Back Guarantee!
Enclosed is my check or money order for

$ (Add sales tax where applicable.)

Please RUSH my 0123 Goose Down Sox. ,

Men's Size Color

Women's Si2

Name

Address

City

_Color

-Zip
' color catalog of

J^ec£d2/^^<Juj^aAy

free wildlife prints

Join 60,000 League members
who are creating a better

environment. Membership
entitles you to a free 10x13 inch

limited edition wildlife print

signed by artist-naturalist

Charles J, Johnson, plus a year's

subscription to Outdoor America.

Send $10 annual membership fee

and selection of ruffed grouse or

great horned owl numbered
print to The Izaak Walton League

of America, 1800 N. Kent St.,

Suite 806, Arlington, Va. 22209.

from the Izaak Walton League

had produced new varieties of corn

and wheat with yield potentials far

above those of local Mexican vari-

eties.

Bv 1962 the Ford and Rockefel-

ler Foundations united to establish

the International Rice Research In-

stitute at Los Bancs, the Philip-

pines, hoping the successes with

wheat and corn could be duplicated

with rice.

Sooner than expected, a genetic

cross was achieved between a vari-

ety of rice from Indonesia and one

from Taiwan. The result was a

strain, IR-8, capable of doubling

the yields of most local Asian rices.

So profitable did the germ plasm

from the new seeds seem that ex-

perts eagerly fostered their dissemi-

nation across the fields of southern

Asia. By 1968, India, Pakistan,

Thailand, the Philippines, Taiwan,

South Vietnam, and Indonesia had

begun large-scale planting of IR-8

and associated varieties of "miracle

seeds."

With such a technological boon

in hand, agricultural development

planners began to revise their out-

look on the development process.

They now began to view as simpler,

and more strictly economic, prob-

lems they had once seen as the re-

sults of psychological barriers, set

up by "traditional" peasants unac-

customed to the idea of innovation,

and institutional barriers, such as

the outmoded labor and tenancv ar-

rangements. If the new seeds could

offer tremendous production in-

creases at the level of the family

farm, then perhaps all that was nec-

essary to achieve their acceptance

was the assurance that individual

planters would earn a high rate of

profit.

Such a position is represented in

the highly influential study by Chi-

cago economist Theodore Schultz,

Transforming Traditional Agricul-

ture (1964). In looking for ways to

lower production costs to farmer-

producers, thus increasing the prof-

its from the farming enterprise.

Schultz argues that if outside lend-

ing institutions can provide fi-

nances that will lower risk and if

outside research and development

organizations can pay for and even

execute trials and experiments, then

nothing should stand in the way of

widespread acceptance of the new
technology.

Economic planners were quick to

take the cue from Scbultz's propos-

als. During the 1960s, development

programs and the discussions that

surrounded them emphasized the

construction of dams, irrigation

works, harbors, markets, and roads.

They advocated the provision of

loans for fertilizer, pesticides, and

above all, for new seeds.

With this new philosophy, the

miracle of the Green Revolution

should have been easily transinitted

from the laboratorv of the geneticist

to become the inajor force for de-

velopment in much of the impover-

ished world. Or so it seemed. The
recent history of agricultural devel-

opment programs on Java, however,

reveals how poorly the theory and

the seeds have fared.

Interest in agricultural devel-

opment in Indonesia dates from the

earlv 1950s. Reacting with a first

flush of nationalism against the half-

hearted agricultural extension sys-

tem of the Dutch, the head of the

national extension service proposed

a wav of intensifying contact be-

tween farmers and technicians. In

each administrative unit, made up
of about 15 villages, a five-acre

farming plot was set aside where

both farmers and technicians could

experiment with different planting

and growing techniques. Practical

and iinaginative in its conception,

the program failed primarily for

lack of government funds.

By 1959 planners had fashioned

a new program. This experiment,

known as the "paddy center," con-

sisted of large areas of almost 2,500

acres each, served by a central facil-

ity for credit, fertilizer, seed distri-

bution, and education. The program

began to show signs of failure by

1962-63, chiefly because rice pro-

duced in these centers had to be

sold to the government, and the gov-

ernment kept its price lower than

the open market price. Farmers re-

sented the loans, while planners felt

that they were too easily available

and were undermining the farmers'

"sense of responsibility."

As the government continued to

introduce new but ineffectual pro-

grams, some Javanese farmers took

the initiative for change into their

own hands. Under pressure from a

growing movement of peasant and

workers' associations, the govern-

ment was forced to pass a series of

land reform acts, beginning in

1960. Within months, however, the

makeup of local land reform com-

mittees was so embroiled in politics

-lA-



Diners Club makes it easy

rigiit from tlie beginning!

Use the form below to apply for your Diners Club card. Just detach

and fold it, and it becomes a postage-paid envelope, pre-addressed to Diners

Club, all ready to mail.

Please note: In order to be considered for membership in Diners Club,

applicants must have an income of at least $ 10,000 per year.

® DINERS CLUB
10 Columbus Circle, New York, N.Y. 10019
(PLEASE PRINT ANSWERS TO ALL QUESTIONS]

20-105-991 I POP OFFICE USE ONLY

1. I—
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Personal Account- bill residence [^Personal Account-bill office Q Company Account-bill office
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The fact is, over75,000

more establishments

honor Diners Ciuh

than American Express.
(Carte Blanche is a distant third.)

Diners Club exists for one reason and one reason only:

to serve people who get around a lot.

That's why our card is honored throughout the

United States, where we originated the travel and
entertainment credit card.

And why, in Europe, you'll find us at 30% more
places than American Express.

In Latin America, Asia and Africa, at more than

three times as many.

The fact is, around the world. Diners Club has over
75,000'"' more member establishments than American
Express. (Carte Blanche is a distant third.)

When you travel, those over 75,000 more places can

mean a lot to you:

A charming out-of-the-way hotel that doesn't honor
the other credit cards.

A locally recommended restaurant in a town you
just "discovered."

A shop where they sell the kinds of things you just

can't get at home.

In fact, if you only have the other leading travel and
entertainment credit card, it 's like having no card at all

in 75,000 places.

Because Diners Club is honored at so many more
places, we do have to be a little more cautious

than some of our competitors.

That means we often have to swallow hard and turn

down applications they would gladly accept.

But, if you qualify, you'll find the rewards of

Diners Club membership to be substantial indeed. Even if

you already have another credit card.

Mail the application and see for yourself.

"Figures based on direct comparison of latest published
Diners Club and American Express directories.

Executive service is our business



Laborers croivd the edge

of a large landoivner's

field hoping to be hired

for the harvest. Police are

often called to disperse

such gatherings.

that other kinds of agricuUural pro-

grams were also likelv to become
engulfed. By 1964, tensions be-

tween landowners and the landless

had become so great that violent

confrontations were frequently re-

ported from the countryside.

With the peasants becoming in-

volved in politics, an elite group

within Indonesia's upper-class uni-

versity system made their own plans.

In 1963 some idealistic students and

teachers at the College of Agriculture

of the University of Indonesia, noting

that their history ofservice to farmers

and food production was somewhat
less than illustrious, came up with the

idea of personally aiding the farmers.

The students planned to go into the

villages, live with the farmers, teach

and learn from them, and take their

experiences back to a following

group of students who would do the

same.

The first year of the program was

a heady success. Starting out in an

area not far from the university,

twelve students lived in three vil-

lages, worked in the fields with the

farmers, offered suggestions for im-

proved cultivation techniques, lis-

tened to farmers' points of view,

and interceded with local govern-

ment and private institutions on the

farmers' behalf as only elite stu-

dents—and perhaps radical political

organizations—would dare to do at

the time. Per acre yields rose 50
percent over regular plots, from

1.984 to 2,866 pounds per acre

(before processing), and this hap-

pened before the introduction of the

miracle seeds from Los Banos.

With only their own ideas, en-

thusiasm, and dedication, In-

donesian students and farmers were

doing with locally bred improved

seeds what experts and advisers

from outside were later to claim re-

quired the services of aid organiza-

tions, private foundations, and mul-

tinational corporations.

By the next rainy season, enthu-

siastic administrators from the De-

partment of Agriculture had taken

over the program from the univer-

sity. More than 400 senior students

from nine different schools lived

and worked with farmers in more
than 200 villages, amounting to

27,000 acres of paddy land. Despite

difficulties in supplying some vil-

lages on time and some decrease in

talent and enthusiasm due to the

program's rapid expansion, another

kind of success was achieved.

Students won the confidence of

farmers as the government had

never done. The potential of their

actions showed itself in one village

where local officials had stolen ferti-

lizer intended for the project. The
students responded by sending a

well-documented letter to the of-

ficials threatening that if the ferti-

lizer was not made available to the

farmers, copies of the letter would
find their way to even higher offi-

cials. The fertilizer came.

As the program expanded, it did

not just involve greater numbers of

students and farmers and larger

amounts of land. Peasant leagues

and radical political movements
were growing in east and central

Java, and the new program to in-

crease rice production became en-

tangled in the web of Indonesian

politics. What the students at In-

donesia's top agricultural college

were discovering in their first few

seasons with the farmers, In-

donesia's Communist party had be-

gun to learn and teach years earlier.

In 195-3 the party had called for

its workers to live in the villages

and study the social and economic

conditions there, working at the

same time to win the confidence of

smallholders and farm laborers. The
program's slogan was the "three to-

gethers": eat together, live to-

gether, work together; and organize

to help small farmers and farm la-

borers overcome their fear of ac-

tion. By these methods the partv

hoped to surmount what it consid-

ered the major obstacle to In-

donesia's economic development-

social and political control bv a

powerful ruling group.

At the same time the partv was

giving the farmers technological ad-

vice. In addition to attacking the

powerful bureaucracy as "feudal

remnants" and "imperialist
forces," radical leaders urged farm-

ers to adopt the "five principles":

plow deeply, plant closely, use

more fertilizer, improve seedlings,

and improve irrigation.

The Communist party and • stu-

dent activists came to regard tech-

nology and strong political organi-

zations for the poor as joint

necessities in anv attempt to bring

about a more efficient use of re-

sources on Java, both natural and

human. Unlike most Western theo-

rists, they rejected a simplified view

of technology alone as the means to

greater food production.

Continued on page 84



Stop Saying I Can't Afford To Travel'

7 BOOKS THAT Gl\ E \OV THE
FACTS ON HOW YOU CAN
TRAVEL TOOAY WITHOUT

BEING RICH

AROUND THE WORLD
BY FREIGHTER

Where and how to travel by freighter

—the lower cost way to travel

For no more than you'd spend ai a resorl.
you can lake a never-to-be-forgotten cruise to
Rio or Buenos Aires. Or through the Canal
or to the West Indies or to England, France,
the Mediterranean, etc.

And what accommodations you get—large
rooms Mith beds (not bunks), probably a pri-
vate bath, lots of good food, and plenty of
relaxation as you speed from port to port.

Travel Routes Around the World names the
freighter lines ( 700 of them, with sailings
from practically every port in the world),
tells where they go, what they charge, briefly
describes accommodations plus life on your
freighter, clothes to take, etc.

To stop saying that travel is expensive get
your copy now. Price $1.50.

AMERICA BY CAR

This big book is your insurance of seeing
all the 4-star sights in whatever comer of the
U.S.. Canada, or Mexico you drive to.

Whether you're visiting New England or
California, Florida or the National Parks,
the Great Lakes, the Mississippi, the East,
the South, the Southwest, the Indian country,
etc., it tells you day by day and road by road
the scenic way to go and it always directs
you to the important sights along the way
and in the cities. In Niagara or Los Aneeles,
Washington or New Orleans, the Black Hills
or Montreal, it takes the guesswork out of
travel.

America is so big you can easily overlook
or forget important sights or make many a
wrong turn. So get America by Car, the book
that makes sure you'll see everything of con-
sequence and always travel right. Only $3.50
for this 170,000 word book (as big as 3

ordinary-sized novels).

FABULOUS MEXICO—WHERE
EVERYTHING COSTS LESS

The land of retirement and vacation bar-
gains—that's Mexico. Where an American re-
liremeni income looks like a fortune, and your
vacation money can buy double or more what
it might back home. Norman Ford shows you
vacation and retirement values where you can
live like a prince on what you might just get
along on in the U.S.A. He pinpoints areas that
look like the South Seas, others where it's like
June all year round, towns where many other
Americans have retired; shows where to find
modern flower-bedecked hotels and inns that
charge hardly half of what you'd expect to
spend in even such a land of vacation and
retirement bargains as Mexico. Plus a big
section where to start your money earning so
much more than in the U.S.A. $2.50.

OFF-THE-BEATEN PATH

Bargain

Where to retire or vacation at what look
like prewar prices and no one ever heard of

Off-the-Beaten Path names the really low
cost Florida retirement and vacationing towns,
the topnotch values in Texas, the Southwest,
California, the South and East, Canada, and
a dozen other areas which the crowds have
not yet discovered:

—Fabulous places like that undiscovered
region where winters are as warm and sunny
as Miami Beach's, yet costs can be ?6rds
less. Or that island that looks like Hawaii
yet is 2000 miles nearer. Or France's only
remaining outposts in this part of the world
... or a village more Scottish than Scotland
... or resort villages without crowds or high
prices ... or island paradises aplenty in the
U.S. or Canada ... or areas with almost a
perfect climate. And for good measure you
also read about low cost paradises in Hawaii,
the Virgin Islands, and Puerto Rico.

SPECIAL OFFER: All 4 books zho\e—Travel Routes Around the World, America by Car. Fabu-

lous Mexico—Where Everything Costs Less, and Off-the-Beaten Path—i^W value) for only $6.95.

DO YOU KNOW
WHERE TO FIND

*The greatest retirement bargain in Florida?
The most beautiful town in all California?
The top-notch retirement communities in Ari-
zona and New Mexico? The one place in the
U.S. with (he world's most perfect climate?
The ideal island for retirement in the South
with cool summers and warm winters. The one
unspoiled retirement paradise in all the East?

These are only a handful of the hundreds
of beauty spots, hideaways, and other places
in the U.S. where you can retire now on
little money and enjoy yourself completely.

Where to Retire on a Small Income selects
cut of the thousands of communities in
the U.S. and its island territories only
those places where living costs are less, where
the surroundings are pleasant, and where
nature and the community get together to
guarantee a good time from fishing, boating,
gardening, concerts, or the like. The book
never overlooks the fact that some people
must get part-time or seasonal work to pad
out their income.

It covers cities, towns, and farms through-
out America—from New England south to
Florida, west to California and north to the
Pacific Northwest. It includes both Hawaii
and the American Virgin Islands. Some
people spend hundreds of dollars trying to

get information like this by traveling around
the country. Frequently they fail—there is

just too much of America to explore!

Where to Retire on a Small Income saves
you from that danger. Yet the big NEW
edition costs only $2.50.

AMERICA'S MOST LIVEABLE,
WORRY-FREE TOWNS

—where i(*s a pleasure to live and retire

Where to Retire on a Small Income
covers them—America's most peaceful,
worry-free towns, where you'll enjoy
staying a while or retiring. Here are
the places where you can walk freely,
leave your home without worrying
about holdups or robbery; here are
none of the overwhelming problems
of vast cities, the troubles we read
about daily in our newspapers. In-
stead, this is the America we all seek—its peaceful, most hveable towns
where it's really a pleasure to live and
retire.

ALL ABOUT ARIZONA
—the healthful state

Just as a road map shows you how to reach
your dcsiinalion, this big book leads you to
whatever you want in the fast growing state
of sun and scenic wonderlands.

What do you want to know about Arizoaa?
Where to retire at low cost? Where arc sum-
mers cool, winters sunny most of the time?
Where are the leading places for a job, a
home, etc.? What must a newcomer watch out
for? Is It true that living costs are less than
in the East? What about salaries?

Or do you want to tour this Grand CaDyon
State? What's the most scenic way to see
Arizona by car or otherwise? What is really
the most satisfying way to see the Grand
Canyon? The Indian reservations? The other
4-star sights? Which are the sure ways to
cut travel costs in this big state?

Filled with facts, over 100,000 words long,
this book almost brings Arizona to your door
answering these and a hundred other ques-
tions. To know all you should about Arizona
before you go for a home, a job, retirement
in the sun, or a really memorable vacation,
read this book. Price $2.95.

WHERE WILL YOU GO
IN FLORIDA?

Florida needn't be expensive—not if you
know just where to go for whatever you seek
in Florida. And if there's any man who can
give you the facts you want, it's Norman
Ford, founder of the world-famous Globe
Trotters Club.

His big book, Norman Ford's Florida, tells

you, first of all, road by road, mile by mile,
everything you'll find in Florida, whether
you're on vacation or looking over job, busi-
ness, real estate, or retirement prospects.

Always, he names the hotels, motels and
restaurants where you can stop for the best
accommodations and meals at the price you
want to pay. For that longer vacation, if you
let Norman Ford guide you, you'll find a real
"paradise"—Just the spot which has every-
thing you want.

Of course, there's much more to this big
book. If you want a home in Florida, he tells

you just where to head. If you've ever wanted
to run a tourist court or own an orange
grove, he tells you today's inside story of
these popular investments.

If you want to retire on a small income,
Norman Ford tells you exactly where you can
retire now on the money you've got, whether
it's a little or a lot. Because he always tells

you where life in Florida is pleasantest on a
small income, he can help you to take life

easy now.

Whatever you seek in Florida, Norman
Ford's Florida gives you the facts you need
to find exactly what you want. Well over
100,000 words but it costs only $3.00—only a
fraction of the money you'd spend needlessly
if you went to Florida blind.

Mall to HARIAN PUBLICATIONS.
279 Walnut Drive

GREENLAWN (Long Island). N.Y. 11740

I have enclosed $ (cash, check, or
money order). Please send me the books I

checked below. YOU WILL REFUND MY
MONEY IF I AM NOT SATISFIED.
Q Travel Routes Around the World (travel

by freighters). $1.50.

n America by Car. $3.50.

Fabulous Mexico—Where Everything
Costs Less. $2.50.

n Off-the-Beaten Path. $2.50.

D SPECIAL OFFER #1. All 4 books
above for $6.95

D Norman Ford's Florida. $3.00.

Q Where to Retire on a Small Income.
$2.50.

n SPECIAL OFFER #2: All 7 books
above $18.45 value—for $10.95.

.V good trip begins with a Harian book
Publishers since 1935

Print Name

Street Address

City

State Zip Code



^ound The <=World

CRUISE
4 months for as low as

$3,105 First Class

' Beautifully appointed, all-aif-conditioned 210- to

350-passenger cargo liners to Acapulco. Panama
Canal. Port Everglades, Rio de Janeiro, Santos, Buenos
Aires, Capetown, Durban, Lourenco Marques. Singa-

pore. Hong Kong, Kaohsiung. Keelung, Kobe,

Yokohama, Vancouwer. B.C.. San Francisco. Los

Angeles Monthly sailings,

Up to 40 days in port gives you time for lengthy shore

• Swimmmg pool, spacious lounges. Continental and

Chinese cuisme, full range of shipboard activities.

• No Age Limit- Doctor and nurse on board

• The M.V. Oriental Esmeralda and M.V. Oriental Car-

naval are registered m Liberia. The M.V. Oriental Rio is

registered m Taiwan.

See your travel agent or contact

ORIENT OVEi;$EAS LllME
THE LEISURE LINE

General Passenger Agents

Orient Overseas Services. Inc

510 Montgomery SI-. San Francisco, CA 94111

Please send me more intormation on your

Round-The-World cruises.
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"Why not stop basic research and

apply what we already know?"

Eighteen noted specialists in science

answer that question in

The Greatest Adventure
Basic Research that Shapes Our Lives

Edited by

Eugene H. Kone and Helene J. Jordan

Introduction by ISAAC ASIMOV

Its four sections—Earth, Life, Health,

and Civilization—tell how we and our

planet mold each other: in population

growth, pollution, energy problems,

health, and communicating with others

who share our world.

And they show how everyone of us is

a part of science—that we and basic re-

search form a partnership of progress.

In the words of Dr. Asimov, "Today's
science is tomorrow's solution—and to-

morrow's problems, too—and, most of

all, it is mankind's greatest adventure,

now and forever."

300 pp.. illus., biographies of the au-

thors, reading suggestions, index. $9.80

Order your copy from:

The Rockefeller University Press

Box 269, 1230 York Ave., N.Y. 10021

Check enclosed: $8.80 including postage.

Please bill me: $9.80 plus postage.

This Vie>v of Life

Size and Shape
The immutable laws of design

set limits on all organisms

Who could believe an ant in

theory?

A giraffe in blueprint?

Ten thousand doctors of what's

possible

Could reason half the jungle

out of being.

Poet John Ciardis lines reflect a

belief that the exuberant diversity

of life will forever frustrate man's

arrogant claims to omniscience.

Yet, however much we celebrate di-

versity and revel in the peculiarities

of animals, we must also acknowl-

edge a striking "lawfulness" in the

basic design of organisms. This

regularity is most stronglv evident

in the correlation of size and shape.

Animals are physical objects.

They are shaped to their advantage

by natural selection. Consequently,

they must assume forms best

adapted to their size. The relative

strength of such forces as gravity

varies with size in a regular way,

and animals respond by svstem-

atically altering their shapes.

The geometi^' of space itself is

the major reason for correlations

between size and shape. Simply by

growing larger, an object that keeps

the same shape will suffer a contin-

ual decrease in relative surface

area. The decrease occurs because

volume increases as the cube of

length (length X length X length),

while surface increases only as the

square (length X length): in other

words, volume grows more rapidly

than surface.

Why is this important to ani-

mals? Many functions that depend
upon surface must serve the entire

volume of the body. Digested food

passes to the body through surfaces;

oxygen is absorbed through surfaces

in respiration; the strength of a leg

bone depends upon the area of its

cross section, but the legs must hold

up a body increasing in weight by

the cube of its length. Galileo first

recognized this principle in his Dis-

corsi of 1638, the masterpiece he

wrote while under house arrest by

the Inquisition. He argued that the

bone of a large animal must thicken

disproportionately to provide the

same relative strength as the slen-

der bone of a small creature.

One solution to decreasing sur-

face has been particularly important

The great range

of designs among
medieval churches

can be attributed

partly to size. The

twelfth-century parish

church of Little

Tey, Essex, England,

was only 57 feet long

and had a simple

floor plan, loiver

right. The floor plan

for Norwich Cathedral,

also twelfth century,

shows adaptations—

transept, chapels—
required for the

450-foot-long

building. The need for

light and support

dictated complex

cathedral layouts.
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l>y Stoplien Jay Gould

in tlie progressive evolution of large

and eomplex organisms: the devel-

opment of internal organs. The lung

is, essentially, a richly convoluted

bag of surface area for the exchange

of gases; the circulatory system dis-

tributes material to an internal

space that cannot be reached by di-

rect diffusion from the external sur-

face of large organisms; the villi of

our small intestine increase the sur-

face area available for absorption of

food (small mammals neither have

nor need them).

Some simpler animals have never

evolved internal organs; if they be-

come large, they must alter their

entire shape in ways so drastic that

plasticity for further evolutionary

change is sacrificed to extreme spe-

cialization. Thus, a tapeworm may
be 20 feet long, but its thickness

cannot exceed a fraction of an inch

because food and oxygen must pen-

etrate directly from the external

surface to all parts of the body.

Other animals are constrained to

remain small. Insects breathe

tlu'ough invaginations of the ex-

ternal surface. Since these in-

vaginations must be more numerous

and convoluted in larger bodies,

they impose a size limit upon insect

design: at the size of even a small

mammal, an insect would be "all

invagination" and have no room for

internal parts.

We are prisoners of the per-

ceptions of our size, and rarely rec-

ognize how different the world must

appear to small animals. Since our

relative surface area is so small at

our large size, we are ruled by grav-

itational forces acting upon our

weight. But gravity is negligible to

very small animals with high sur-

face to volume ratios; they live in a

world dominated by surface forces

and judge the pleasures and dan-

gers of their surroundings in ways

foreign to our experience.

An insect performs no miracle in

walking up a wall or upon the sur-

face of a pond; the small grav-

itational force pulling it down or

under is easily counteracted by sur-

face adhesion. Throw an insect off

the roof and it floats gently down as

frictional forces acting upon its sur-

face overcome the weak influence

of gravity.

The relative weakness of grav-

.,-5^^^n3%
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Our free book
oftours to India

will free you
from another
ordinary trip

to another
ordinary place.

The India Book is a gift to you from

Air-India. It's filled with extraordinary

tours of an extraordinary land.

The tours in The India Book are

as different as India is. Whatever the

duration of your stay, price range or

special interest, there's a special tour

for you in The India Book.

You can be there this year. Send
for The India Book.

Wander throui;h

the beautiful

full-coL

photos.

Then see you r^

travel agent to help you

with your arrangements.

I 666FifthAve.,N.Y.,N.y. 10019

I Yes! I'd love a

I free copy of The India Book.
I

I Name
I

I Address

I
City

Stale, Zip

We work all day to make
your night with us a dream.



Magnificent color iliustrations illuminate the

phenomenon of color change in animal behavior

CHAMELEONS
The author-illustrator of

the widely acclaimed The
Splendor of Iridescence

and many other popular

books about nature has

now used her rare artistic

abilities to explore the

capability of certain crea-

tures to change colors

rapidly. Her descriptive

text explains how this

change is a kind of lan-

guage employed by cer-

tain animals to express

anger, fear, contentment,
or sexual excitement.

Large format/Thoroughly
illustrated in color/$7.95

Quantity Discounts to

Museum Shops

DODD, MEAD & COMPANY
79 Madison Ave., New York 10016

and Other
Quick-Change
Artists

by HILDA SIMON_V«1

MAUPINTOUR TRAVEL ADVENTURES!

/Ar I lILAAIR SAFARIS
AN EASY PACE by comfortable, most
modern safari cars and private aircraft

for spectacular wildlife and scenic view-
ing. Small party, best accommodations.
Game parks, tribal villages, cities, nature's

wonders. Five different Deluxe Safaris:

20-day East Africa Wildlife, 22-day and
28-day Africa Highlights, 33-day Southern
Africa, and 49-day Grand Africa.

ASK YOUR TRAVEL AGENT for the new
MAUPINTOUR AFRICA tour book or write
Maupintour, 270 Park Ave., New York,
New York 10017. Telephone 212/687-7773.

Maupintour
our 23rd year

of quality

tour operation

ASK ABOUT THESE MAUPINTOUR HOLIDAYS:
Spain/Portugal D Morocco Greece/ Aegean Isles

a Middle East D Egypt/Luxor D Italy/Lakes/Sicily
D France D The Alps D Bavaria/ Austria D Balkans
Germany/Rhine D Middle Europe D British Isles

D Dalmatia D Scandinavia North Cape Adventure
D Europe Continental Soviet Union/Eastern Europe
D South Pacific D Orient D South America D Africa

itational forces also permits a mode
of growth that large animals could

not maintain. Insects have an ex-

ternal skeleton and can only grow
by discarding it and secreting a new
one to accommodate the enlarged

body. For a period between shed-

ding and regrowth, the body must re-

main soft. A large mammal without

any supporting structures would
collapse to a formless mass under
the influence of gravitational forces;

a small insect can maintain its cohe-

sion (related lobsters and crabs can

grow much larger because they pass

their "soft" stage in the nearly

weightless buoyancy of water). We
have here another reason for the

small size of insects.

The creators of horror and
science-fiction movies seem to have

no inkling of the relationship be-

tween size and shape. These "ex-

panders of the possible" cannot

break free from the prejudices of

their perceptions. The small people

of Dr. Cyclops, The Bride ofFrank-
enstein, The Incredible Shrinking

Man, and Fantastic Voyage behave

just like their counterparts of nor-

mal dimensions. They fall off cliffs

or down stairs with resounding

thuds; wield weapons and swim with

Olympic agility. The large insects of

films too numerous to name con-

tinue to walk up walls or fly even

at dinosaurian dirriensions.

When the kindly entomologist of

Them discovered that the giant

queen anis liad left for their nup-

tial flight, lie quickly calculated this

simple ratio: a normal ant is a frac-

tion of an inch long and can fly

hundreds of feet; these ants are

many feet long and must be able to

fly as much as 1,000 miles. Why,
they could be as far away as Los

Angeles! (Where, indeed, they

were, lurking in the sewers.) But

the ability to fly depends upon the

surface area of the wings, while the

weight that must be borne aloft in-

creases as the cube of length. We
may be sure that even if the giant

ants had somehow circumvented

the problems of breathing and

growth by molting, their chances of

getting off the ground would have

been far worse than that of the

proverbial snowball in hell.

Other essential features of orga-

nisms change even more rapidly

with increasing size than the ratio

of surface to volume. Kinetic en-

ergy, for example, increases as

length raised to the fifth power. If a



A LIMITED EDITION WORK OF ART
IN SOLID STERLING SILVER

Salvador Dali . . . Premier Artist of the surrealistic

school has created a masterwork. in solid sterhng

silver. Coming to you in a limited edition of

10,000, "Dionysos et Pallas Athena" depicts

Dionysos, god of wine and fertihty and Pallas

Athena worshipped as the goddess of wisdom and

the arts. You will be thrilled at the exquisite detail

and fine workmanship that combine to make this a

most perfect work of art.

And any work of medalUc art by Salvador Dali is

exceptional art. Dah's first sterling silver plate,

JJnicorn Dionysiaque, was offered at $100 and is

now trading for as much as $300. With utmost

pride we offer this magnificent plate. Weighing

more than 8 ozs. and measuring 8" in diameter,

this masterpiece makes a precious treasure to

cherish through generations.

The price of this truly superb piece is only $ 1 50 and

the supply is Umited. If you are interested in

purchasing this masterwork, we urge you to act

quickly ... as the supply is rapidly diminishing.

9°lie ^oya^ JAint • 581 Fifth Avenue • N.Y.C. 10017

I wish to purchase Dionysos et Pallas Athena @ $1 50

plus $5 shipping & handling. (Limit 3 per order)

n Enclosed is my check in the amount of $

n Bill my credit card $ American Express
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D BankAmericard D Master Charge

_ Expiration Date
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Experience. It shows.
Experience is what separates the men from the boys. Especially in automatic
exposure cameras.

After all, it takes a lot of practice to make automation reliable in something
as small and sophisticated as a fine camera.

Well, nobody has more experience than Konica,
The Konica Auto-S rangefinder cameras were introduced more than a

decade ago. And immediately proved (hat automation wasn't the exclusive
province of the novice.
Then Konica introduced the first automatic-exposure pocket-sized range-

finder 35, the C-35. And the first automatic-exposure professional single-lens

reflex, the Autoreflex.
Now anyone can have automatic exposure 35mm photography. The profes-

sional, the amateur and casual picture taker With Konica's extensive experi-

ence to back them. And razor-sharp Hexanon lenses up front. All at prices

that anyone can afford. So go to your Konica dealer and see the difference

experience makes. Or write for detailed literature.

Konica Camera Co.. Woodside, New York 11377. In Canada: Garlick Films Ltd., Toronto

KONICA

Konica. The world's most experienced automatic cameras.

child half your height falls unsup-

ported to the ground, its head will

hit with not half, but only 1/32 the

energy of yours in a similar fall. A
child is protected more by its size

than by a "soft" head. In return,

we aie protected from the physical

force of its tantrums, for the child

can strike with, not half, but only

1/32 of the energy we can muster.

1 have long had a special sympathy
for the poor dwarfs who suffer un-

der the whip of cruel Alberich in

Wagner's Das Rheingold. At their

diminutive size, they haven't a

chance of extracting, with mining

picks, the precious minerals that

Alberich demands, despite the in-

dustrious and incessant leitmotif of

their futile attempt.

This simple principle of differ-

ential scaling with increasing size

may well be the most important de-

terminant of organic shape. J.B.S.

Haldane once wrote that "com-
parative anatomy is largely the

story of the struggle to increase sur-

face in proportion to volume." Yet

its generality extends beyond life,

for the geometry of space constrains

ships, buildings, and machines, as

well as animals.

Medieval churches present a

good testing ground for the effects

of size and shape, for they were

built in an enormous range of sizes

before the invention of steel gird-

ers, internal lighting, and air condi-

tioning permitted modern architects

to challenge the laws of size. The
tiny, twelfth-century parish church

of Little Tey, Essex, England, is a

broad, simple rectangular building

with a semicircular apse. Light

reaches the interior through win-

dows in the outer walls. If we were

to build a cathedral simply by en-

larging this design, then the pe-

riphery of the outer walls and win-

dows would increase as length,

while the area that light must reach

would increase as length times

length. In other words, the size of

the windows would increase far

more slowly than the area that re-

quires illumination. Candles have

limitations; the inside of such a

cathedral would have been darker

than the deed of Judas. Medieval

churches, like tapeworms, lack in-

ternal systems and must alter their

shape to produce more external

surface as they are made larger.

The large cathedral of Norwich,

as it appeared in the twelfth cen-

tury, had a much narrower rec-



Exploding stars * concealed cities • seashells • snakes

Sooner or later all the natural world

reveals its secrets to members of the

NATURAL SCIENCE BOOKCLUB
Just about every fascinating facet of the natural world comes under
the scrutiny ofThe Natural Science Book Club in books sure to delight

the eye, quicken the pulse, expand the intellect, transport the mind to
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VOCABULARY
RECORDS

Listen and learn

2000 new words!
Two brilliant educators have taken
the work out of increasing your
word-power! In the comfort of

your living room, listen to hun-
dreds of the most diverse and stir-

ring words in the English lan-

guage—used in model sentences cut

on records! Quickly grasp the
meaning and pronunciation, use
words you never used before.

Dr. Bergen Evans, famous word
expert, wrote the script: Dr. Rob-
ert Breen, speech professor, brings

it to life in living sound. Thrill to

almost 4 hours of mind-bending,
tongue-tickling vocabulary growth
without dull dictionary reference.

5 Extras
At no extra cost, you receive 5 de-

luxe Study Manuals writh superb
word essays, quizzes, complete
record script. Challenging, fun like

a game for adults and children.

Hi-quality vinyl records play on
monaural or stereo equipment.

10-DAY FREE TRIAL
To: Registrar's Office,

Vocabulary Studies,

555 E. Lange St., Dept. 804-80
Mundelein, Illinois 60060.

Q Please send me the Vocabulary
Album which includes 5 12"

Bergen Evans Records, 5 Study
Manuals and handsome album
case for my free examination.
Within 10 days after receipt, I

will either return everything or

pay $4.95 monthly, only $29.70

total.

I am enclosing $24.95 total cash
price, postage paid. 10-day re-

turn privilege with money back
if not satisfied.

Name

Address

City _Phone _

State Zip ^1

tangular nave: chapels have been

added to the apse and a transept

runs perpendicular to the main axis.

All these "adaptations" increase

the ratio of external wall and win-

dow to internal area. It is often

stated that transepts were added to

produce the form of a Latin cross.

Theological motives may have dic-

tated the position of such "out-

pouchings," but the laws of size re-

(juired their presence. Very few

small churches have transepts.

I have plotted periphery versus

the square root of area for floor

plans of all postconquest Roman-
esque churches depicted in Clap-

ham's monograph of English eccle-

siastical architecture. As we would

predict, periphery increases more
rapidly than the square root of area.

Medieval architects had their rules

of thumb, but they had, so far as we
know, no explicit knowledge of the

laws of size.

Like large churches, large orga-

nisms have very few options open

to them. Above a certain size, large

terrestrial organisms look basically

alike—they have thick legs and rela-

tively short, stout bodies. Large

Romanesque churches are all rela-

tively long and have abundant out-

pouchings. The invention of the fly-

ing buttress strengthened later

Gothic buildings and freed more
wall space for windows. Churches

could then become relatively wider

and simpler in outline (as in the Ca-

thedral of Bourges).

The "invention" of internal or-

gans helped animals retain the

highly successful shape of a simple

exterior enclosing a large internal

volume; and the invention of inter-

nal lighting and structural steel has

helped modern architects design

large buildings with simple exte-

riors. The limits are expanded, but

the laws still operate. No large

Gothic church is higher than it is

long, no large animal has a sagging

middle like a dachshund.

I once overheard a children's

conversation in a New York play-

ground. Two young girls were dis-

cussing the size of dogs. One asked:

"Can a dog be as large as an ele-

phant?" Her friend responded:

'No, if it were as big as an ele-

phant, it would look like an ele-

phant." I wonder if she realized

how truly she spoke.

Columnist Stephen Jay Gould teaches

geology at Harvard University.

^Discover
Galapagos

For ihc discriminating traveler the onlv
way to see ihe unique Galapagos Islanas

is on our leisurely iwo-week cruises in ihe

twelve passenger schooner Golden Cach-
alot* with its superb British crew of eight.

These cruises operate al! year round.

For budget-minded travelers who are inter-

ested in ecology, wildlife and photography,
we also offer our special Galapagos Islanas

Thrift Cruise from June 9 to 22. 1974 in the

privately chartered 70-passenger mv
Iguana*, accompanied by Mr. Brian
Davies. Executive Director of the Inter-

national Fund for Animal Welfare. Inc.

Bmchurcs on bolli prosram^ arc availalile from:

HANNS EBENSTEN TRAVEL, INC
55 WEST 42 STREET, NEW YORK, NY 10036
TELEPHONE (212) 354 6634

" both ships arc registered in Ecuador

FOR HUMMINGBIRDS ONLY!

Hang an original "Hummy-Bird Bar" ® in your gar-

den and watch 'em line up for a treat! Hummers

can dine four-at-a-time. (actual photo) Glass bottle

with 4-way plastic cup. Detachable perch. Beeproof.

No drip or rust. Guaranteed. Instructions. $3.50

plus 50« ea. pstg & hdlg. Add 18« tax in Calif.

Sorry, no CODs. HUMMINGBIRD HEAVEN,
10726-N Samoa Ave., Tujunga. Calif. 91042. Makers

of the "Fun Bar" for orioles. Our I8lh year. Made

in U.S.A.



You can help save
Lynn Starbird
for ^19 a montn*

Or you can turn the pi

A house with two small rooms. Earth walls. Earth

floor. A family of tenlives here. Without electricity.

Or water. Or heat. Income almost nonexistent.

This is not Bangladesh or Vietnam or Korea. This

is the home of an 11-year-old American Indian

girl right here in these United States.

Through Save The Children Federation you can

sponsor an Indian child like Lynn for $15 a month

Lynn wants to be a teacher. Without your help

it is an impossible dream. And your $15, combined

with money from other sponsors, will help all

the people of her community. With a clinic.

(Medical aid is 35 miles away by dirt road,

impassable in winter.) And a grocery co-op. And
adult education courses. Things to help a proud

people help themselves. This is what our SAVE
programs are all about.

For you— educated, involved, and in touch vv'ith

your own heart— there are many rewards.

Correspond with a child. Receive a photograph

and progress reports. Reach out to another

human being. That's how Save the Children

works. But without you it can't work. So please:

clip this coupon and mail it today. Now you

can turn the page.

Save the Children Federation, founded fn (932,

proud of the handling ot its funds. An annual report and audit stafement are

available upon request. Registered with the U.S. Slate Department Advisory

Committee on Voluntary Foreign Aid. Contributions are income tax deductible.

I wish to contribute $15 a month to sponsor a D boy D girl:

D Where the need is most urgent

Africa D Europe D Latin America

n Appalachia(U.S.) Q Indian (U.S.) D Middle East

n Bangladesh D Inner Cities (U.S.) D Southern Black (U.S.)

D Chicano(U.S.) D Israel D Vietnam

n Korea

Enclosed is my first payment:

D $180 annually D $45 quarterly

n $90 semi-annually D $15 monthly

n Instead, enclosed is my contribution of $

n Please send me more information.

NAME-

ADDRESS-

CITY -STATE-

David L. Guyer, Executive Director

SAVE YHE CHILDREN FEDERATION.
345 East 46th Street, New York, N.Y. 10017 NH 1/4



Solving* the Moon's Riddles

With data from the Apollo missions,

scientists are gradually piecing lunar history together

A feeling of intense ex-

citement gripped the scientists at

the Lunar Receiving Laboratory
in Houston, Texas, as they
waited in July, 1969, for the lid

to be lifted off the first box of lu-

nar rocks retrieved by man.
From study of the rock samples
brought back by astronauts of
the Apollo missions, scientists

hoped to acquire significant in-

formation about the moon's his-

tory and, by analogy, fill in a gap
of a billion years in the earth's

geologic chronicle. In addition,

it might finally be possible to

settle a long-standing dispute be-

tween proponents of a "hot
moon" theory and those of a

"cold moon" theory.

For a number of years, it has
been known that the earth and
its satellite, the moon, are similar

in some ways. The moon is

grouped with the terrestrial plan-

ets, namely Earth, Mars, Venus,
and Mercury, because it has a

higher density than the giant

planets, such as Jupiter and Sat-

urn, and because it is composed
chemically of silicates, whereas
the giant outer planets consist

mainly of hydrogen and helium
gases. Both the moon and the

earth are presumed to have
formed about 4.6 billion years

ago, along with the rest of the so-

lar system. But the moon is only

one-quarter the diameter of the

earth and has only one-eightieth

of the earth's mass. Because of its

relatively small mass, the moon
has only one-sixth the grav-

itational pull of the earth and
therefore cannot retain water or

any appreciable atmosphere,
whatever gases and water vapor
may once have existed on the

moon have since drifted away
into space. Despite these differ-

ences, the moon is more like the

earth than the satellites of Jupi-

ter are akin to that planet.

Clearly visible on the lunar
surface, even to the naked eye, is

the pattern of light and dark
areas that make up the face of

the "man in the moon." When
Galileo first directed his tele-

scope toward the moon in 1609,
he discovered that the dark areas

were smooth, while the light

areas were rugged and mountain-
ous. Not knowing that the moon
lacked water, he equated its dark
areas with the earth's oceans and
the light highland regions with
earth's continents.

Accordingly, he called the
dark lunar regions maria (Latin

for seas), and the name has per-

sisted even though it is now
known that the moon is today a

dry planet and has probably been
dry throughout its history.



islroiuiiils of llw Apollo 11 mission iratclwd

the earlli rise orei the moon s horizon.

Clond formulions <intl oceans could be disliii^nished

despile the 225.745-mile distance.



llw <i>iuiu(uiil nuuliitc of Apollo 17. ri^lil.

iciiKlined in orhil aronnil the moon
iiflvr rt'lcdsin^ llw Innar module for londin^

In iiddilion to peiforniin^ experiments,

the eommand ship j)hoto<>r(iphed the fur side

oj the moon, nerer seen from eiirlli.

I'his neir rien-. the ri^ht third helon. shons
thai the h<ick of the moon Invks the mnrin.

or dark nrens. <tnd is more heavily

cralereil thnn the familiur lunar snrface.
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The astronauts' footprints in the

Taurus-Littrow valley, site of the Apollo 1

7

landing, left, may last at least a million

years. Because of the moon's relatively weak
gravitational pull, only one-sixth

that of the earth, astronauts tended

to bounce when walking, below.
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The crescent earth, as seen

from the nioon by Apollo 17's astronauts,

almost appears to have aface.



The iiuisl sliikiiiii aspcci ol' llic

iiio(in"s a|)|)caiancf is the alum-

(laiK r 1)1 cialtTS on its sin lace. 'I'lic\

raii^c ill size IVom ciri'ular basins

I. ()()() kilometers (about 620 miles)

in diameter down to craters measur-

iiij; less than a few meters or ieet

aeross. The majority oi these craters

have been produced by a eonlin-

ni)us rain ol' meteorites over the

(Mins. The moon's surface rocks also

contain microscopic depressions

( "zap pits") caused bv the solar

w ind. cosmic particles, and micro-

meteorites, from which the earth is

protected bv its atmosphere.

The earth too has been subjected

to meteorite bombardment, but its

earlv surface has been obliterated

bv the erosive action of winds and

running water and by the move-

ment of tectonic plates, with acconi-

panving mountain-building activity

and volcanic eruptions. These
forces have churned the earth s sur-

face and flooded it repeatedly with

fresh lava flows. As a result, only

the scars of the most recent colli-

sions, such as Meteor Crater in Ari-

zona, formed about 30,000 years

ago. are still visible. Because the

forces that have altered the face of

the earth are absent on the moon,

large ai^eas of the lunar surface have

preserved a record dating back

nearly to the time of the moon's for-

mation. The oldest rocks on the

earth's surface go back only 3.5 bil-

lion years, but some of the rocks

picked up at Apollo lunar landing

sites ai-e more than four billion

years old. It is assumed that after

their original accumulation both the

moon and earth were subjected to

an intense meteorite bombardment,
which resulted in the earlv melting

of their surfaces. Moon rocks, being

so much older than earth rocks, can

therefore shed light on the missing

first billion years of the earth's geo-

logic historv.

Before the manned Apollo mis-

sions, from 1969 through 1972,

when knowledge of the moon came
primarilv from telescopic observa-

tion, two schools of thought gradu-

ally developed regarding the history

of the moon. Advocates of the first

viewpoint believed that the moon
passed through a period of partial or

complete melting at some point in its

history and is probably still partly

mollcn lo(la\. This hoi moon s<-hool

licld ihal llic moon is a difli^rentiated

bodx like llic cailli. meaning that il

loo is partitioned into a small molten

core, a mantle, and a crust, with

\ arious minerals concentrated at dif-

ferent depths. This school of thought

saw eyidenc(^ of extensive and con-

linuing volcanism on the moon's sur-

face. Partisans held the moon to be

interesting precisely because it was

similar to the earth and would per-

mit application of geologic prin-

ciples to the unraveling of the his-

tory of another body. The second

school of thought in lunar geology

believed the moon was formed cold

and has remained so ever since.

According to cold theorists, the

moon is a relatively rigid and geolog-

ically inactive planet. Unlike the

earth, it is believed to be undillcicn-

tiated. with its iron distributed

evenly throughout the interior. The

moon's cratered surface was
ascribed entirely to external mete-

orite bombardment, with no signs of

volcanism or internal activity. The
moon, according to this viewpoint,

is a primitive body that has pre-

served the early record of the solar

system.

T,he landing sites for the Apollo

missions were carefully selected to

settle, if possible, the contradiction

between these theories. Among the

six missions that actually landed,

the first two were confined to the

lunar maria, others aimed for the

highlands, and the balance were tar-

geted for areas of more varied ter-

rain such as rills, or narrow valleys,

and mare embayments. In addition

to rocks gathered at these sites for

laboratory analysis, various experi-

ments designed to provide further

information about the moon's inte-

rior were conducted on the planet's

surface and from lunar orbit.

The rocks from the two landings

made by Apollo 11 and 12 at Mare
Tranquillitatis and Oceanus Pro-

cellarum, respectively, turned out

to be basaltic lava similar to a wide-

spread type of volcanic rock found

on the earth, both on the ocean

floors and on the continents. Sub-

se(|uenl landings conliiini'd ihat es-

scnliallv the samr l\pc ol igneous

material coyercd all ihr lunar

maria. These rocks thus came to be

known as mare basalts.

Basalt is a volcanic rock, not a

primitive planetary material. Its

presence suggests internal melting

with subsequent extrusion of the

molten magma. This evidence ac-

cordingly favored the hot moon the-

ory and tended to establish the

moon as a differentiated body.

While many scientists had antici-

pated that the maria were pools of

congealed lava, they were surprised

at the composition of rocks collected

later from the lunar highlands. High-

land material, it had been thought,

was the primordial, undifferen-

tiated, unmelted substance of the

moon. Instead, the highland rocks

also turned out to be igneous mate-

rial of basaltic composition. (Most

highland rocks are actually breccias,

or rocks composed of fragments of

pre-existing rocks. The fi^agments

themselves, however, are basalt.

This implies that a uniform layer of

molten rock once covered the high-

lands, before the lunar surface was

fragmented.) The highland basalts,

as these rocks were labeled, are how-

ever quite distinct from the mare ba-

salts in mineral content and chem-

ical composition.

The minerals found in the mare

basalts consist predominantly of

pyroxene and plagioclase feldspar,

which are also the most common
minerals of terrestrial basalts. Lesser

amounts of olivine and ilmen-

ite are also present. While olivine

appears in mare basalts in about the

same concentration as in terrestrial

basalts, ilmenite, an iron titanium

oxide, is unusually abundant, par-

ticularly in rocks from the eastern

half of the moon.

An unexpected finding was the

presence of a large amount of tita-

nium in the mare rocks. Common
terrestrial igneous rocks contain

less than 1 percent of titanium, but

the moon rocks near Tranquillity

Base contained more than ten times

as much. Why this rare metal

should be more abundant in the

moon's basaltic rocks than the

earth's remains unexplained.

In highland basalt, plagioclase is

the predominant mineral, while
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pyroxene and olivine occur in re-

duced amounts. Ilmenite is merely

a trace mineral, making up less

than 1 percent of the total.

Detailed studies have shown that

the highlands consist of several dis-

tinct kinds of rocks, including one

given the chemical shorthand name
of KREEP, a rock rich in potas-

sium (K), rare earth elements

(REE), and phosphorus (P). with

traces of thorium and uraniuni. Al-

though present in varying propor-

tions over most of the moon,
KREEP is a major constituent of

the Apollo 14 Era Mauro material.

Other highland rocks have a very

high content of plagioclase feldspar.

Such rocks, called anorthosite, are

found in ancient Precambrian ter-

rains on the earth but are not as

widespread here as on the moon.

xm. few minerals that are un-

known on earth were found in the

marc basalts. These include ar-

malcolite, whose name is derived

from the beginning initials of the

three pioneering Apollo 11 astro-

nauts, Armstrong, Aldrin, and Col-

lins; and tranquillityite, named for

the mare in which it was found.

During the last three missions,

Apollo 15, 16, and 17, instruments

aboard the command module,
which remained continuously in lu-

nar orbit, performed experiments

and collected data about the whole

moon. Among the instruments used

was an X-ray fluorescence spec-

trometer, which measured the con-

centrations of aluminum, magne-
sium, and silicon in the surface

rocks. The data from this experi-

ment demonstrated that the few
scattered samples collected by the

astronauts were truly representative

of large parts of the moon and con-

firmed that the highlands contained

up to twice as much aluminum as

do the maria. Aluminum is a major

element in plagioclase feldspar.

Laboratory analyses showed the

lunar rocks to be uniformly bone
dry. They contained no traces of

\vater, either in the form of mois-

ture or as water molecules locked

into the crystal structures of the

minerals. Nor did thev reveal any

trace of organic matter. No residues

of living organisms; no amino acids,

the basic molecular building blocks

of all known forms of life; or other

prehistoric precursor molecules of

life were detected except in

amounts so small as to suggest con-

tamination from an experimenter's

fingerprint. This dryness, combined
with the scarcity of carbon, suggests

that life as we know it never existed

on the moon and never will, for wa-

ter more than any other substance

is essential for the support of life.

The moon has also been found

deficient in volatile elements—those
with low boiling points. Among
these are sodium, potassium, chlo-

rine, germanium, lead, and mer-

cury. The depletion of sodium and

potassium is particularly striking

since these two elements are among
the ten most abundant substances

contained in terrestrial rocks.

The lunar soils—mineral frag-

ments, rock fragments, and glassy

beads—taken from the six landing

sites are all about 4.6 billion years

old. While this age does not neces-

sarily refer to the time elapsed since

the material crystallized, it does sug-

gest that the chemical elements un-

derwent a differentiation process

shortly after the moon formed. That

is, widespread melting probably oc-

curred, during which certain ele-

ments became concentrated near the

surface while others accumulated at

greater depths. What could have

caused a melting of the outer layers

of the moon at such an early period?

Probably a great deal of heat was

generated from the gravitational en-

ergy released by the rapid accretion,

or accumulation, of the moon. At
that time, the moon's surface was

also being pelted by a violent hail-

storm of meteorites, asteroids, and

other debris left over from the for-

mation of the solar system. This in-

tense bombardment may have suf-

ficed to melt the outer regions of the

moon. The earth's surface may also

ha\e suffered a similar fate, but the

record has been erased by sub-

sequent geologic activity.

An important consequence of

this early lunar melting was the for-

mation of a low-density crust rich in

plagioclase. overlying a denser

mantle of pyroxene and olivine.

Tlie ancient highland crust presum-

ably developed in this fashion. Sev-

eral million years would have been
required for the crust to cool suf-

ficiently to preserve a permanent
record in the rocks, which would
explain why the oldest rock speci-

men yet recovered from the moon,
found at the Descartes site of

Apollo 16, is only 4.25 billion years

old. If that rock is not exceptionally

old but is representative of all the

moon's highlands, it then follows

that the surface of the moon solidi-

fied at least 4.25 billion years ago.

Most highland rocks, however,
range in age from 3.8 billion to 4.1

billion years. But the nature of the

events recorded by the crystalliza-

tion ages in highland rocks is not

completely clear. For example,
many highland rocks from different

and widely spread localities have

ages that cluster at about .3.9 billion

to 4.0 billion years. This clustering

of ages implies the occurrence of

some phenomenon that affected

rocks over large parts of the moon
at exactly the same time. Did a se-

ries of catastrophic events take

place simultaneously? Prof. Gerald

J. Wasserburg of CalTech, an expert

in the dating of lunar rocks, has

proposed that such events might

have been collisions of asteroid-

sized objects with the moon's sur-

face, the force of which blasted out

Mare Imbrium, for example, and

possibly other large, circular impact

basins as well. The period of in-

tense meteorite collisions may have

ended abiuptly 3.9 billion years

ago— a much later date than
iormerly believed.

X m.11 the mare basalts dated thus

far are younger than 3.8 billion

years, which supports photographic

evidence that the maria are younger

than the highlands. The mare ba-

salts range in age from 3.8 liillion

to .3.1 billion vears. Apparently, the

period of time during which the

moon was a billion to one and a half

billion vears old was one in which

extensive floods of lava inundated

several widely separated regions on

its surface. The relatively late date



al wliirh llu-sc iiiaic lavas appeared

stionnl\ suggests tlial tliev were

riielteil In internal igneous aetixity.

Iiiggerefl off bv the heat of radio-

aelive lieeav of radioisotopes of ura-

nium, thorium, and potassium. Cal-

cuhiliuns siiou that the rates of

healing bv tiiese radioactive eh>-

inents would require about one bil-

lion to one and a half billion yeaj-s

to raise the temperature of the

moons interior to the melting point.

The voungest rocks found on the

moon are about three billion years

old. Thus it appears that geologi-

cally very little has happened to the

moon in recent years.

Why did the lava flows cease

three billion years ago? Perhaps the

moon, being a small object, lost its

heat to space at a fairlv rapid rate.

As the moon's heat disappeared and

its internal temperature dropped,

the boundarv region of warm and

partlv molten rock receded into the

interior, and the outer zone of cold,

solid rock became thicker. The
present state of calm, contrasted

\vith an eai'lv, short, violent history

may provide the basis for reconcil-

ing the opposing views of the cold

and hot moon theorists.

Among the scientific instnjments

left on the moon's surface to collect

data were seismometers set up at

five seismic stations. Thev have de-

tected several hundred moon-

quakes. Some are the result of me-

teorite impacts; others are caused

by occasional landslides of the in-

ner slopes of craters. But still other

signals are true subterranean moon-
quakes. These true lunar quakes

have magnitudes ranging only up to

2 on the Ricbter scale—a logarith-

mic scale for expressing the magni-

tude of a seismic disturbance in

terms of the energy dissipated in it,

with 1.5 the smallest tremor that

can be felt. A tremor of such weak

force is barely detectable by seis-

mometers on the earth because of

background static produced bv hu-

man activities and natural noises.

Weak as they may be, true moon-

quakes nevertheless display a strik-

ing property: they occur most often

when the moon's orbit most closely

approaches the earth. At such times

the earth's gravity exerts a forceful

tidal pull on the moon that causes

the rocks in its interior to slip

against each cither, pi'oducmg jar-

ring \il)ralioiis. This is evidence of

al least a waiin interior. But it

should l)c nolcd ihal nioonquakes

ar(> triggered li\ tidal forces,

whereas earthquake's occur inde-

jjcndently of tides.

The locus, or point of origin, of

moonquakes is surprisingly deep.

Most earthquakes occur within 100

kilometers (about 62 miles) of the

surface, although a few extend to

depths of 700 kilometers (about

425 miles). Lunar quakes, by con-

trast, originate in a zone 800 to

1.000 kilometers (500 to 620
miles) deep.

T„he fact that moonquakes occur

at depths greater than 800 kilome-

ters implies that the outer 800 kilo-

meters of the moon constitute a

thick shell of strong and rigid rock.

If that is the case we can understand

why the moon does not show signs of

recent geologic activity on its sur-

face. Its outer casing of rigid rock, or

lithosphere, may be so thick that it

cannot break up into a number of

separate plates that move against

each other as the earth's plates do,

with associated earthquakes, vol-

canic eruptions, the upwellmg of

magma, and mountain building.

Beneath the thick, rigid outer lu-

nar shell, there appears to be a la) er

of partly molten rock, analogous to

the earth's low-velocity layer.

Magma from this deep layer could

reach the surface through the inter-

vening 800-kilometer layer only in-

frequently and with great difficulty.

We can therefore assume that ever

since the thick, rigid casing was

formed about three billion years ago,

there has been little or no lava flood-

ing on the moon's surface.

Deep moonquakes are not onlv

much weaker than the average earth-

quake, they also occur far less fre-

quentlv. The level of seismic activity

on the moon in a vear is less than one

ten-billionth that of the earth. Seis-

micallv, the moon is an exceedingly

quiet place. No other single Apollo

finding has provided as direct an in-

dication of the present state of geo-

logic lifelessness of the moon.

Hie Apollo results as curi'enlU

inter])rctc(l indicate that the moons
history is allogelhcr different from

the simplistic xicws of cither the

cold moon or hot moon schools of

thought. Allliough the lunar surface

is ancient by terrestrial standards, it

is by no m(>ans the primortJial, un-

melted substance from which it ac-

cumulated. The evidence presented

so far indicates that the moon was

hot and geologicallv active during

the first 1.5 billion years of its exis-

tence. It is not known whether the

entire moon was then molten, but

at least a layer 200 to 300 kilome-

ters thick near the surface must

have melted in order to produce the

rocks found there. Gradually the

surface layer cooled, but at the

same time the interior warmed up

because of heat released by radio-

active decay. Rocks in the interior

melted and were extruded onto the

surface in a series of lava flows.

This melting effect lasted until

about 3.1 billion years ago. Then

the moon's interior cooled, and ex-

cept at very great depths it has re-

mained rather cold and geologically

inert ever since. In addition to the

rock samples, further evidence that

the moon experienced at least one

major period of melting comes from

the layers and chemical differ-

entiation detected by the seismome-

ter data.

Scientists won't complete theu-

studies of the approximately 800

pounds of moon rocks the astro-

nauts brought back for many
months or years to come, but the

Apollo missions have already shed

much light on the moon's devel-

opment and stnicture. Many mys-

teries remain, however. Chief

among them is the question of how

and where the moon was formed.

Theories abound, but at the

present time there is no completely

satisfactory explanation for the exis-

tence of the moon as our natural

satellite. And since we are unlikely

to return to that planet again within

this generation, the explanation w ill

probabh' have to be left to the as-

tronomers and their telescopes.

Meanwhile, we can ponder the wis-

dom of Harold Urey, wlio once said

it is easier to pretend the moon is

not in the sky than to explain bow

it came to be there. D
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A Banquet
for ttie Birds

by Richardl M. DeGraaf and Jack Ward Thomas

Feeding wild birds is

a popular national pastime

with ecological implications

for many species

The sight of bird feeders—hang-

ing from tree limbs, on wooden
and wrought-iron posts, atop all

manner of fences, or nailed to

porch railings—has become an in-

tegral part of today's suburban

scene. It would seem that a large

number of homeowners, who are

not otherwise involved with con-

servation or wildlife, find it re-

warding to have birds in the vi-

cinity of their homes. This
attraction may be attributed to a

romanticized notion of the effect

of trees, green lawns, and
spacious backyards upon the es-

thetic sensibilities of former city

dwellers, coupled with a desire to

provide their offspring with the

amenities of the countryside while

also increasing their ecological

awareness.

People living in cities also feed

birds. Whether it is the proverbial

old lady in the park feeding the

pigeons or a housewife leaving

stale bread crusts on the window
ledge, feeding the urban bird pop-

ulation occupies a significant num-
ber of people. Bird feeding is also

a favored pastime in rural areas:

small-town residents and even

farmers put out birdseed, suet,

and other delicacies for the avian

inhabitants of the countryside.

Whatever the locale, a lot of

wild bird feeding is going on. Yet

it is safe to assume that most of

the people engaged in providing

the handouts have no idea how
their efforts affect the occurrence

and numbers of local bird species

by changing the ranges of certain

birds and delaying migration. Be-

cause of the general dearth of ur-

ban wildlife research, the situation

has not received much attention,

but it should be investigated to

determine the long-range portents

for bird populations.

To grasp the potential ecologi-

cal significance of wild bird feed-

ing, we must first look at the

amounts of food provided and
monies expended. From our inves-

tigation of songbird habitat require-

ments, we learned that artificial

feeding played a large role in sup-

porting a number of songbird

species in that environment. Under
the auspices of the United States

Forest Service, we conducted a ran-

dom survey of households in Am-
herst, Massachusetts, to determine

the extent of bird feeding in the

area.

Of the 538 households queried,

43 percent indicated that they fed

wild birds. Most did so in the

winter months from December
through Mai-ch, but 58 percent of

those feeding provided food

through April, a crucial time be-

cause much of the natm"al food in

the area has already been con-

sumed, new crops, which produce

seeds and grains, are not vet

available, and there are few spring

insects. Although most people

A gila woodpecker supplements

its normal diet of insects

and fruit ivith the seeds

and bread crumbs provided

by a suburban homeoirner.
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Seeds strewn on the snow

are a food source that will help

this flock of mourning doves

and a blue jay withstand

the rigors of winter.
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stopped I'ri'ilinii liinls as summer
a])pi()a(lu'il. 16 pciierit coiilinucd

lo IVcil lliri)uj!;li July. This largess

might hv explained by the attaeh-

ment many people expressed by

referring to "my" mockingbird or

"our" cardinal.

Seyeral people reported main-

taining ten or more feeding sta-

tions and spending in excess of

S200. but the a\erage bird-feeding

household maintained 1.7 feeders

and spent $8.80 annually on bird

food. If 43 percent of the 5,2.50

households in Amherst similarly

fed birds. the\ spent approxi-

mately .S19.870' in 1972 on this

actiyity.

Recent market research has re-

yealed that 23.8 percent of the

861.024 households in metropoli-

tan Boston fed birds in 1972. and

that each household purchased an

average of 69.6 pounds of bird-

seed during the year. Using then

current prices, we can calculate

that these 205.000 households

spent approximately $8.20 each

for a total annual expenditure of

$1,680,000. These figures are

eyen more impressive if extra-

polated to the state of Massachu-

setts. Amherst, because of its sub-

urban character, probably has a

higher proportion of people feed-

ing birds and Boston a lower pro-

portion than the state as a whole.

But, even using the Boston figure

of 23.8 percent, of 1,762,140
Massachusetts households, about

419.000 engaged in this activity

and spent $3,439,000 in 1972 for

bird feed. These estimates do not

include expenditures on feeders,

binoculars, identification guides,

or any other expenses associated

with the enjoyment of songbirds.

Data from other metropolitan

areas throw some light on the ef-

fects of city size on the residents'

bird feeding activities.

Feeding iiild birds is also

popular in other countries.

This blue tit alighted

on a string of nuts hung by

an English bird ivatcher.
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Tlxe Sta^rving
Roots

of
Population Gr-o^vth

t»v Roy E. Bi-own and Joe D. Wi-ay

At the source of the world's increasing numbers

are millions of malnourished children

Most people accept the concept

that the population explosion is

based on a decline in death rates,

not on a rise in birthrates. Tlie liter-

ature concerning developing

countries is replete with arguments

by economists, demographers, soci-

ologists, politicians, and public

health officials that, by substantially

lowering death rates, public health

techniques are responsible for the

population crisis.

Although this remains a con-

troversial issue, health profes-

sionals, who not long ago were plac-

ing increased emphasis on saving

lives in areas infected with commu-
nicable diseases, now find that their

budgets are being channeled into

family planning programs. Alarmed

by population increases, medical

people are now becoming increas-

ingly interested in the technology

and mass distribution of con-

traceptive techniques.

This may not work. Family plan-

ning programs are only effective in

conjunction with cultural, medical,

and personal factors and, para-

doxically, may fail totally in achiev-

ing zero population growth if ade-

quate public health and nutrition

are not available. Furthermore, it

seems logical to assume that if mod-

ern medical technology is respon-

sible for the population explosion,

then the withdrawal of such ser-

vices will reverse the trend, but just

the opposite may be the case. Cer-

tainly, the assumptions need further

examination.

Is there, in fact, a causal relation-

ship between public health mea-

sures and population increases? The

development of immunization tech-

niques, antibiotics, and antitubercu-

losis drugs, the eradication of ma-

laria, and improved public

sanitation have all been held re-

sponsible for declining death rates.

There is, however, little evidence to

support this; if anything, in many

parts of the world such public

health measures have made a negli-

gible contribution.

In the late eighteenth century,

for example, England and Wales ex-

perienced a decline in death rates

and a corresponding population up-

surge, a shift historians have attrib-

uted to medical improvements.

True, there were larger hospitals,

more clinics, and more health prac-

titioners, but aside from vaccina-

tion against smallpox, the eigh-

teenth-century physician had little
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technology to offer his patients.

Recentlv, a malaria eradication

program in Ceylon was followed by

a dramatic decline in the death rate

and an increase in population. Yet

falling death rates in Cevlon go

back as far as 1905 and show an ac-

celerated downward trend in the

late 1940s, completely independent

of malaria eradication programs.

People who have studied this pro-

gram conclude that, based on the

available evidence, malaria contiol

was not the sole major cause of a

population explosion in Ceylon.

The global effort against malaria be-

gan in the 1950s, after death rates

began falling throughout the world;

in fact as of 1967, only eleven

countries had eradicated malaria.

What about antibiotics? Cer-

tainly, it is the popular opinion that

the development of the so-called

wonder drugs has plaved a crucial

role in lowering mortality rates.

Penicillin was first used in 1944
and broad-spectrum antibiotics be-

came generally available after

1948; in the Western world, how-

ever, death rates had been falling

since the 1850s, while from 1920
to 1949, death rates in eighteen de-

veloping countries fell about 35
percent, indicating no causal rela-

tionship between the development

of antibiotics and low'cr mortality.

Similarlv, in the case of tubercu-

losis, mortality rates were declin-

ing sharply long before an effective

antituberculosis agent was devel-

oped in 1945.

Furthermore, antibiotics are not

widely used in the developing

countries. Although available, they

are greatly restricted in use owing

to their cost, to lack of public

kno\vledge, and to the shortage of

health personnel and services. In

contrast to the spread of technology

and science in the ^ est, the devel-

oping world has not vet felt the

comprehensive impact of modern
medical or health institutions. Yet

mortality is declining.

As for improvements in sani-

tation, they have been found to af-

fect both morbidity and mortality in

early childhood. As of 1968, how-

ever, the World Health Organiza-

tion concluded that "sale adequate

water was not available to 90 per-

cent of the population of the devel-

oping worhl." which strongK in-

dicates that such improvements

have not been important in the de-

clining global death rates.

How is the decline to be ex-

plained? Probably the single most

impoi'tant factor is improvement in

the standard of living, particularlv

raised nutritional levels. Over and
over in a given population, we find

that when death rates start to de-

cline and the number of people in-

creases, there has been a change in

the quality and availability of food.

It is important to remember that al-

though a given countrv may be poor,

with thousands of its children suf-

fering from malnutrition, over all,

the citizenry may still be better

nourished than 50 or 100 > ears ago.

Conversely, in areas where child-

hood mortality rates are still high,

malnutrition is widespread. Of the

world's 60 million annual deaths,

30 million occur in children under

the age of five years, and approxi-

mately one-half, or 15 million, of

these deaths result from the combi-

nation of malnutrition and in-

fection.

A studv sponsored by the Pan
American Health Organization

showed that in thirteen cities and
five rural areas in Latin America,

malnutrition was an associated

cause in from 30 to more than 60
percent of all deaths occurring in

children under five years of age.

When certain specific illnesses were

considered, diaiTheal disease and

measles, for example, more than 70
percent of the deaths occurred in

children who also were suffering

from malnutrition.

Improving the general nutrition

of a population has a much more
marked influence on infant and

young child mortality than does in-

creasing the number of physicians

or. by implication, improving the

medical services. Dr. Harald Fred-

eriksen studied data from twenty-

one generally well-developed
countries for the period from 1950
to 1960. Examining the relation-

ship between changes in birth and

death rates with otlier changes, he

iound a strong negative correlation

between infant and early childhood

mortality rates and increases in ani-

mal protein and caloric con-

sumption and a weak negative cor-

relation between these rates and an

increased number of physicians.

Additional evidence comes from

the Cornell University health care

project in the Many Farms Navaho
Indian community. Despite care-

fully planned and executed efforts

to improve medical care among the

Navaho, there was little effect on in-

fant mortality. The children were
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Unfortunalelv. despite assump-

tions to the eontrarv, feasible medi-

cal methods for eonlrolling in-

feetions in these children are not

rcadiK a\ailalile at the village level.

Summino; up the situation at Many
Farms. Walsh McDermott of the

Cornell Medical School was explicit

in his description of the situation:

The . . . well-named 'weanling

diarrhea' . . . has a nutritional

component, the precise role of

which is unclear. It is definite, how-

ever, that while antimicrobial ther-

a]3V mav be hel])ful in some in-

stances, it does not predictably and

decisively alter the disease."

Finally, a five-year study of two

Guatemalan villages showed that

moderate improvement in the nutri-

tion of preschool children produced
improvements in morbidity and
mortality equal to, or better than,

those produced by an extensive and
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(•\[)i'n^;i\(' iii(hIh-;u larc and public

hcaltli profiiain lliat did not alter

llif rliildren's nutritional situation.

Improvements in nutrition ran

onlv be achieved in association with

other changes. In Western
countries, nutrition has been im-

pr()\inu; and death rates falling for

the past two centuries; during this

same period, we find the beginnings

of stable government administra-

tion, reduction of destructive war-

fare, the improvement of internal

securitv, the reduction of cata-

strophic famines, the encour-

agement of food production, and

the expansion of road and railway

development, which improved food

availability. Simultaneously, irriga-

tion programs were developed and

communication and trade routes

grew. As elementary education was

expanded, literacy increased; not

surprisingly, recent studies show
that there is significantly less mal-

nutrition among the children of lit-

erate mothers.

During the three decades from

1900 to 1930, infant mortality fell

dramaticallv in New York City,

from 140 per 1,000 live births to

slightlv more than 50. Tliis was be-

fore there were any significant an-

tibiotic drugs or specific vaccines

for diphtheria, pertussis, and teta-

nus, among others. The period,

however, was characterized by in-

tensive economic and community
development, social reform, and

educational expansion.

Whether caused by political

squabbles, lack of roads, or insuffi-

cient storage facilities, inadecpate

food distribution plays a significant

role in malnutrition. W'ith the con-

struction of a new road, the redraw-

ing of political boundaries, or a sub-

stantial increase in yearly crops,

improved nutritional benefits may
result.

Tlie introduction of a new food

source can be crucial, and histori-

cally, food changes have been asso-

ciated with rapid population
growth. W'ithin 100 years after the

introduction of the white potato in

1750, Ireland's population nearly

tripled. The recent introduction of

enriched flour in Scandinavia was
followed by a decrease in childhood

mortality, and the Chinese popu-

lation explosion in the sixteenth

c(Mitur\ was related to the expanded
use of corn, sweet |iotaloes. and

peanuts.

But if improNed nutrition means
thai more children will survive,

won t increased population pres-

sures ultimately lower nutritional

status? On the contrary, as nutrition

improves, infant and childhood

mortality rates decline; as mortality

rates decline, parents respond by

having fewer children. Parents are

not enthusiastic about family plan-

ning in the presence of high infant

and childhood mortality rates. Fam-
ily planning implies that planning

wUl be successful, and parents

should be able to plan that their

existing children will survive to

adulthood. Intrauterine devices cut

down on births, but provide no in-

surance against dysentery, pneu-

monia, or malaria.

T,here is, in fact, evidence from

Bangladesh showing a direct rela-

tionship between the death of a

child and the probability of a birth

in the family during the subsequent

year. A study in an Egyptian com-

munity showed that a mother who
has lost at least one child will desire

a larger number of surviving chil-

dren and will actually have more
births than women in the same
community who have lost no chil-

dren. In the Philippines, too, a re-

port shows that total fertility is

lower in couples who have lost no

children; it is also lower in commu-
nities where mortality rates are

lower. According to Dr. Harold

Taylor of The Population Council,

"A basic dictum is that parents will

not stop having children until they

believe that those they already have

are going to survive."

In developing regions, children

are highly valued. Not only do they

play an important economic role,

helping with farming or other jobs,

but by supporting their parents in

their old age, children also repre-

sent a form of social security. Just

as important, children are also de-

sired for themselves.

Tlie relationship between mortal-

ity and fertility has been called the

demographic transition.'" In the

West, mortality rates began to

slowly decline in the mid-nine-

teenth century; birthrates followed,

also slowly. Over a period of many
decades, these countries underwent
a transition from high mortality and
high fertility to low mortality and
low fertility, with net population

growth never becoming excessive.

Today, however, mortality rates in

the developing world have fallen

rapidly and birthrates continue to

remain at high levels. As a result,

the demographic transition has not

occurred and we have the popu-
lation explosion.

It should be emphasized that fer-

tility rates declined in the West
long before contraceptive tech-

nology had approached the conve-

nience or effectiveness demanded
today, long before famUy planning

services were readily available,

when, in fact, publication of infor-

mation about contraception could

bring imprisonment. At a time

when national population policies

were unheard of and few were con-

cerned with the long-term effects of

population growth, birtlirates were

falling almost as rapidly as death

rates.

This can onlv be interpreted as

indicating that thousands upon
thousands of families wanted fewer

children and somehow managed to

achieve their goal. Tlieir decisions

were so successful that the aggre-

gate effect resulted in declines in

fertility at national levels.

Given the available methods of

limiting family size at the time,

there must have been powerful and

sustained motivating forces at work
to produce such unprecedented de-

clines in fertility in large population

groups. Such motivation must have

emerged from the everyday life situ-

ation, from the awareness of prob-

lems felt at the family level, such as

"having another mouth to feed."

The same has been true in the

developing counti-ies; in many in-

stances in which fertility followed

mortality downward, there were no

formal family planning programs.

People were on their own, just as in

the original demographic transition.

In addition, the time lag is shorter,

approaching several years.

When infant and child mortality
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rates fell rapidly in Singapore after

World War II, birthrates were not

iar behind. In rural Turkey, where
infant and child mortality rates de-

clined sharply when a comprehen-
sive medical program, including

family planning services, was estab-

lished, fertility rates held steady for

several years, then dropped, reduc-

ing the net population growth.

Analyzing his data from Ceylon,

Harald Frederiksen concluded thai

"[there is] such remarkable correla-

tion between previous levels of the

death rates and current levels of the

birthrates, that low death rates

merit consideration as contributing

factors, if not prerequisites, for low
birthrates in the less-developed, as

well as the more developed,
countries."

T„here is no question that in-

creased family size is associated

with increased incidence of illness,

and thus mortality, which in turn

keeps birthrates high. This has been
documented among Indians in the

Punjab, as well as among all social

classes in the United Kingdom. As
families get larger, there are greater

economic limitations, more crowd-
ing, and poorer sanitary conditions.

Children from larger families are

also more likely to be malnourished

than those from smaller families. In

developing countries, as laboring

men get older, their earnings rise

very Httle, while family size may be
increasing steadily. They attempt to

compensate for this by spending a

larger proportion of their income
for food, but in fact, their per capita

expenditmes for food actually fall,

and malnutrition in the children in-

creases.

In addition to family size, child

spacing plays a large role. Mortal-

ity, both among infants and moth-
ers, is lower when the bii-th interval

is longer. Repeated pregnancies fol-

lowed by prolonged lactation pro-

duce sustained needs for high-qual-

ity protein in the maternal diet.

Since these needs are poorly met in

many parts of the developing world,

we find the "maternal depletion

syndrome," which contributes to
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low birthweight infants, poor per-

formance in lactation, and often,

early death among women.
Obviously, in the absence of ef-

fective famil\ planning, the mother
who has children at frequent inter-

vals is likely to have more of them.

The more young children in a

household, the greater the demands
upon the mother's energy and skills

to provide adequate care for them.

Dr. Benjamin Biel of International

Planned Parenthood Federation de-

scribes "unconscious infanticide"—

a mother attending less and less to

each successive child and infant

mortality rising with increasing

birth order.

The continuing high burden of

disease and death in some parts of

the world is an effective obstacle to

the rapid acceptance of family plan-

ning services. To expect people who
are faced with high levels of mor-

bidity and mortality in their own
environment to rapidly accept fam-

ily planning is to discount the real-

ity of experience.

For these reasons, it is difficult to

check birthrates until better child

health care has been established.

Economic development and the

production and adequate distribu-

tion of more food will reduce mor-
tality, even in the absence of any
medical input whatsoever. Provided
with a constant food supply, each

individual will have more food

available, thus increasing his

chances of survival.

As long as demographers and
economists seek to solve the popu-

lation problem by emphasizing
birth control exclusively, success in

limiting population growth will

prove elusive. Integrated programs
of nutrition, sanitation, and public

health services must be incorpo-

rated into a country's over-all pro-

gram for family planning.

If we wish to limit population

growth, the primary thing we must
do is to lower infant and childhood

mortality rates. When these remain
at high levels, fertility will remain
high, but when mortality rates de-

cline visibly, fertility will fall within

a few years. The most effective way
to lower infant mortality rates is to

improve nutritional levels. There-

fore, the best birth control program
is, simply, to feed the children.

In a series ofpen-and-ink

drawings taken from his

portfolio Fragments of a

Spiritual, Trinidad-born

artist LeRoY Clarke evokes the

struggles ofpeople living

amid crowding, hunger, disease,

and death. Clarke is an

artist-in-residence at the

Studio Museum in Harlem,

New York City.
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Trial
by
Fire
When their annual

fire-walking ceremony failed,

Indian villagers

blamed the magician.

But had their deities

deserted them?

t>y James M. Freema]

On April 15, 1972, a crowd of

two thousand chanting spectators

gathered around thirteen fire lanes

of glowing coals in the village of

Sunderpur, in the state of Orissa,

India. Fifteen people, including two

shamans and a chief fire walker,

were led to the coals, where they

walked and hopped the twenty-yard

length in their bare feet.

The participants were well pre-

pared for the ordeal. Most were not

novices; indeed, some had done fire

walking for ten years or more with-

out mishap. Yet this year ten of the

fifteen fire walkers were severely

burned. After crossing the length of

the coals only four times instead of

the required seven, they were led

away, hobbling and grimacing. One

of them, breaking his vow of si-

lence, murmured, "It was too hot,

the fire has never been so hot."

In addition to suffering agonizing

burns, the fire walkers were emo-

tionally shaken. The villagers, too,

were confused by the failure. The

annual fire-walking ceremony is

Standing in pits of sacred

water, fire walkers prepare

to step onto the glowing

coals. The participants

contend that the muddy water

does not protect their feet.
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Sundfipur's main n^lifjious cmmU; a

failure, which is rare, can cause

ijieat social distress.

Eacii vear thousands ot Orissans

subject themselves to public ordeals

bv tire as a test of their religious

faith in the power of the goddess

Kali to protect them. The ceremony

most frequently takes the form of

hre walking, in which from one to

twentv-five people walk or hop over

a path of glowing embers while as

manv as twentv thousand spectators

look on. There are, however, many
lesser-known vai'iations of the Kali

ceremonv. In some villages, fire

swingers, blindfolded and dressed

onlv in loincloths, are lifted up to

scaffolds, trussed by the ankles,

hung upside down, and swung
through the flames in wide, sweep-

ing arcs, while attendants throw

pungent resin on the fire to make it

flare up. The fire swingers, un-

harmed, are taken down after they

have gone through the fire seven

times in each direction.

In other villages, instead of or-

deals bv fire, the participants pass

hooks through the skin on their

backs or push hot skewers through

their tongues. Elsewhere, the wor-

ship of Kali does not subject the

participants to such dangerous prac-

tices; instead, the worshipers honor

her bv performing an ancient dance

and devotional chant.

During the year. Kali worship is

a routine part of everyday village

life. But in mid-April, on a day

known as Pana Sankranti or one

day earlier, all secular activities are

swept away in a surge of religious

fervor climaxed by the fire-walking

ceremony. In Orissan villages, the

chief deity is the mother goddess,

who has manv forms and is known
bv dozens of names. The different

forms have separate shrines in the

same village. Worshipers pray

daily, bringing offerings to the god-

To test their faith,

devotees in some Orissan

villages are hung bv their

ankles from a scaffold, then

swung through the flames.

(less thev believe has lielpc(l ihcm

out of personal difliculties.

Kali is one of the most popular

forms of the mother goddess, and

Orissan folk artists frequently de-

pict her ambivalent character in

their paintings. Kali symbolizes the

dynamic energv of the universe,

embodving, at one and the same

time, life and death, creation and

destruction, which are seen as in-

separable moments of the same dy-

namic process. As the active aspect

of the Absolute, she is usually

shown dancing on her husband, the

deity Shiva, who represents the pas-

sive, eternal aspect of the Absolute.

Both aspects are seen as in-

separable, characterized in some

paintings by the sexual union of the

two figures. In some representations

there are also contradictory symbols

of life and death—a bowl of life-giv-

ing food, a freshly decapitated head,

and a death-dealing sickle.

The themes of these paintings are

ceremonially enacted on Pana San-

kranti day. To symbolize death and

devouring destruction, animals are

sacrificed, and people representing

Kali, the kalasis, drink the freshly

spilled blood. To affirm life and cel-

ebrate the start of a new agricul-

tural year, green mangoes are tied

to the fire-swinging scaffold and li-

bations of sacred sweet water are of-

fered throughout the day.

Because they can go into trance,

kalasis take a key part in the fire-

walking ceremony. The villagers

believe that as the kalasi is going

into trance, his soul is expired in a

convulsive breath, and the soul of

the mother goddess enters with his

next breath. This may occur during

prayer, at a religious ceremonv, or

even on a secular occasion. During

trance the kalasi. who can be either

a man or a woman, is considered to

be the deity and is addressed by the

deity's name. In their everyday

lives kalasis usually are not favored

people, being either very poor or of

very low caste. In their religious

roles kalasis frequently have a large

following of worshipers from all

economic and social levels. The ka-

lasi serves as the intermediary be-

tween the villagers and the goddess

not only at the fire-walking cere-

mony, but also during the year, dis-

pensing advice and performing cures.

The fu"e walkers are ordinary vil-

lagers who walk the fire by choice.

They have asked the goddess to

cure their own illnesses or those of

close relatives, and in return, as a

trial of their faith and ritual purity,

they have pledged to perform some
act involving the risk of physical

harm. Parents of a sick child often

pledge that the child will travel

over the hot coals, walking alone if

he is old enough or being carried by

one of the participating adults if he

is not. Many fire walkers pledge

themselves not only for a single cer-

emony but for five or more years.

Although all social levels—from

Brahman at the top to Untouchable

at the bottom—are represented

among fire walkers, women are not

permitted to walk over the coals un-

less they are kalasis.

The only preparations made for

fire walking are spiritual ones.

Seven to ten days before the cere-

mony, a villager who hopes to be

chosen to walk the fire begins his

ritual preparations of purification.

He lives in seclusion in the village

temple, prays, eats one meal a day

of vegetables he has cooked him-

self, and maintains a vow of silence

except among his fellow fire walk-

ers and the kalasis. Usually there is

a chief fire walker who teaches nov-

ices how to perform the purifying

rituals that will enable them to step

on the glowing coals without being

burned. The candidates for fire

walking are permitted to leave the

temple compound only to visit the

shrine of the kalasi. where they

pray to be selected. On the night

before the ceremony, the candidates

fast and keep a vow of absolute si-

lence.

Ordinarily, all costs of the cere-

mony are paid for by the partici-

pants. These expenses include the

turmeric paste and oil they spread

on themselves after morning and

evening baths: the rice, lentils, and

vegetables that make up their

meals; new dhotis; the wood for the

scaffolds from which they hang or

the coals over which they walk; the

fan that is used to keep the coals

hot; the aromatic resin that is

sprinkled on the burning coals; the

dried coconuts they carry during

fire walking as a sacred offering to

the goddess; and their gifts to the
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In a final act of devotion

before crossing the coals.

fire walkers roll through

the village's dusty streets,

straining to keep their

chests off the ground.

deity. For an ordinary farm laborer

the cost is nearly a month's wages.

To insure that no adult male will be

denied the privilege of becoming a

fire walker, public funds are used to

help pay the expenses of those who
are too poor to pay their own.

After they have been secluded in

the village temple for seven days,

the fire-walking candidates, in a fi-

nal act of devotion to Kali, roll

through the village streets. Then the

kalasis, who have gone into trance,

are led in a procession to the village

temple, where they select those who
are to walk over the coals. The fire

walkers bathe and are further puri-

fied by contact with sacred objects,

then put on new dhotis and smear

their bodies—but not the soles of

their feet—with turmeric.

During these ceremonies, atten-

dants display sacred objects at each

house in the village or at public

shrines and prepare the sites for fire

walking and other feats. After the

selected participants have per-

formed their feats, the attendants

sacrifice animals. The kalasis drink

the fresh blood, which is considered

the food of the deity, then give ad-

vice and perform faith cures for

their followers, finally going out of

trance at the ceremony's end.

The physical ordeal ceremonies

illuminate several important aspects

of Indian village culture. First,

these ceremonies share a common
ritual symbolism with numerous
other Hindu ceremonies. The sym-

bols repeat, with endless variations,

the opposing themes of purity and

pollution, in which water and fire

are seen as basic purifying sub-

stances, while the blood of sacri-

ficed animals is associated with pol-

lution and death. Those who
slaughter the animals are the rit-

ually impure Untouchables of the

Washerman caste. Most Hindu cer-

emonies focus either on purity or

pollution, that is, on "good," or

auspicious, rituals that require the

participant to acquire a high degree

of ritual puritv. or on "bad," or in-

auspicious, rituals that require an

individual to eliminate pollution

from himself. A Hindu's ordinary

state is somewhere between these

two extremes.

Fire-walking ceremonies are un-

usual because they incorporate both

purity and pollution rituals in the

same ceremony. Although many vil-

lagers cannot explain the symbolic

significance of particular acts and

objects used in the rituals, they are

well aware of the basic symbols of

purity and pollution.

In fire-swinging ceremonies, the

fire is not an ordinary one; it has

been sanctified by a Brahman who,

in effect, creates a sacred altar and

a sacred space within which the rit-

ually purified participants perform

their feats. He also utters in-

cantations, inviting all the deities

and sacred spirits to witness the

event.

Within that sacred space, the

scaffolds are constructed so that the

fire swingers can be swung an aus-

picious seven times, first to the east

and then back to the west. Aus-

picious rituals are begun facing the

rising sun—the most sacred direc-

tion, associated with the absence of

sin—and conclude facing the west.

In contrast, inauspicious rituals are

begun with the participants facing

south, the least sacred direction,

which is associated with sin, death,

and the god of death.

The ceremonies are also closely

associated with immediate, rather

than long-term, religious needs.

Many Indian villagers expect an im-

mediate return for their prayers and

sacrifices, and if they do not receive

a satisfactory response, they may
abandon the deity they were wor-

shiping in favor of another. This is

not mere caprice—it is seen as a ne-

cessity. Orissan villagers are hard-

working, practical people, but thev

live in an envii'onment of consid-

erable uncertainty and scarcity.

Natural disasters—cyclones, floods,

droughts, and epidemics—hit on an

average of six out of every ten

years. Often arriving with surpris-

ing suddenness, these devastations

are invariably beyond the control of

the villagers, and thev turn for help

to their local mother goddesses. The
fire walkers often make their vows

during times of extreme personal

hardship.

Nevertheless, Orissan fire walk-

ing cannot be explained simplv as a

reaction to hardship. Many fire
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walkers have a commitment to their

deity that runs far deeper than

merely asking for help. In fact,

many fire walkers explained to me
that after completing their five-year

fire-walking vows, they had decided

to quit. But then the mother god-

dess came to them in a dream and

reprimanded them; to please her,

they returned to fire walking.

The ordeal ceremonies further

reveal the pervasive importance of

the caste hierarchy in the religious

life of Orissans. The driving force

of the fire-walking ceremony comes

from the low-caste, shamanistic ka-

lasis, who achieve religious status

and power through their own ef-

forts, and through whose bodies the

deities are said to come into contact

with ordinary people. The ceremo-

nies thev lead, however, are legiti-

mized for the entire village by high-

caste, hereditary Brahman priests

who sanctify the fire according to

the traditions that have been

handed down through their caste

group.

When the kalasis are in trance,

their ordinary social position is for-

gotten, and worshipers of all castes

pray before them, but when their

powers fail, their followers desert

them. Therefore, when the ten fire

walkers, including one of the ka-

lasis. al SLiiiilfr|Hir were l)urnc(l in

l')72. Ilic \lllagcrs were bewil-

dered, for iheir lailh in llii' kalasis

and in the power of the deity her-

scll'to protect them had been siiaken.

In the ninety years since it was

founded, the annual fire-walking

ceremony had become Sunderpur's

main religious event. In addition to

those who walked over the coals,

there were Brahman priests who

sanctified the sacred fire used to

light the coals, volunteers of many
castes who prepared the beds of

coals, men of the Washerman caste

who slaughtered the animals offered

in sacrifice, attendants from the Un-

touchable Bauri caste who carried

the sacred objects of the deity,

Bauri musicians and ritual dancers

who accompanied the kalasis in

their procession through the village.

Untouchable Sweepers who beat the

drums, and the chief fire walker, a

man of the Cultivator caste who
trained new volunteers and also

walked over the coals every year, as

his father and grandfather had done

before him. His grandfather had

founded the ceremony in Sunder-

pur.

For the past twenty yeais, the

fire-walking ceremonies in the vil-

lage had been conducted by the

same kalasis, a man and a woman of

the Untouchable Bauri caste. The

woman, who was quite old, was the

kalasi of the mother goddess Bana-

durga, while the man was the kalasi

of the mother goddess Chandi. Both

had walked over coals successfully

for many years.

The fire walkers were confident

that they would be successful. "As

long as we follow the ritual obser-

vances," explained one who was

completing his twentieth year of the

ritual, "we can walk the fire with-

out being burned."

The first indication of trouble oc-

curred ten days before the cere-

mony, when the Chandi kalasi be-

came involved in a quarrel with a

man known as gunia, or "the magi-

cian." The villagers fear the magi-

cian because they believe he has

malevolent powers. Tlie magician,

claiming that he was too busy to

perform the ritual vows, boasted

that he would walk over the coals

without remaining and praying in

the village temple for seven days.

The (Jhandi kalasi, speaking in

trance with the goddess's voice,

threatened that the magician would

be burned if he walked willioul pre-

paring.

Despite the kalasi's warnings, the

magician did not stay at the temple.

On fire-walking day, just moments
before the fire walkers were about

to step on the coals, the Chandi ka-

lasi astounded some two thousand

spectators by tapping the magician

with his cane, thus ordering him to

walk over the burning coals. Later,

the villagers said that the Chandi

kalasi must have been challenging

the magician's powers, expecting

him to be the only one who would

be burned.

The fire walkers, having already

completed their ritual ablutions,

waited nervously while the magi-

cian dipped his body briefly in the

village pond, put on a new dhoti,

and joined the other fire walkers.

The chief fire walker, who had su-

pervised the week-long ritual train-

ing of the fire walkers, appeared up-

set at the selection of the magician,

and his attitude may well have

caused his followers to panic. While

the magician walked the twenty-

yard length over the coals without

being harmed, most of the fire

walkers suffered severe burns.

The spectators should have real-

ized that something was wrong

when the fire walkers, carrying in-

fants or offerings of coconuts,

abruptly stopped after having run

back and forth only four times in-

stead of the required seven. But the

crowd, excited by other events, paid

no attention. Women were intent

on gathering souvenirs of sacred hot

coals, which they cooled in pits of

sacred sweet water at the end of

each fire lane, then tucked into

their saris. The men and children

were shoving to find a good place to

witness the animal sacrifices, which

were to be held in a small clearing

between the village temple and the

fire-walking area.

The villagers believe that on fire-

walking day the goddess Kali must

consume the blood of freshly sacri-

ficed animals. Representing the

goddess, the kalasis customarily

drink the blood of decapitated goats

from the shards of pots that have

been broken to insure that they
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cannot be used twice. Tliev drink

the blood of chickens directly from

their severed necks. But no goats

had been supplied, which added to

the demoralization of the crowd and

the humiliation of the kalasis. The
Washermen refused to pour chicken

blood into the broken pot that was

reserved for goats. To save the cere-

mony, a prominent Brahman or-

dered the kalasis to fill the goat pot

with chicken blood. While clearly

upset by the break in tradition, the

kalasis obeyed the Brahman's or-

ders, but as they drank, the irri-

tated spectators shouted to them to

throw away the pots and drink

directly from the severed necks of

the chickens. "There's no need for

those pots, the deity won't get

enough blood that way and won't

be satisfied." The kalasis pushed

aside the pots and drank deeply

from the severed necks of the flut-

tering chickens.

It was only at the conclusion of

the sacrifices, when the fire walkers

emerged from the temple where

they had gone to offer their gifts to

the deity, that the crowd realized

the fire walkers had been burned.

The kalasis stood near a tree ready

to dispense favors, advice, and

cures to their followers. When the

fire walkers pointed at their feet,

the Chandi kalasi told one of them,

"Do you know whv blisters are

forming on your feet? Because your

wife ate fish when she wasn't sup-

posed to." To another he said,

"You were burned because your

wife arranged your ceremonial ob-

jects when she was impure." The
chief fire walker replied by pointing

at the Chandi kalasi's feet, which

were also blistered. The spectators

dispersed, bewildered and fright-

ened.

It is not unknown for an occa-

sional fire walker to be burned;

when it happens, it is assumed that

he has broken some ritual prohibi-

tion. But when two-thirds of the fire

walkers, including a kalasi, were

burned, the fire walkers were un-

willing to place the blame on them-

selves.

On the following day village

leaders and devotees assembled at

the shrines of the kalasis and de-

manded an explanation for the de-

bacle. Although both kalasis went

into trance, neither gave satis-

factory accounts. The Banadurga

kalasi, a fragile, silvery haired old

woman, was hard of hearing and

probably never heard the question.

The Chandi kalasi, except for utter-

ing the characteristic high-pitched

staccato shrieks he makes while in

trance, also gave no reply. He sim-

ply rocked silently back and forth

on his heels, and his exasperated

followers accused him of being a

fraud.

Again the chief fire walker de-

manded to know why he had been

burned. Tliis time the Chandi kalasi

told him that he had broken a ritual

prohibition, but because the magi-

cian had broken many rules and

had been unharmed, the chief fire

walker refused to accept this ex-

planation. Grabbing a sacred cane

of the goddess, he threatened to

beat the Chandi kalasi and put an

end to the ceremony that his grand-

father had founded. The kalasi told

the chief fire walker to beat the

goddess and to stop the ceremony,

for the goddess did not caie what

her followers did.

While the chief fire walker stood

with the raised cane, the kalasi

called the magician's son to him
and told him that his father was re-

sponsible for what had happened.

The magician's son called him a

fake, grabbed two of the sacred

canes, and struck the two kalasis

several times. Then he turned to the

stunned crowd and shouted that if

these deities were genuine, they

should strike him down at that mo-

ment. When nothing happened, he

walked triumphantly away.

The followers of the kalasis were

furious, not oiily at the youth but

also at the kalasis for allowing

themselves to be humiliated. When
the Chandi kalasi came out of

trance and fell into the arms of one

of his devotees, his followers ad-

monished him never to become a

kalasi again. But the angry devotees

of the Banadurga kalasi refused to

help her come out of trance. They

simply told her to go home, then

threatened to dig up the shrines and

smash the images of the deities.

The disgruntled followers waited

three days for the magician's son to

be punished bv the deitv. When he

went unharmed, they held a trial.

presided over by leaders from the

surrounding villages. As everyone

expected, the magician and his son

were found guilty and fined a sub-

stantial sum to deter them from dis-

rupting future ceremonies. A few

judges believed that there was no

way to prove whether the magician

had used magic to disrupt the cere-

mony. Furthermore, they believed

that levying a fine would not pre-

vent him from using magic in the

future. But they agreed to fine him

in order to deter his son from as-

saulting people and desecrating sa-

cred shrines.

Although most villagers consid-

ered the decision a fair one, they

knew that the crucial issue re-

mained unsettled. How could the

deities and their kalasis be de-

pended on to protect their followers

when they were unable to protect

themselves? Despite his having

been fined, the magician was clearly

the victor in this round of his power

struggle with the Chandi kalasi.

How could Sunderpur's fire-walk-

ing ceremony continue in light of

the deity's humiliation and the loss

of her followers' faith? There were,

of course, other goddesses and ka-

lasis to whom the villagers could

turn, but thev were reluctant to

abandon the Chandi and Banadurga

kalasis on whom they had depended

for most of their lives. They waited

uneasily to see if the kalasis could

vindicate themselves.

The Chandi kalasi appeared no

more certain of the future of the

ceremony than his followers. Like

his devotees, he threatened to beat

the deity for what she had done to

him. He told me that he disliked

the goddess because she never

helped him. She only helped others,

he said, while he remained poor and

ill. When I left India three months

later, the Chandi kalasi was still

waiting for some sign that he and

Although he defied the

kalasi and did not follow

the prescribed rituals, the

magician ivalked the

coals without mishap.
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Folloivers believe that a

kalasi in trance, right,

represents the mother

goddess. Because the deity

must consume fresh blood

on fire-walking day, the

kalasi, far right, drinks

from a decapitated chicken.

his goddess had been vindicated.

What caused the fire walkers'

failure? I believe that, subjected to

two severe psychological shocks

just as they were keyed up to begin

their ordeal, they totally lost self-

control. The delayed start of the

fire-walking ceremony and the se-

lection of the magician, despite his

lack of ritual preparation, jolted

them. Once the failure occurred,

however, the burned fire walkers

refused to accept the responsibility

for what had happened. Instead,

they blamed the kalasis for failing

to protect them and the magician

for disrupting their ceremony.

It is not surprising that the vil-

lagers concurred with the Chandi

kalasi in accusing the magician. Vil-

lagers look upon magicians with

fear and loathing, for they believe

that magicians deliberately cause

evil spirits to enter the bodies of

young women, making them hys-

terical. Magicians, however, are

needed to cure the very victims

they are believed to afflict. There-

fore, although he is distrusted, the

magician must be placated. A pow-

erful magician thus controls his

neighbors through fear; at the same
time he earns substantial fees for

curing them.

Occasionally, magicians are said

to be so powerful they can cause a

local deity to come under their con-

trol, after which the deity's powers

are used solely for the magician's

malevolent purposes. The villagers

of Sundei-pur believed that their

magician was attempting to gain

control over their local deities. Un-
derstandably, the two kalasis felt

threatened, as did the chief fire

walker, for their prestige rested on

their success in the fire-walking cer-

emony. Other villagers were shaken

because the deities in whom they

believed and on whom they were

dependent were about to be taken

from them. In ordinary circum-

stances, the villagers, fearing dras-

tic retaliation, would not oppose the

magician. But the threatened loss of

their deities was more then they

could tolerate, and they acted

quickly to prevent it.

The failure of the ceremony also

highlights the lonely, unpredictable

life of an Indian kalasi. Unlike a

Brahman priest, the kalasi does not

inherit his religious position; he ac-

quires it through his own abilities

and he loses it through his own fail-

ures. If he fails to cure the ill, he is

insulted and sometimes beaten by

his irate followers, who may dese-

crate his shrine or smash the image

of his goddess.

In view of the harsh conditions

and uncertainties the Orissan villag-

ers face daily, it is entirely under-

standable that they may abandon a

goddess for one who is more pow-

erful and can meet their immediate

needs more successfully.
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Tents and Ta^ctlcs
of Caterpillar's
A colony of western tent caterpillars has leaders and followers,

a snug home, and a bag of survival tricks

Text and photographs by Williaixi G. Wellington

The sudden change in behavior

of the hundred caterpillars was as

unexpected as it was dramatic.

Within seconds, the placidly brows-

ing colony of western tent caterpil-

lars stopped eating the leaves of a

red alder tree, turned almost in uni-

son, and rushed back to their tent

at the base of the branch. In less

than a minute, the members of the

colonv had disappeared inside the

silken shelter. We were left stand-

ing beside the tree, wondering what

had caused the miniature stampede.

And truly it had been a stam-

pede, compared with the sedate,

nose-to-tail processions that had be-

come so familiar during the weeks

we had been recording the behav-

ioral patterns of this colony. Tent

caterpillars that have finished eat-

ing normally return to their tent at

a leisurely pace. Once there, they

mill about on its surface for a few

moments before settling in a closely

packed cluster to bask and digest

their meal. So the suddenly inter-

rupted feeding, the headlong rush,

and the dramatic disappecirance

caught our attention.

We had been watching this col-

ony since the eggs hatched in early

April because we wanted to know if

weather changes might affect cater-

pillar behavior and development—

perhaps even survival. We had

decked the leaves, the twigs, and

the tent itself with a tangle of sen-

sors, which continuously reported

temperatures and moisture levels

where the insects lived. The colony

was in an exposed location, so our

first reaction to the unusual be-

havior was to look at the micro-

climatic recorder.

The sensors, much more respon-

sive than ordinary thermometers,

register minute changes almost im-

mediately. Their recent traces, how-

ever, showed no unusual feature

nor did they deviate as we watched

them for a few moments longer. We
were ready to conclude that, despite

the insects' uncommon behavior,

nothing extraordinary had been hap-

pening to the microclimate in which

they lived. Some of us were even be-

ginning to suspect that we had read

too much into that behavior, when
my assistant pointed to the recorder.

All the traces for surface tempera-

ture—leaves, bark, and silk—had

suddenly begun to drop sharply! A
moment later, the air temperature

also began to fall, and in less than

half an hour there was no doubt that

a cold front was overhead.

While rain and wind lashed the

area, the caterpillars remained

snugly in their tent, impervious to

raindrops and wind. They did not

reappear until intermittent sunshine

again warmed their tent. But we
continued to wonder what early

warning system had induced the

group response so far in advance of

the changes our meteorological sen-

sors measured.

Temperature measurements had

already shown that the tent often

became a sort of a greenhouse, col-

lecting heat in sunny periods and

slowing its loss during cloudy inter-

vals. It provided a warmer and

Shortly after hatching, left,

a whole colony of quarter-

inch-long western tent

caterpillars feeds on a

single leaf of a red alder

tree. Their silk shelter has

begun to form. At first,

the larvae feed mainly on the

epidermal layer, but two

days later, right, they have

begun to turn the leaves

into skeletons. The long

shape of the tent indicates

this is an active colony,

which probably will build

several tents in its lifetime.
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more even environment than the

uncertain spring weather outside its

walls. So there was no doubt as to

why the caterpillars had sought

their shelter. The question we could

not answer was: how had they de-

tected the impending change?

•The silken shelter the colony

sought is a remarkably versatile

support system if .one must live on a

tree branch in coastal British Co-

lumbia in April. Although spring

weather everywhere is variable,

there is ample support for the belief

of Canada's West Coast residents

that their springs are, in the best

Orwellian tradition, more variable

than others! So the western tent cat-

erpillar needs every adaptational

aid it can cull from its evolutionary

storehouse to survive in such a hos-

tile environment.

At first glance, the very young

larvae seem poorly suited to their

harsh surroundings. To move about

to seek food, they must have an am-

bient temperature above 60 F. But

the spring air is often below 60 F.

Also, the larvae soon perish in very

moist or very dry air, and according

to local residents, there are only

two kinds of Aprils on the West

Coast: too dry or too wet.

The conflict between the tent cat-

erpillar's delicate constitution and

the harsh weather ordinarily would

guarantee extinction, but the silk

tent is a remarkably effective shel-

ter against climatic extremes. When
the outside air is too dry, the silk

walls act as a vapor barrier, slowing

the passage of moisture outward

and thus reducing the risk of desic-

cation. When there is rain, the im-

pervious walls shed water and pre-

vent flooding within the shelter.

But the tent's prime advantage is

the "greenhouse" function. Be-

cause the shelter collects and re-

tains heat, the tiny larvae can con-

tinue to feed on enclosed leaves
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Tent caterpillars of an active

colony, above, bask on their

elongated tent while digesting

their meal. When active

individuals at the edge of the

group stir, the members will

disperse and resume feeding.

Active caterpillars may feed as

far as 20 feet from their tent.

An inactive colony, left, has a

compact tent. Because these

larvae feed less frequently, the

colony develops more slowly

than an active one.
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\\\u-\\ passing clouds intfrnipl ihc

sun s waniilh. In vcars when siiniu

wrathrr prcdoininalfs. the souiii;

lai\al (Icxt'lop unhiniieroil. Iar\ae

sur\i\al is iiigii. and tlu" nunibcr ol

caU'ipiilars is likely to increase. In

rontrast. cloudv springs with pro-

Idiigeil wel periods are harmful and

many colonies are decimated.

As tiie lai'vae grow, they spend

more time traveling out from the

tent to eat. Thev usually have sev-

eral feeding periods each day, inter-

spersed with rest periods during

which the caterpillars return to

cluster on the tent's surface.

Once again, silk sheets have an

advantage. Although cold-blooded

animals can make brief foravs into

cool, leafv shade to obtain food, they

have difficultv digesting their food

in cool places. Because metabolic

processes accelerate at higher tem-

peratures, digesting a meal while

basking on the warm tent surface is

a quick method of transforming

lunch into body growth.

Curiouslv, the tent, which con-

tributes so much to growth and sur-

vival, is in one sense a mere by-

product of that basking habit. The
young caterpillars continously trail

silk from their mouths as they move
about the tree. On the branches, the

silk threads form highways that lead

to different feed ng places. At the

basking site, a pad of silk is pro-

duced during the restless milling

that precedes and follows basking.

That pad forms the foundation of

the tent. The milling accompanying

each subsequent rest period adds

successive layers, so the tent grows

in size and complexity day by day.

As the tent extends over nearby

twigs, its lavers begin to form a

series of interconnected com-
partments. Within those com-
partments, a change in behavior

takes place after the caterpillars

complete their third molt, usualh

Migrating tent caterpillars

tend to climb up and
travel along train rails,

impeding the progress of
engines on upgrade slopes.

ill I he fourth week after the\ hatch.

Every insect, at certain stages in

ils life, displays innate responses to

unfavorable circumstances, which

help it survive the stresses of poten-

tially lethal extremes. To humans
an insect's responses may seem a

bit roundabout, but from the in-

sects point of view they generally

work very well. For example, de-

foliators that feed on sunlit leaves

may be exposed to dangerous solar

heating. As it becomes hot, the in-

sect may not be able to locate a

temperature gradient that it could

follow to a cooler place on the leaf.

While a route of lower temperatures

may not be apparent to the insect,

there is nearly always a gradient in

light intensity that can serve

equally well. So an overheated in-

sect can reach a cooler place by

moving quickly to the darkest spot

it perceives. It returns to a brighter

area when it gets cooler.

That is how the young larvae of

the western tent caterpillar behave.

When they are too hot, they move
to the shade; when they are cool

they move into the light. When they

are small, such changes may involve

nothing more than crawling from

the top to the bottom of a leaf. As
they grow larger, they may have to

move along a branch.

Until they pass their third molt,

the caterpillars respond negatively

to light when overheated. After that

molt, an overheated caterpillar re-

sponds positively to light and moves
to the brightest spot. When it

reaches the brightest place, it lifts

the forepart of its body until its

head is pointed directly at the sun,

and maintains that posture until

ambient temperatures fall below the

level that produced the response.

Tliis reversal in behavior coin-

cides with a seasonal increase in so-

lar heating that can raise the tem-

perature drastically inside the tent.

During the hotter days in May, the

older larvae customarily spend the

middav period inside the tent, mov-

ing from compartment to com-

partment as each chamber over-

heats. WTiile the sun is highest and

most intense, they are not exposed

to the dry heat outside.

The last compartment often does

not become too hot until after mid-

dav. By then, although the air tem-

perature may still be rising, the

sun's heat has already begun to de-

crease. Consequently, when the cat-

erpillars finally respond to over-

heating by emerging from the tent

into the brighter light, the condi-

tions they encounter outside have

already improved. They further re-

duce the heat load on their bodies

by their stance, which exposes the

least amount of body surface to the

sun's rays.

The changed response to light

thus enables the western tent cater-

pillar to take advantage of the tent,

despite the disadvantage arising

from the more intense solar heating

that occurs later in the season. In-

terestingly, another, unrelated tent

dweller, the fall webworm, also dis-

plays this change in response

among its older larvae, whereas the

closely related forest tent caterpil-

lar, which does not constnrct a tent,

does not change with age. Both

young and old larvae of the forest

tent caterpillar respond to over-

heating by moving into the shade.

Another kind of response to light

becomes important when the matur-

ing western tent caterpillars leave

the colony and scatter to feed as

isolated individuals. About two

days before they are ready to spin

cocoons, these isolated larvae dras-

tically change their behavior. For

the first time since hatching, they

stop eating and become extremely

restless, crawling long distances

over the ground in what is called

"prepupational travel." (That is the

state in which they may be found

crossing roads or climbing the walls

of houses.)

Like the honeybees studied first

by Karl von Frisch, the traveling

caterpillars navigate by referring to

the pattern of plane-polarized light

from the sky overhead. Tlieir de-

pendence on polarized light can be

demonstrated easily. If you cover

them with a polarizer and rotate the

polarizer, the larvae will correct

their direction of travel accord-

ingly.

Every species of tent caterpillar

exhibits this response. Its rigid de-

pendence on the sky's light pattern

has led to the forest tent catei-pil-

lar's colorful reputation as a train

stopper. Whenever large infesta-

tions occur in aspen forests, mil-
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lions of caterpillars may descend

from the trees in a few days and be-

gin their prepupational travel. If the

caterpillars reach a railroad track,

they climb onto the steel rails, but

rarely climb down again. Thus the

growing throng atop the rail is

channeled along the track. A train

encountering the horde on even the

slightest grade cannot maintain

traction on the slippery rails.

Train crews have mounted
brushes and sanders ahead of the

engine with no success. Railroads

might better prevent the caterpillars

from reaching the rails by ex-

ploiting their known behavior. On
slopes, a dummy rail on either side

of the tracks would collect and re-

tain all the inept climbers, thus pre-

venting them from reaching the

functional rails.

With a range of marvelous strate-

gies involving behavioral changes in

response to heat and light, families

of western tent caterpillars survive

the fluctuating, often harsh weather

of West Coast Canada. But an even

more fascinating type of individual

behavior is \ital for the survival of

the species. Each caterpillar, when

it is born, tends to fall into

a behavioral spectrum consisting

mainly of two classes of larvae:

dependent and independent. .The

differences between these two

classes become apparent from the

first day that the eggs hatch into

a squirming, greenish brown mass

of tiny larvae.

Many of the tiny caterpillars can-

not leave their hatching place with-

out a silk trail to guide them. But

some do not need an existing trail.

They can create one, and in doing
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The activity rating of the larvae

that start the clustering process is

unimportant. Any motionless indi-

vidual can be an anchor point. But

the activity level of those on the pe-

rimeter crucially affects the dura-

tion of clustering. If those larvae

are very active types, thev quickly

become restless as their hunger in-

creases and their exposed sides dry,

so cluslers to which they belong

break up according to their faster

digestive rate, not the slower rates

of less active members. In contrast,

if the perimeter includes only less

sensitive, sluggish individuals, the

duration of clustering is greatly pro-

longed. Only near starvation is

likely to rouse the worst sluggards

and then, only briefly.

In a colony with many more slug-

gish than active members, the odds

are against active individuals often

being on the edge of the cluster.

The sluggish colony therefore

spends much more time clustering

than feeding, so the growth of its

members soon begins to lag behind

the growth of members of an active

colony. On the perimeter of a pre-

dominantly active colony there are

always some agile larvae that can

quickly break up the cluster; there-

fore, the members of an active col-

ony eat often and develop rapidly.

In both types of colonies, active

individuals trapped in the midst of

a cluster cannot rouse themselves or

their fellows. Their interlocked

bristles and the proximity of other

comatose forms seem to immobilize

them, regardless of their hunger.

Possibly the higher level of respired

carbon dioxide within the cluster is

also a factor; the gas quickly stu-

pefies most insects.

The different types of colonies

produce different tents. The larvae

of active colonies move restlessly up
and down a tree branch before they

cluster, so their tents become long

and narrow. Less active colonies

mill about in a more confined

space, so their tents are compact;

often, they are nearly square or py-

ramidal.

Very active colonies build and

abandon several tents in rapid suc-

cession, while inactive colonies en-

large the original one. Infectious

disease is slight among active colo-

nies because contaminated tents

and diseased cadavers arc aban-

doned quickly. Inactive colonies are

more likely to become diseased be-

cause the living continually encoun-

ter the dead.

Since an active colony moves its

tent site from branch to branch, its

members constantly have access to

fresh, undamaged leaves. The in-

active colony is soon eating already

damaged foliage, so its food is less

nutritious. The larvae of the most

sluggish colonies never venture

more than a few inches from their

tent, even after destroying every

leaf in the vicinity, and may staj-ve

only inches away from foliage just

beyond their limited reach.

The level of colony activity influ-

ences the fate of each individual

caterpillar. Each individual's level

of activity depends, in turn, initially

on the order in which it developed

within its mother's ovaries. The

first eggs obtain more of the mater-

nal food reserves than the last, so

the first few embryos are the most

vigorous. When an egg mass
hatches, the most active larvae

emerge from the first-laid eggs; less

active individuals emerge from eggs

deposited later; and the most slug-

gish, the moribund, and those too

weak lo pierce their own eggshells

are found among the last eggs de-

posited.

The gradient in vigor and activ-

ity that the female imposes on her

progeny is not affected by her own
activity rating. Active and inactive

females alike produce their best

eggs first and the worst last. But if

the range of vigor they impose is

constant, the proportions of the dif-

ferent kinds of progeny they pro-

duce are not. An active female,

which has fed well as a larva, enters

her pupal stage with much greater

food reserves than her inactive sis-

ters. Thus she can produce a greater

number of active progeny before

she begins to produce less active

ones. And differences in the propor-

tions of the various types of pro-

geny are, as we have seen, the basis

for the different kinds of colonies.

As female vigor is also expressed

in flight, the moths that produce the

most active colonies also are the

ones that fly farthest to deliver

them. Less vigorous moths lay their

eggs closer to their own birthplace.

Thus the differences in activity gov-

ern the placement of each new gen-

eration, as well as its growth and

survival.

Spreading the risk by keeping

some progeny near the parents'

birthplace while scattering others

farther afield is a very ancient form

of insurance against sudden ex-

tinction. Nowadays we call it "dif-

ferential dispersal," but the version

practiced by the western tent cater-

pillar is only one of many devel-

oped by plants and animals evolv-

ing in harsh environments.

When any one of these biological

strategics is examined closely, some

of its strengths ma^ also prove to be

weaknesses. For the western tent

caterpillar, the production of short-

range fliers can get out of hand in

an isolated population. If too many
active moths of each generation

leave, the activity of the remaining

residents drops sharply in a few

generations. Ultimately, colonies

become too sluggish to survive, and

the local population coUapses.

Despite such local difficulties,

the method has kept the species ex-

tant in the rugged terrain of coastal

British Columbia. And that is no

mean feat in a fantastic mosaic of

hill and valley chmates, many of

them unfavorable, and all of them

unpredictable. We humans should

not be too quick to impose our stan-

dards on the caterpillars' solution to

their environmental problem, for

what may seem like a high price to

us may, in fact, be a small one to

them, especially in relation to the

fringe benefits they derive from dif-

ferential activity.

Wlien a colony is properly bal-

anced, the active members lead the

group to new forage, and they also

increase the frequency of the feed-

ing periods by keeping the rest peri-

ods brief. The less active individ-

uals not only improve the quality of

the tent bv weaving a closer mesh

than their more restless fellows," but

their greater numbers absorb some

of the onslaughts by predators or

parasites, thus saving the more vig-

orous few. The system therefore is

basically sound for the population

at large. And it has provided us

with a fascinating example of the

impact of individual behavior on

group survival. Q
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Nothing's
sacrea!

How's thatforan editorial policy?

A magazine with that two-word

editorial policy has two terrific

advantages.

First, it enables the magazine to

attract the best reporters and writers

there are.

And second, it enables those

writers to write the most outrageously

brilliant stuff they've ever written.

Which is exactly what's

happening at NEW TIMES, the brand

new news magazine that is published

every other week, and is, we can assure

you, like nothing you've ever read.

In NEW TIMES you'll be reading

the best group of writers ever gathered

in one magazine at one time.

Jimmy Breslin, Joe McGinniss,

Mike Royko, Sara Davidson, Larry L.

King, Studs Terkel, Nicholas von

Hoffman, Murray Kempton, Pete Hamill,

Dick Schaap, J. Anthony Lukas, Jack

Newfield, Joan Barthel, F. Reid Buckley,

Marshall Frady, Brock Brower, Nora
Sayre, Thomas Thompson.

NEW TIMES won't cover the news
in the traditional way, we won't

summarize it or review it. Our writers will

dig up new news. And present it to you
in words that jump off the page, words
that are unexpected, revealing, full of

insight. And irreverent.

We told our writers to turn out the

kind of magazine they've always said

they'd love to write for. We told them no
individual, no institution, no idea was
sacred. And not to worry about who or

what they might offend.

So they're not worrying. With the

result that a NEW TIMES look at

Watergate might ask the question, "If

Richard Nixon is kicked out of office, will

he be eligible to collect unemployment
insurance?" And when NEW TIMES
takes an inside look at John Connally,

we tell you "Connally didn't smoke but

he carried a cigarette lighter. He'd offer

a light only to somebody who was very,

very rich."

In short, NEW TIMES won't bore

you. We'll avoid the obvious and focus

on the stories and viewpoints you don't

expect, the ones conventional

magazines never think of.

We'll cover whatever we know will

interest you— politics, sports,

consumerism, business, crime and the

mob, labor, personalities, show
business, art, architecture, science,

medicine, daily living. There will be

special newsletters that, in themselves,

will be worth the price of admission.

There will be articles dealing with issues

of epic significance and pieces that stay

light, because we're going to entertain

you as wejl as inform you.

It's all just starting and we'd like

to enroll you as a Charter Subscriber

right now, with a very tempting offer.

NEW TIMES on the newsstand will

cost 60C; an issue, $1 5.60 a year 26

issues. The regular subscription price

will be $1 2 a year. With this offer you get

it for half the regular subscription price-

just $6 a year. A 50% saving.

So fill in the coupon and mail it to

us right away. And we'll start sending

you the first new news magazine to

come along in 40 years. Right away.

NEWTIMES
The news magazine that's going to make news.

SPECIAL INTRODUCTORY CHARTER OFFER.
SAVE $6.

Yes. I want to be a Charter Subscriber to NEW TIMES, Start my subscrption and send me 26 issues for only $6-haif the

regular subscription price ot $1 2. I understand that, as a Charter Subscriber, I will receive the lowest possible pnces on re-

newals and gitt subscriptions and that I may cancil at any time, tor any reason, and receive a full refund on any unmailed

issues

Payment enclosed Bill me later



MERCURY
PERIHELION

JANUARY 15

The yellow line represents the pathway of

Kohoutek as the comet rounds the sJn and' heads .

back into outer -space. The plane of its orbit

intersects that of earth at an angle of about 14
degrees. 'On December 28, Kohoutek was at

perihelion, closest to the sun. On January 15, it will

be closest to the earth, about 75 million miles

away. A comet grows as it nears the'sun and
shrinks as it nioves awa> again. The tail, which

consists of glowing gas and dust, always points-

away"from the sun. Perhaps the most spectacular :

comet of the century, Kohoutek has a tail 50
.million to 100 million miles long.



SUy Ropoi'ter by Keniieth L. Franklin

A Visitor from Outei^ Space
The last men to see Comet Kohoutek may have

li\ed about 5 million years ago in Olduvai Gorge in

the part of Afriea that is now Tanzania. Since then a

lot has happened to man, and the comet has been on

an extended vovage through space—a trip that has

taken it over 5 million miUion miles from the sun.

Our usual impression of a comet is of something

luirtling through the skies, and we are somewhat sur-

prised not to see such action as we watch through tele-

scopes and binoculars or just stand and stare. Ac-

tually, comets do move rapidly, but thev are usually so

far from us that we cannot discern their motion with-

out instruments. Comet Kohoutek was traveling about

100,000 miles per hour in early December, 1973, and

speeded up to 250,000 miles per hour on December

28, when it came within 13 million miles of the sun.

Just as a roller coaster car moves most rapidly at the

bottom of a steep loop, so a comet travels fastest when
it comes closest to the sun. This high energy of motion

allows the car to coast "uphilF and make it over the

next rise, and it permits a comet to move away from

the sun to complete its orbit.

Tlie top of the rise for Comet Kohoutek was 56,000

astronomical units away from the sun (1 AU =93 mil-

lion miles, the distance from the earth to the sun). At

that distance all is cold and bleak. The temperature of

the solid chunk we call the nucleus of a comet was

nearly absolute zero. Perhaps a few thousand of Ko-

houtek's periods ago, this lump and hundreds of bil-

lions of others were formed in the outer reaches of

what is now the solar system from a huge cloud of gas

and dust. After a few billion years, the inner parts of

this cloud condensed into the sun, and the planets also

appeared. Untold numbers of comets were probably

formed in this deep freeze of space: untold numbers,

made of the frozen gases and dust grains of the primor-

dial cloud, have already paid visits to the sun's neigh-

borhood; untold numbers have run their course and

vanished without trace; and untold numbers remain.

At the top of its rise, when Comet Kohoutek is far-

thest from the sun, it moves only about a half mile an

hour. It therefore spends most of its existence in far

distant space where it was born. But minute changes

in the local gravitational field, due to changes in the

positions of nearby stars and even of the spiral arms of

our galaxy, can cause minute changes in the motion of

such a comet. These may keep a comet in outer space

forever, or divert it to the invisible outer reaches of

our planetary system. Probably no such disturbances

will break the sun's dominant hold on Kohoutek, so

this comet and its cloud are still the sun's property.

Since Kohoutek moves very slowly when far from

the sun, it remains in nearly the same place for thou-

sands of years. In the same time span, all the planets

make their own journeys around the sun many times

over. The comet responds to this blur of planetary mo-

tion as if the masses of all the planets were lumped

with the mass of the sun. As the comet begins its visit

to the sun, it picks up speed ever so slowly. The first

planet it "sees" or responds to gravitationally is Jupi-

ter, the largest planet in our solar system. Jupiter has a

period of about twelve years and contains more matter

than all the other planets combined. In order to be se-

riously affected by Jupiter, and next by Saturn, the

comet must be pulled to a new path at the end of a few

years, never to return to the one that it followed on its

distant approach. By the time it is a few hundred as-

tronomical units from the sun (Pluto's average dis-

tance is 39 AU), it is necessary, in predicting the

comet's path, to rely on computers to take into ac-

count the perturbing effects of all the outer planets.

Eleven months before perihelion passage, the point

of nearest approach to the sun. Comet Kohoutek was as

far away from the sun as Jupiter (5 AU). Then all the

planets had to be reckoned with, as their rates of motion

seemed to slow down, relative to the acceleration of

the comet. On January 28, 1973, Comet Kohoutek

was photographed by Lubos Kohoutek, a Czech-born

astronomer working at the Hamburg Observatory in

West Germany, but it was not discovered by him until

he examined another photograph taken on March 7.

Astronomers who calculate orbits could not then tell

the difference between the comet's path and a parab-

ola. Although many observations were made up to

early May, when the sun moved into our hue of sight

to the comet, no accurate deviation from a parabola

could be sensed until late September and October,

when new observations were obtained. Now accuracy

is sufficient to calculate all that has happened and will

happen to Comet Kohoutek until it reacts again to

nearby stars.

Since the planets can no longer be considered as

having their masses lumped with that of the sun, the

gravitational attraction toward this hub of the solar

system is lessened. The diminished mass at the hub al-

lows the comet to follow a path that is not as tightly

curved as the one it followed when it was far away

from the planets. When Comet Kohoutek rounds the

sun it will actually be on a path known as a hyperbola,

whose shape, like that of a parabola, is open at the far

end. If the comet cannot close back onto itself, as in

an ellipse or circle, it will not be able to come home
again. Several comets have been known to leave on

such a path. They were then lost to the sun and dis-

appeared into interstellar space.

When Comet Kohoutek leaves the vicinity of the

sun, its future orbit will be smaller in every respect

than the one it had on arrival. As it gets farther from

the inner solar system, it will again "see" the planets

lumped one by one into the sun and the effective cen-

tral force on it will increase. This gravitational pull

will tighten the comet's curved path into a very elon-

gated ellipse. Its period will be about 90,000 years

and it will go only 3,600 astronomical units into the

cold void.

Kohoutek 's encounter with the planets on this visit

robbed it of the energy it needed to climb its old big

rise. Next time around, the comet might pass so close

to Jupiter that it will he captured by the planets and

become a short-period comet. Q



Celestial Events
by Tlioiiias D. Nicholson

Sun and Moon With the sun's motion northward in the sky

again, the lengthening of the days becomes more obvious during the pe-

riod from mid-January to mid-February. Most apparent is the later oc-

currence of sunset and, for those who rise early enough, the earlier sun-

rise. We will have dark, moonless skies after sundown in January until

the early crescent moon becomes visible about the 26th. But moonlight

will increase nightly thereafter until the high, bright full moon of Feb-

ruary 6. Phases occur as follows: last-quarter, January 15; new moon,

January 23; first-quarter, January 31; full moon, February 6; and last-

quarter again on February 13.

Sta.i*s and Planots In late January and early February, the

brightest of the winter stars are in their best positions during the early

hours of the evening, well up in the sky, moving slowly toward and past

the meridian, where they are highest. Orion, with its seven bright stars,

is about midway up the sky in the south a few hours after dark, and

very easy to recognize in its upright position. Nearby, and easy to relate

to the great figure of Orion, are the other brilliant winter stars, in-

cluding Capella, Castor and Pollux, Procyon, and Sirius. Sirius is low

in the southeast after sundown and, except for the moon, will be the

brightest object we will see at night during this period.

Earlier in the winter, Venus, Jupiter, and Mars outshone Sirius in our

evening sky, but Venus and Jupiter are too close to the sun in mid-Janu-

ary, and both become morning stars soon after. Mars, moving rapidly

away from earth now, is fading fast in brightness, although it remains in

the evening sky, appearing high in the south at dusk and setting about

midnight. Saturn, too, is an evening star, becoming visible in the east

after sundown and remaining in the sky until a few hours before sun-

rise. Mercury, also an evening star, may be seen about an hour after

sundown, low in the west, for about a week before and alter February 9.

Coniot IvOlioii te»k Still an evening object by mid-January,

the comet has been low in the southwest after sundown since passing

the sun on December 28. The comet's motion is bringing it into greater

prominence as an evening object with each passing night, but is also

taking it farther from sun and earth, dimming its brightness as a result.

You may expect to find the comet higher and remaining above the hori-

zon for longer periods each night, but it will be fading substantially by

the end of January and will probably require optical assistance to find

thereafter.

January 2.3: Venus is in inferior conjunction with the sun (passing

between sun and earth) and enters the morning sky.

January 24: Jupiter, although very low in the southwest, may be seen

near the crescent moon this evening if skies are exceptionally clear.

January 31: Mars is to the right and below the moon at dusk this eve-

ning.

Februarv 3: Saturn is just above the moon in the eastern sky early

this evening.

February 5: The moon is at perigee, nearest earth.

February 9: Mercury is at its greatest distance east (left) of the sun.

This leaves the planet well placed for viewing about an hour past sun-

down, low in the west, for about a week before and after this date.

February 12: Venus, having passed between sun and earth, is now
visible low in the southeast in the early dawn, rising just before the sun.

February 13: Jupiter is in conjunction with the sun and enters the

morning sky.

February 15: Mercury begins its retrograde motion.

* Hold the Star Map so the compass direction you face is at the bottom, then match

the stars in the lower half with those in the sky near the horizon. The map is for 10:15

P.M. on January 15; 9:15 p.m. on January 31; and 8:15 p.m. on February 15; but can be

used for about an hour before and after these times. (Adjust for daylight time.)
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Fish Are What They Eat
The bodies and mouths

offishes in a northern

lake are carefully adapted

to the available food

Lake Opinicon, six miles long

and one mile wide, is one of the

thousands of small lakes that grace

Ontario's landscape. Queen's Uni-

versity, with which I have been as-

sociated for 13 years, maintains a

field station on this delightful,

clccirwater lake, and this is how I,

and successive groups of students,

came to develop a series of long-

term studies on the feeding, growth,

and reproductive ecology of its

eighteen species of fish. During this

time one of our special interests has

been those facets of morphology,

behavior, and ecology that combine

to minimize inter- and intra-specific

competition, and thus permit a wide

diversity of species to live together.

Fish are an ideal vertebrate

group for the comparative study of

morphology relative to ecology.

Their body shapes reflect different

swimming habits and ways of life.

The size, shape, and position of a

fish's mouth correlate with the

kind and size of the food it eats. A
further modification relating to

feeding involves the gill rakers,

bony processes that project from

the wall of the pharynx to hold

back coarse material that could

damage the delicate gills. An in-

crease in the number and length of

the individual rakers produces a

strainer that can sift out minuscule

zooplankton and divert them down
the throat.

The teeth also are adapted struc-

turally to food types. Most fish spe-

cies have two kinds of teeth: margi-

nal ones at the edge of the mouth,

which are used for seizing and bit-

ing prey; and pharyngeal teeth,

which occur at the back of the

throat as dorsal and ventral pads.

These pads, and their component

teeth, differ in size, shape, and ar-

rangement and when pressed or

rubbed together during use, crush,

grind, or chop food. (In this ar-

rangement the biting and chewing

functions are fulfilled by different

sets of teeth, in contrast to that in

mammals where the biting and

chewing functions are carried out

by incisors and molars located on

the marginal row.)

Specializations may involve both

marginal and pharyngeal teeth. For

example, in the piscivorous (fish-

eating) pike, the marginals are long

and needle sharp, and both margin-

als and pharyngeals are backwardly

directed; hence their slippery prey

cannot escape, and once seized can

only travel one way—down the

throat.

Sense organs also reflect feeding

.^^^^-^J^

Eastern Banded Killifish, Fundulus diaphanus diaphanus,

a Surface Feeder

Position of mouth: dorsoterminal

Body shape: fusiform

Food: water insects, plankton, aquatic vegetation

Habitat: shallow, weedy bays of lakes, coves of rivers, and estuaries

Distribution: From South Carolina north to the Maritime Provinces and Newfoundland; west

through the eastern parts of Pennsylvania and New York
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habits. The whiskerlike, rhetno-

sensorv barbels of the nocturnal,

bottom-feeding; brown and vellow

bullheads are adapted for feeding

bv taste, not sight. This ability ex-

plains how bullheads are able to ob-

tain food and thrive in opaque and

muddv waters where it is impossible

to see prev. With the premium no

longer on sight, their eyes have be-

come small and of reduced effec-

tiveness.

In contrast to the small eves of

the bullheads, evening- and night-

feeding visual feeders—the rock

bass, alewife, and brook silverside—

have enlarged eyes, giving in-

creased light-gathering power.

These correlations seem obvious

now. after prolonged study, but

many of them were revealed only

slowly. For example, we deter-

mined by accident the significance

of the small knob on the snout of

the 6-inch-long, erraticallv swim-

ming log perch. Stomach analyses

showed it lived largely on bottom-

dwelling midge larvae, amphipods,

isopods, and the tiniest mayfly

nymphs, organisms also eaten to

some degree by other species of fish

in the lake. This suggested a degree

of food competition. One day I hap-

pened to put some log perch into an

aquarium tank, the bottom of which

was covered with leaves and fine

gravel. As I watched, the perch

dropped to the bottom; then push-

ing their knobbed heads under the

edges of the leaves and small

stones, they flipped them over and

fed on the organisms living under-

neath. The explanation of the knob

was suddenly clear: it enabled the

log perch to obtain food in-

accessible to other species.

Body size, to a considerable de-

gree, also predetermines ecological

roles. Large size permits a fish to be

a predator of other fishes, gives it

the capacity to range widely in the

course of feeding, aTid since it is too

large for many other fishes to eat,

offers protection from predation.

This is true of the pike and large-

mouth bass in Lake Opinicon. On
the debit side, such species need

large prey: it is energetically uneco-

nomical for them to pursue the

more abundant smaller food items

even if they had the equipment to

catch them.

The tiny black-chinned shiner,

by contrast, is specialized by virtue

of its diminutive body size and

small mouth. The shape of its body

and fins gives it the maneuver-

ability to catch the abundant Clado-

cera and Copepoda, minute swarm-

ing organisms, which twist and turn

through the curtain of water plants

that is the shiner's habitat. But the

shiner's small size brings vulnera-

bilitv to a range of predators.

Of the larger species of fish, the

basses, crappies, perches, and oth-

ers, only the adults are relatively

predation free. At these latitudes

r'^:^^^^

Log Perch, Percina caprodes, a Bottom Feeder
Position of mouth: ventroterminal

Body shape: fusiform

Food: minute crustaceans, insect larvae

Habitat: gravel bottoms of shallow waters in lakes and medium-sized streams

Distribution: Hudson Bay to Great Lakes Basin; north-central and northeastern United States
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their growth season is hmilcd to ten

weeks a year, and it takes several

years for them to reach moderately

large (and breeding) size. Hence, si-

multaneously in the populations of

these species are whole series of dis-

tinct year classes of different sizes.

For example, at the end of their

first summer of growth (Septem-

ber), rock bass range in length from

IV^ to 2 inches, a size that remains

unchanged until the following June.

At the end of the second summer
the size range is 'T^h to nearly 3
inches; at the end of the third sum-
mer 3 to 3V4 inches, and so on. Be-

cause of the possible dangers of in-

traspecific competition between

these year classes, it is noteworthy

that their diets change with growth.

In terms of their ecological niche,

the smaller first-vear fish are, to all

intents and purposes, "minnows."
feeding on the smaller zooplankton

and midge larvae. The inter-

mediate-sized individuals (years two
to four) feed on larger aquatic in-

sects such as mayfly and damselfly

nvmphs. Larger (seven- to ten-year-

old) individuals graduate to crayfish

and are partly piscivorous. Thus,

apart from taking different kinds

of organisms, rock bass take foods

of ever larger size as thev grow,

each year class taking organisms

of the size it is best equipped to

handle.

Because diet changes with
growth, intraspecific competition is

minimized. (In the bluegill sunfish

the year classes differ only slightly

in diet, but small, medium-sized,

and larger individuals live in differ-

ent habitats.) Tlie dietary transition

from zooplankton feeding to aquatic

insect feeding also characterizes the

true piscivores, except that the

changes are compressed into a few

weeks. One can theorize from this

that piscivores evolved bv a con-

tinued shortening of the pre-

piscivorous phase, coincident with

an accelerated body growth rate.

The three most common fish

body shapes are: (1) torpedo, or

fusiform: (2) bilaterally compressed
and gibbous, or deep bodied; (3)

sharklike, with flattened head and
pinched hindbodv. Each has a dif-

ferent set of hvdrodvnamic proper-

ties, and all three are present in

Lake Opinicon. The first character-

izes the majority of the species, the

second is exhibited bv the sunfish

and crappie, and the third bv the

bullhead.

Characteristic of fish species that

swim more or less continuously or

range widely, the fusiform body is

the most efficient for rapid progres-

sion through water. As in all fish,

propulsion is bv means of alternat-

ing lateral contractions of the mus-
cular body, supplemented by the

movements of the caudal (tail) fin.

Yellow Perch, Perca Jlavescens, a Mid-water Feeder
Position of mouth: terminal

Body shape: fusiform

Food: insects, crustaceans, small fish

Habitat: slow-flowing streams and up to 60-foot depths in lakes

Distribution: Alberta and the Hudson Bav drainage system south to South Dakota and the

northern parts of Missouri, Illinois, Indiana, Ohio, and western Pennsylvania; and

from New Brunswick to South Carolina
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and the compart, muscular, fusi-

form shape provides maximum
power with minimum water resist-

ance.

The gibbous body form is a par-

ticularly stable shape in that the

whole body acts like a keel. The ex-

panded surface, however, means

that it is inappropriate in running

water, for if the fish turned side-

ways it could be caught and swept

away by the current. Hence, this

body form is restricted to fishes in-

habiting still waters such as lakes

and coral reefs. In contrast to most

of the fusiform-bodied fishes, sun-

fish, for example, feed by hanging

or hovering, nearly motionless, in

mid-water waiting for prey to ap-

pear.

The superficially sharklike body

form of the brown bullhead, with its

dorsoventrally depressed head and

bilaterally compressed body, would

seem, in part, to be an adaptation to

its essentially bottom-feeding

habits. The flattened head permits a

very wide mouth, necessary in a

species dependent on chemo-
sensory, not visual, feeding. Bull-

heads feed by moving horizontally

or at an angle over the bottom with

their barbels touching or immedi-

ately above the substratum. In this

way they can taste the presence of

prey. Bullheads seize mud-dwelling

midge larvae and spit out the mud.

They grab larger items with a quick

biting action, often turning head

downward in the process.

Fish also differ greatly in the

sizes, shapes, and positions of their

mouths. The larger mouths are

snapping or biting devices. Huge
mouths characterize the piscivorous

pike and largemouth bass. The rock

bass has a fairly large mouth be-

cause in adulthood it feeds primar-

ily on crayfish—and cravfish are big

prey. At the other extreme, the

bluegill has a relatively small, tube-

like mouth corresponding to the

wide range of tiny prey organisms

on which it feeds.

There is also a suctorial com-

ponent involved when fish feed. As
the pharynx expands coincident

with the strike, a prey organism is,

in part, swept into the mouth in a

current of water. The suctorial com-

ponent is most important in fish

that have narrow and, especially,

tubelike mouths; the narrower the

bore of the mouth, the more pow-

erful the water flow. This is a par-

ticularly effective method for cap-

turing smaller prey items. Thus, the

basic respiratory movement in-

volved in drawing water rapidly

into the mouth by expanding the

pharynx becomes an important sup-

plement to feeding.

The positions of fish mouths are

either dorsoterminal, opening at an

angle toward the top of the head:

terminal, opening at the front end

of the head; or ventroterminal,

opening on the lower side of the

head. The upwardly directed

mouths of the brook silverside,

golden shiner, and killifish are ad-

aptations for surface feeding. The

mouths of the bullhead, mudmin-
now, and yellow perch are terminal,

enabling these species to feed with

equal facility at any level in the

lake and, by tilting the body, from

the surface or bottom. The blunt-

nose minnow mouth points down-

ward; stomach analyses show that

this species feeds on the rich or-

ganic detritus on lake bottoms. The

ventral mouth of the bluntnose

makes it impossible for this fish to

feed from the surface.

Body size is adaptive, as is body

shape, fin morphology, the size,

shape, and angle of the mouth, the

marginal and pharyngeal teeth, the

gill rakers, and those parts of the

sensory system that detect prey and

predators. These structures specifi-

cally preadapt the various species to

certain ecological niches in Lake

Opinicon.

A corollary of this is that if one

knew enough about the use or

meaning of such structures, one

could predict a great deal about the

ecology of a particular species.

Structural specializations fit species

for different ways of life, feeding

habits, and foods. They channel

them into different feeding niches,

minimizing interspecific com-

petition and even reducing intra-

specific competition, as for example

between the small and large mem-
bers of a species. A wide range of

species and size classes of species

can thus live side by side.

The situation in Lake Opinicon,

where structure and ecology are

closely linked, is doubtless typical

of a mature, diversified faunal as-

semblage that has interacted over a

long period of time. The link be-

tween morphology and ecology is

obvious in these fishes and helps ex-

plain how this particular ecosystem

can support the number of species

found within it. Q
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Annovincements
The 1974 Natural History Color Photography Competition

In the February issue of the magazine, readers will find the rules and
categories for our most ambitious competition, which opens February

15. The two grand prizes are round trip air tickets, for two, to East

Africa and to Belgium. First prizes in the three categories are $250
each. The themes are: The Natural World; Man and His Environment;

and Pictorial Sequence of Nature. The competition is open to all

amateurs, including professional photographers. In other words, anyone
who loves photography and good pictures.

Cruise on the Adriatic

The American Museum of Natural History invites a limited number
of its Associate Members to join several scientists from the Museum's
staff on an "Adriatic Odyssey" aboard the m/v Neptune from May 16
to 27, 1974. Embarking from Venice, the Neptune's ports of call will

include five stops along the Dalmatian coast, plus Corfu, Ithaca, Delphi,

Hydra, Thera, and Athens. For more information, please write: Gregory

Long, The American Museum of Natural History, Central Park West at

79th Street, New York, N.Y. 10024.

The Metro Forest

A limited number of reprints of "The Metro Forest," the special

supplement that appeared in the November issue, are available from

Natural History Magazine, Central Park West at 79th Street, New
York, N.Y. 10024. The postpaid price is 50'i' each, with slightly lower

rates on requests for more than 25 copies.

Museum Highlights

. . . The Museum's January Exhibit of the Month is a re-creation of

the city of Alexandria as it appeared nearly two millennia ago. The
display, including hundreds of individually crafted temples, palaces,

and ships, is the first of five re-creations of ancient cities that will be

featured in the Hall of Peoples of Asia, scheduled to open in 1976.

. . . The Hayden Planetarium is offering visitors a voyage on Spaceship

Earth. Beginning January 3, the new Sky Show explores the question of

planetary survival in the solar system. For further information write to

the American Museum—Hayden Planetarium.

. . . Chimps and children. Many behavioral scientists are excited

about the results of language experiments using chimpanzees. We
are, it seems, learning much about language from a rather unlikely

source. Dr. David Premack of the Center for Advanced Study in the

Behavioral Sciences, Stanford University, one of the most respected

researchers in this field, will give a special lecture—"Language and

Knowledge in Chimpanzees and Children"—on Wednesday, January

30, at 8:00 p.m., in the Museum auditorium. This event, cosponsored by

The American Museum and the New York Academy of Sciences,

will be open to the general public at no charge.

. . . "The Pain—and the Promise—of Change," a three-part lecture

series, will be presented by Dr. Margaret Mead on February 5, 12, and

19, at 8:00 p.m., in the Museum auditorium. Dr. Mead will discuss the

social consequences of rapid urbanization, comparing the past, the

present, and the projected future of transitional societies. Tickets for

the series are $25 ($12.50 for students). For more information write to

the Office of Public Affairs, The American Museum.
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Javanese politics gave them pre-

cious little time, however, to test

their theory. In September, 1965,

as 1,200 students were starting the

program for the rainy season, the

long-smoldering struggle between

landowner and landless, between

Moslem storekeeper-reMgious offi-

cial and Javanese Buddhist-Hindu

farmer, between the Indonesian

army and the Communist party, fi-

nally broke out into the open and

ripped apart the fragile coalition

that Indonesia's first president. Dr.

Sukarno, had vainly tried to patch

together. The army won.

During much of the rainy season

Rice stalks are cut down
with small knives, tied

into bundles, and taken

to the landowner's home.

As wages, each laborer will

receive one-tenth of the

rice he harvests.

of 1965-66 Indonesian society was
embroiled in a protracted slaughter

of known or suspected Communists.

On Java alone, between 200,000
and one million persons were killed

and radical peasant and workers'

organizations destroyed. Little was
done that year to increase the pro-

duction of food.

By the dry season of 1966, the

slaughter had come to an end in

most areas. Despite the enormous
social dislocations, the government

expanded the area planted in rice

from 27,000 to 415,000 acres, and

this occurred in the first dry season

that had ever been made a target of

the rice production increase idea.

Dry season planting, however,

was not the only innovation. At the

invitation of the new military re-

gime, American and West Euro-

pean advisors, most of whom had

been thrown out of the country in

1963-64, now returned in large

numbers to help put together a new
development effort in Indonesia. In

June, 1967, the government con-

tracted with CIBA (Chemical Indus-

tries of Basel, Switzerland) to have

this giant multinational corporation

provide the technical apparatus for



an oxpt'iiniental project to increase

rice production in a small area in

south Sulawesi (Celebes), to the

northeast of Java.

.•Mthoufih no evaluation of the

project was made, contracting with

Western corporations continued at

a rapid pace. Bv the rainy season of

1969-70, the West German com-

panies Hoechst and .\.H.T.. the

Japanese Mitsubishi, and a new, un-

known company called Coopa were

also offering the new agricultural

technologv. which for the first time

included the miracle seeds from Los

Banos. Together these companies

provided fertilizer, miracle seeds,

pesticides, and management advice

for 2.470.000 acres, more than 20

percent of the entire wet-rice land

of Indonesia.

Even from the start this massive

program ran into difficulties. The

new pesticides, untried on In-

donesian fields, killed not only the

harmful rice stem borer and various

grasshoppers, as thev w-ere intended

to do, but also the fish in the irriga-

tion canals, an important source of

protein in the peasant diet. One
critic of the program asserted pri-

vately that one of the German com-

Western Caribbean and the Inner Space of the Bahamas
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our informative brochure.
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TRAVEL THE WORLD OF LINDBLAD

ADVENTURE

is the word when

you travel with

Lindblad through

Incomparable India.

One of Lindblad s great Asian Safaris

Rudyard Kipling comes to life in Lars-

Eric Lindblads exciting new 24-day

tour througti ancient India- You will see

tigers from elephant back in Kahana
and you will be guests of the Royal

Family of Jaipur at their lodge- Your

camerawill be constantly at work while

visiting spectacular temples and his-

toric shrines. An excursion on the

sacred Ganges will reveal strange reli-

gious rites as they were performed
thousands of years ago. You will see

the snow-capped Himalayas to the

north. Across the border you will find

theremotekingdomof Sikkim with the

worlo-famousTibetan Lama Moneslary.

Write for our Lindblad in Asia" bro-

chure which also includes these tours:

Himalayan Wildlife, Borderlands of

Tibet, Persia & Afghanistan, Malaysian

Nature Tour, Japanese Nature Tour and

Explorers Tour to Central Asia &

Mongolia.

LINDBLAD TRAVEL, INC.
Dept NHA174 (212)751-2300
133 East 55th Street. New York. N.Y 10022

Wo: THE AMERICAN MUSEUM
OF NATURAL HISTORY
presents

THE FIELD ^EOLOCyOF
THE «RAND CANYON
June 3-15, 1974

A 10-day, 300 mile float trip through the Grand

Canyon on the Colorado River, biggest and fastest

Whitewater river in the country. Study of the

first 1 and ^A billion years of Colorado Plateau

history. Then, on to scenic Zion and Bryce Canyons

nearby to study the remaining 250 million years

of this region for the last 3 days. Field leader and

lecturer is Christopher J. Schuberth from

The American Museum.

For further detailed information, call or write

immediately:

DEPARTMENT OF EDUCATION
The American Museum of Natural History

Central Park West at 79th Street

New York, New York 1 0024

Telephone: (212) 873-7507

panics was spraying onto the fields

and into the canals the very chem-

ical that had previously killed mil-

lions of fish in the Rhine, but the

government never investigated this

charge. Above and beyond all the

stories and complaints, one fact was

evident: farmers were not repaying

the loans thev had been granted.

Complaints continued. Students

reported that in many areas the

packages of fertilizers, seeds, and

pesticides were not arriving. Then

in the latter part of 1969. just

about the middle of the 1969-70

planting season, the nature of

Coopa, the mysterious corporation,

became clear. Reporters for In-

donesia Ray a. a major muckrack-

ing newspaper in Jakarta, discov-

ered a company letter dated in

Vaduz, Liechtenstein, on the same

day as the day of its arrival in In-

donesia. Company officials had

claimed registration was in Italy,

but this was only part of the prob-

lem for, as the paper reasoned,

"even the most modern airplane in

the world cannot carry a letter from

Liechtenstein to Indonesia in less

than one day." When further evi-

dence came in, the only question

remaining was which generals se-

cretly owned the company? At a

cost of more than 150 million ru-

piahs (equal to $400,000 at the

time), Coopa failed to deliver the

technology for which it had con-

tracted, and when evidence began

to link the company's operations

with members of President Su-

harto's personal staff, the President

announced that the entire affair

would be handled out of court. The

development planners' idyllic rate

of profit seemed to have become

highly elusive.

Scandal ridden as it was, the to-

tal program of multinational corpo-

ration agriculture rolled on into the

drv season of 1970 before the real

reaction came. Continuing reports

of unsatisfactory harvests were

added to stories of inefficiency and

corruption. Even in the best agri-

cultural areas, harvests had fallen

off from 2^2 tons per acre in 1965

to 2 tons per acre in 1968-69; in

many regions crops were almost en-

tirely lost because pesticides and

fertilizers never arrived. Some gov-

ernment offices reported harvests of

as little as from 220 to 882 pounds

per acre, and a major famine oc-

curred on the north coast of Java,

involving 100,000 persons.



Various international lending in-

stitutions, including; foreign em-

bassies, commissioned private stud-

ies of the program, and all agreeti

that no matter how perfect it looked

on paper, something was not work-

ing. That that "something" was in-

timately related to the destruction

of peasant and student political

power and the rise of a bureaucratic

military state was apparently out-

side the realm of development the-

ory. The example of the students

who once forced the government to

deliver fertilizer was lost in the

midst of theories that saw political

action from below as insignificant,

perhaps even threatening, in com-

parison to the power of technology.

Since the program was failing,

something new had to be tried. Bv

the rainv season of 1970-71, Amer-

ican and Indonesian planners

launched a new program, in-

corporating many features of the

pre-1965 experiments. First, inter-

est rates on farmer loans were re-

duced from 3 to 1 percent. Sec-

ondly, the program was not

packaged: a fai-mer could choose his

own fertilizer and pesticide dosages

without endangering his chance of

getting seeds or a preharvest cost-

of-living loan. Aerial spraying of

pesticides, a major source of farmer

opposition to the foreign companies

program, was discontinued alto-

gether. Finally, to insure that the

rate of profit would not be dis-

turbed bv price instability, the

United States provided surplus rice

that could be alternately injected

into, or withdrawn from, regional

markets. Farmers, it was hoped,

would finally begin to see a profit

from their harvests. The new plan,

however, was doomed to failure by

factors at the village level.

Like the national society of

which thev are a part. Javanese vil-

lages are highly stratified, with ac-

cess to production resources distrib-

uted most unequally among
different groups. A village along the

north coastal plain of central Java

illustrates this problem well. Ex-

cellent soil, good irrigation, nearby

transportation, milling facilities,

markets, and a long history of

farmer acquaintance with new tech-

nology through their experience

with the sugar factories should have

made this a perfect place for a

Green Revolution success story.

Most farmers, however, cultivate

plots of less than one acre, too small

TRAVEL THE WORLD OF LINDBLAD

f.
. »«. - -^ - .

BOTSWANA WING SAFARI,
another first in Lindblads world-wide explorations.

There exists a fascinating country in

southwest Africa l<nown as Botswana
(formerly the Bechuanaland Protector-

ate). It is perhaps one of the few remain-

ing pocl<ets of unspoiled nature left in

this world. All your travel into this verdant

nature paradise will be done by sturdy

Land Rovers as well as by small planes.

You will see sizeable animal herds of all

kinds, visit National Parks and, because

the Etosha Game Reserve is one of the

finest in the world, we have decided to

include it on our itinerary. The oppor-

tunities for excellent nature and animal

photography are endless. Unlike East

Africa, people are permitted out of their

Land Rovers to photograph the animals.

Your nights will be spent in restful and
well-managed camps and lodges. And
because this twenty-day Botswana Wing
Safari is a very popular Safari, we sug-

gest you write at once for our informative

color brochure.

LINDBLAD TRAVEL, INC.
Dept NHS174

133 East 55th Street. New York, N Y 10022
(212)751-2300

"Has the ring of a classic."

-Mel Ellis

Ewan Clarkson
IN THE

SHADOW
OF THE
FALCON

JEWELRY
LIFE SIZE

Through the life history of om\
peregrine falcons and their offspring,

the author of Halic transports the read-

er magically into their world of wide,

windswept skies and vast northern seas

off the coasts of Wales and Scotland.

"Fine, authentic and most appealing....

intensely interesting to anyone with a

feeling for ecology or nature."

-Publishers Weekly

^^ Drawings by David Stone

tB&dutton $6.95 at booksellers

-c-MU
BC-8 Byzantine Cross

EY-1 Sacred Eye Ring
(Amient Egyptian Dodor's AmulE

Ancient Jewelry R^pl'cas
g,^^,,„g ,,^

In H Karat Gold 6 Sterling Silver Silver Gold

AP-5 Ankh Pendant 24" ch. $27.00 589.00
BC-8 Byzantine Cr. 24" ch. 29.50 95.00
EY-1 Sacred Eye Ring .... 25.00 89.00

Rings sized !o 11 Vj no extro tost. • Mbriey bock guorantee..

Add $1.50 for insured postage. • Orders sliipped promptly.

• Bankamericord & M.C. for orders $50,' rninii

XMAS ORDERS SHIPPED IN 48 HOURSI

FREE COLLECTOR'S CATALOG-24 pages picluripg

over 75 ancient world relics from BC to AD. Plus, catalog

featuring over 50 ancient jewelry replicas in precious

metals Satisfy your gift needs today.

Dept. NJ174 • 648 Ninth Ave. • N.Y. 10036



African

'"'%"h%^'

Trade

Beads
Genuine African
Trading beads beau-

tifully assembled on a

neck ring, with a solid

amber pendant.

. . . $13.00 postpaid

Museum Shop
The American Museum of
Natural History
79th Street and Central Park West
New York, N. Y. 10024

YES. Please send me
African Trade Bead neck rings.

I am enclosing Check

. Money order

for $

NAME.

ADDRESS-

CITY

STATE ZIP

Museum members are entitled to a
10% discount.

to support their families. They are

forced, therefore, to supplement

their farming with outside jobs.

Since not enough jobs are available,

many of the farming households

ought to go bankrupt, but they do
not. In the village a group of large

landowners, government officers,

and town employees command capi-

tal for the small farmers. The capi-

tal takes the form of loans against

the future labor of poor farmers, a

form of debt-bondage in which the

farmers must give up their option

tor outside jobs and be permanently

on call to their patrons.

The mechanism is simple. Dur-

ing the preharvest period, small-

holder families mav run out of cash

or food. If unable to find work out-

side the village agricultural econ-

omy, they are forced to attach

themselves to a wealthy family by

asking for a loan. Since they have

nothing to offer in repayment—their
next harvest will be no more effec-

tive in bringing them even a min-

imum of subsistence (much less a

surplus) than was the last—thev be-

come permanently indebted, ac-

cepting a 30 to 50 percent cut un-

der the market wage for farm labor

and giving up the opportunity for

future labor arrangements outside

the village.

In such a situation, miracle seeds

might seem highly beneficial. In ad-

dition to improving everyone's pro-

duction of food, raising the stan-

dard of living, releasing the central

government from its dependence on
food imports, and lowering food

prices, the productivity increases of

from 50 to 100 percent on local

farrrung plots of smallholders might

eventually offer them the opportu-

nity to reassert their independence

from the lenders. That, however, is

just the problem.

The wealthier families have
clearly perceived the danger of too

much technical progress of this sort,

and during the rainy season of

1970-71 and the dry season of

1971, they used various means of

preventing the smallholders from

gaining access to the loans or to the

technology. In some cases meetings

to publicize government loans were

never called, but notice of bank
loans was passed along lines of kin-

ship and neighborhood, thus kept

within the circles of the village

elite. In some cases subtle hints

were delivered to small farmers; not

much is needed to convince a fam-

ily on the brink of starvation that

they are better off with the security

of the wealthy patron than striking

out on their own even if the

chances of success seem to be high.

Failure to a family farm is not quite

like bankruptcy for a modern busi-

ness; there are no courts to handle

starvation proceedings.

By the end of the dry season in

September, 1971, the new tech-

nology was being utilized only on
about 40 percent of the available

paddy land, representing only 20
percent of the 151 households in

the village. Poor families were to-

tally absent from the list of partici-

pants. For them the promise of eco-

nomic development meant only an

increase in the wealth and lending

potential of their patrons, and an

opportunity for more of their class

compatriots to fall into permanent

debt and servitude.

In other parts of Java, the rela-

tionship between the social classes

has deteriorated beyond the in-

creased debt-labor bondage. In

south-central Java, wealthy house-

holds are using the increased pro-

ductivity of their fields to actually

buy up paddy land from poorer

families, driving the latter into the

already jobless urban areas. In west

Java, a region where landholding

differences are even more extreme,

some wealthy farmers have even be-

gun buying Japanese-made rice-

field tractors and home milling fa-

cilities, thus pushing an even
greater number of landless and

smallholding households out of the

remnants of the rural labor market.

The very possibility of tech-

nological success is creating a hu-

man disaster. For the poor, the

Green Revolution in Java offers

only the choice between servitude

and homelessness.

What will the development theo-

rists say about all this? Their an-

swer lies in their actions: the pro-

grams continue as before with no

substantial changes. The technology

advocates, the rate-of-profit "theo-

rists, the military dictators, and the

large landowners are attempting to

produce enough food for the people

of Java. They are failing. Their opti-

mistic plans and programs have

created only increased human suf-

fering and promise more of the

same. Perhaps solutions will come,

not from the development experts,

but from the small farmers and

landless laborers of Java.
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Now-a priceless opportunity to gain a deeper

knowledge of the PEOPLES OF THE EARTH

,*'-v..

Volu.

PEOPLES EAKTH

YOURS F
. . . with no obligation to

buy anything, now or ever!

Introduce your family to the vast

and varied family of mankind.

We wish to send you-absolutely free-and

with no obhgation to buy anything ever, Vol-

ume 1 of this exciting new illustrated Library,

PEOPLES OF THE EARTH.
This handsome book on Australia, Mel-

anesia, and New Guinea is complete in itself.

We're offering it to you as a gift so you can

see for yourself how beautiful this unique

Library is, and why it's being heralded as a

major contribution to the field of human
sciences.

Each additional Volume will take you on

yet another great adventure of discovery,

guided by some of the most distinguished

scholars and explorers of our day. You'll

read about the Faroe Island descendants of

the Vikings ... the Georgians of Russia who
live to be over 110 .. . the wild, trance-induc-

ing rites of the Malayan Negritos — and so

much more!
PEOPLES OF THE EARTH will make a

valuable and lasting contribution to every

family who owns it. For the child, it provides

a compelling incentive to learn. For the bud-

ding anthropologist or sociologist, it offers

boundless research information and accurate

detail. For all, it promises the rich satisfac-

tions of the noblest study of all—Man.

Send now for your free book—
without obligation!

Let us send you Volume 1 of this remarkable
series—to keep as a gift whether or not you
purchase even one additional Volume. We're
confident you'll be so delighted that you'll

want to become a subscriber and receive ad-

ditional Volumes of the set each month.

As a Subscriber, you will always have the

privilege of examining each new Volume in

your home—and if you're not completely

satisfied, you may return it al our expense and
owe nothing. At any time you wish to cancel,

just say so, and no more books will be sent.

If you want to keep any of these beautiful

books—you pay the surprisingly low price of

just $3.98 each (plus a small shipping ajtd

handling fee).

To send for your free Volume, simply fill

out and maU the attached order form, or

write to Danbury Press, A Division of Grolier
Enterprises, Inc., Sherman Turnpike, Dan-
bury, Conn. 06816. Your FREE copy of

Australia, Melanesia, and New Guinea will

be sent to you promptly. Remember, you are

not obligated in any way by sending for this

magnificent gift Volume-so act now!

A4/POE1

20 big deluxe volumes'

Thousands of maps and illustrations' Full color pltotographs

on almost every page. Durable; soil-resistant covers. Com-

pletely indexed. Special Volume devoted to "The Future

of Man."

Share llrsi hand experiences and
discoveries of these renowned
experts

Dr Desmond Morr s best sell ngau
thor of The Naked Ape and The Hu
man Zoo

Dr L S B Leakey vihose d scover

les n Kenya back dated the or gin

of man thousands of years

Robert Ardrey-best-selling author

of African Genesis and The Terri-

torial Imperative.

Thor Heyerdahl-of the famed Kon
Tiki expedition.

Sir Edward Evans-Pritchard, Prof.

Robin Fox, Prof. Robert J. Braidwood,

Dr. Edmund Leach, Prof. Richard

Salisbury, Prof. Jacques Soustelle

... all consulting editors to PEOPLES
OF THE EARTH.

©1974 Grolier Enterprises Inc.

Mail This Coupon Today For Your Free 144-Page Book!

Peoples Of The Earth. Dept. RH
A Service of Grolier Enterprises lr\c.

Sherman Turnpike, Danbury, Connecticut 06816

This order form entitles you to receive-as a FREE GIFT-Volume ' (Auslralia^Melanesia

and New Guinea) of the 20-volume illustrated Library of PEOPLES OF THE hAKi M wun

no obligation to buy anything. As a subscriber you will be notified in advance of all future

rhiDmenls and yoi. may reject any shipment or cancel your subscription simply by no'ifying

us bTfore the shipmTnt da e indicated on the invoice accompanying your advance shipment

notice (This proc??ure is designed to provide time for mail delivery and computer Processing^

A°so if not completely delighted with any volume after FREE examination in your home, you

may return it at our expense and owe nothing. r-occ i .„. ,„» u,iii tpnri vnu
If we do not hear from you after you have received your FREE volume,

"f
.«

''/^"f,,''""
Volume 2 next month, then Volume 3 the following month, and all of the remaining volumes

the month after that. Those volumes you decide to keep will become a pemanem part of

your home library, and you will be billed for only 1 vo ume per month unl, they are paid

for at the amazingly low price of only S3.98 per volume plus shipping and ti^ndling.

Remember vou are free to cancel at any t me after taking as many or as few volumes as

youTke-even'none at all if you choose. The magnificent FIRST VOLUME is yours to keep

ABSOLUTELY FREE no matter what you decide.

Name.

Ciiy

Signature.
If under 21, please have parent or guardian sign.
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noolv!^ ill llov l>.v Homc'i- Paao

A Fcxii:it Imag'e
of the
Wild World
The Wild Places: A Photographic

Celebration of Unspoiled Amer-

ica. Harper & Row, $27.50; un-

paged: illiis.

Bringing a sentient part of the

(Uitside world into the living

room via a picture book is admit-

tedly a tough job; attempting to

portray the wild world outside is

possibly the most difficult of all.

There can be no grandeur of vault-

ing space, only a miniature picture

of it: no vibrations of sunlit color

surprising the eye, only printer's

ink on the page; no body-bending

wind to howl, only words about it.

Just to give you a sniff of the wild

world takes the best the photogra-

pher, writer, designer, printer, and

editor can bring together—a fused

essence of their various arts.

And so with all the talent and

concern that went into The Wild

Places, it is a shame to see the book
turn out the way it did. It seems to

be only another victim of the dis-

ease afflicting picture books that are

produced as holiday gift items for

the person who has everything.

Even with some redeeming fea-

tures, the book's poor quality and

exalted price could lead any reason-

able buyer to choose instead a pair

of hiking shoes and seek out a wild

place of his own.

^-

The volcanic area of
Death Valley, at left, was

photographed by David

Muench. At right, a

photograph of a lobster in

a cove near Gloucester,

Massachusetts, is the work

of Douglas Faulkner.
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Dean Brown 5 picture of a red fox

pup in the tundra in Mount

McKinley National Park is at top.

The photograph of a plump willow

ptarmigan hen perched on a bare tree

branch, center, is by Charlie Ott.

At right, David Cavagnaro's

camera has caught a banded garden

spider feeding on its prey.
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Tin- II ilil Places .rams llic wdik

ol some 1-8 pliolograplicrs into

about 200 paacs of "plK)t()iira|)liic

o;liinpsi's" ol .'>() (lin'crciil wilil

places in lln' innliiiciilal I iiilcd

States. This is olividusK a no-win

CTamc. Manx o\' ihc pholoiiiaplicrs

lunc serious staleuienis lo make
aliout wild plaees, hut there is no

room lor that. The authors of I he

eommentarv. naturalists Ann ami

Mvron Sutton, eome off a little hel-

ler than the photographers since

ihev have at least the chance to re-

veal their deep understanding of the

wilderness in successive fragments

of text that introduce each picture

section throughout the book. Even

so, as with the photographers, they

hardly get started before the pre-

fabricated design of the book inter-

rupts them.

The problem here seems to be

with the editorial cone("pt. It simply

does not lit th<' subjtMt. What is on

the minds of the publishers does not

seem to be what is on the minds of

the contributing photographers and

writers. Perhaps trying to encom-

pass such a vast and complex sub-

ject in such a rapid-fire format is

the primary fault. Applying big

city, big organization communica-

tions techniques to the wild world

tends to obscure it, not reveal it.

For example a valiant effort was

made to print everything including

the cover against a black back-

ground—an effort, I suppose, to

give the book an air of elegance. In-

stead, it only serves to emphasize

the weakness of the inelegant pic-

tures, and there are many. This is

especially true of 60 or so double

spreads that are the major visual

displays in the book. Three-fourths

of them are poor in either register,

color, picture quality, or layout.

That is not a very good record for

any picture book. All spreads seem
to be printed on a different press

from the rest of the book, and their

quality is so abominable it ap-

proaches disaster. On one spread it

is difficult to ide. tifv a single wild-

(lower in an entire field of them.

In brief, the editorial concept is

inept, the design is unsuitable, and

the printing irregular. At best, we
are treated to a fleeting kiss of the

wild world. At worst, a bad taste.

It is indeed possible to savor

those few kisses that The Wild

Places does offer. Among the pho-

tographers are a reasonable number
of old faithfuls like David Muench,

Bradford Washhinn. and Andrras

FeiniTiger— w ho. incidenlalK . has

oulv one ralher sorr\ haek-ol-lhe-

lilr pichnv ahlioniih lii> name is

promineniK lealnrcd in ihe eredils.

Klliol l'orler"s Iwo spivads of a

w ren and a warhler ll\ ing Ironi dieir

nesis add a needed \italil\ lo ihe

hook, .-xen Ihongh llir I„mIi,-s of

holh hirds cross ihe gnlliT of ihe

spread and are disfigured h\ il.

Other exeelleni photographers who

were lucky enough to have their

work properly, if briefly, presented

include Dean Brown, David Cav-

agnaro. Douglas Faulkner. Charlie

Ott, Charles Steinhaeker, Kojo Tan-

aka, and Steven Wilson. Ron
Church's pictures probably suffered

most by having all five of them

packed into two pages, including an

underwater ballet of sea lions on

the prowl that could have been very

revealing if it were big enough to

see.

There are, of course, consid-

erations of a larger order than the

photographs themselves. We can

ask whether the book touches on

the real ineaning of wild places in

our frenetic and artificial world.

Are they simply places to take bet-

ter calendar photographs? Land-

scapes for publishers to stalk con-

sumers'? Does, in fact, the

increasing public concern for the

environment only lead to an increas-

ing number of commercial preda-

tors upon it? Or do the wild places,

wherever they still survive, give us

a base line for all life on earth, a ba-

sic standard for beauty, function,

survival? One suspects that the pho-

tographers and writers in this book

have a sounder understanding of

such questions than does the pub-

lisher.

So about the best I can do is to

return The Wild Places humbly,

like a good retriever, to the feet of

the publisher, even though in his

own heart he may prefer a pair of

hiking shoes.

Homer Page is a ivnter-photographer

whose work has appeared in museums,

books, and magazines both here and

abroad. His photographs formed one of

the largest individual contributions to

the Museum of Modern Art's Family of

Man exhibition. Page has worked as

northeast editor of the monthly news-

magazine Not Man Apart and is now

on an assignment for the Conservation

Foundation. CJ

QUESTAR PHOTOGRAPHS CLAVIUS

This portion of the moon showing the crater Clcvius

is part of a 35 mm. enlargement which is longer than

the telescope that took the picture. It demonstrotes

the incredible resolution of Questar, the optical giant

that weighs only 7 pounds and travels In o leather

case less than a cubic foot in size.

There are more than 150 photographs, both astro-

nomical and terrestrial, taken by Questar owners, in

the Questar booklet, which describes the world's finest,

most versatile telescope. To obtain your copy, send

$1 to cover maiUng and handling costs on this con-

tinent. By air fo South America, $2.50; Europe and
North Africa, $3; elsewhere, $3.50.

QUESTAR
BOX 60M NEW HOPE. PA. 18938

QUESTAR 3'/2 IN ITS POLAR EQUATORIAL POSITION



IVE IN THE WORLD OF TOMORROW. . .TODAY
!

A BETTER LIFE
STARTS HERE

(And our FREE CATALOG is packed with exciting and
unusual ecological & physical science items— plus

4,500 finds for fun, study or profit . . . for every mem-
ber of the family.)

"FISH" WITH A GIANT MAGNET
Go Treasure Hunting On The BoUomI

Fascinating fun, and sometimes very profitable! Tie a

line to our 3H-pound Magnet-drop it overboard in

bay, river, lake or ocean. Troll it along the bottom.

Your "treasured" fiaul can be outboard motors, an

chors, other metal valuables. Three and one-half

pound Magnet is war surplus-Alnico V Type that cost

the Government twice our price. It lifts over 40

pounds on land-much greater weights under water'

Stocli No. 70,570E 3% lbs $11.50 Ppd.

SiKli No. 60215E n lbs $6.50 Ppd.

A CALCULATING
TIME-TELLER
Texas Instrument slyly combines a fine 4-func

tion electronic calculator with a precise digital

clock. Features instant calculations plus credi

balances, a constant floating or preset decim

als, chain or mixed calculations in a big 10

digit display. Hours & mins, show on display

board until you switch to calculate. Switch

back and clock reappears in perfect time-no

need to reset! Our handsome executive-desk

calculator is very timely. Great gift!

Stook No, 78,010E $99.95 Ppd,

STEREO MICROSCOPE
AT 1/3 PRICE
Mfr.'s surplus! Paired lOx Kellner eyepieces w/rubber eye-

guards & paired 3X color corrected objectives for 30X overall.

Left side focuses independently. Good definition; collimated;

coated optics; long working distance {var. IVz-A"); inter-

pupillary adj: 55-80mrTi; extends 9-13" overall. Removable
diffusing plastic stage; helical rack & pinion for smooth focus-

ing; lockable head swings 360°. Lustra-coated metal,

study vibrationless base. 3V2 lbs. Imported. Hurry!

Stock No. 71,621E $59.50 Ppd. "^
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YOUR ALPHA

FROM THETA!
For greater relaxation, concentration,

listen to your Alpha-Theta brainwaves.

Ultrasensitive electrode headband slips

on/off in seconds—eliminates need for

messy creams, etc. Alch'd to amplifier,

friters brainwaves, signals beep for ea.

Alpha or Thcta wave passed. Monitoring button simulates Alpha sound; audio &
visual (LED.) feedback. Reliable, easy-to use unit—comparable to costlier models.
Completely safe, Comprehensive instruction booklet.

No. 1635L (8i3i4"; 24 ol) $128.00 Ppd.

No. 71,809L (LOW COST -STARTER" UNIT) $49.95 Ppd.

IGIANT WEATHER BALLOONS-8' OR 25' DIAMETERI

3alls of fun" for kids, traffic stoppers for

stores, terrific for amateur meteorologists.

Create a neighborhood sensation. Great for

decorations, launching radio controlled

airplanes, scuba diving markers, etc.

Amateur meteorologists use to measure

cloud freights, wind speed and tempera-

ture. Made of thin neoprene designed

to burst at high altitudes. Inflate care-

fully with vacuum cleaner or auto air

hose; or locally available fielium for

high rise.

Stock No. 60,558E (8' size) ...$ 2.50 Ppd.

Stock No. 60,632E (25' size), . . .$13.95 Ppd.

^ SEE
THE STARS,
MOON, PLANETS
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REFLECTING TELESCOPE
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See tfie rings of Saturn, the fascinating planet

f^ars, Seas and Craters of the f^oon, Star Clus-
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overcoated 3" diameter f/10 primary mirror,

ventilated cell. Equatorial mount with locks on
both axes. Equipped with 60x finder telescope,

hardwood tripod. Included FREE: VALUABLE
"HOW TO USE YOUR TELESCOPE" book;"STAR
CHART"

DELUXE 3" REFLECTOR TELESCOPE 4'." REFLECTOR TELESCOPE (45i to 270i)
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6" REFLECTOR TELESCOPE Slock No, 85,187E $222.50 FOB
6" REFLECTOR W/(ELECTRIC) CLOCK DRIVE No. 85,086E $259.50 FOB

iORDER TODAY! COMPLETE AND MAIL
EDMUND SCIENTIFIC CO.
300 Edscorp Building, Barrington, N.J. 08007

flow" Many Stock No. Description

PLEASE SEND D GIANT FREE CATALOG "E" merchandise totals

ADD HANDLING CHARGE: $1.00 ON ORDERS UNDER $5.00; 50< ON ORDERS OVER $5.00

MAIL COUPON FOR

GIANT FREE
CATALOG!

180 PAGES • MORE THAN
4,500 UNUSUAL BARGAINS

Completely new 74 Catalog. Packed with huge selection

of telescopes, microscopes, binoculars, magnets, mag-
nifiers, prisms, photo components, ecology and Unique

Lighting items, parts, kits, accesories — many hard-

to-get surplus bargains. lOO's of charts, illustrations.

For hobbyists, experimenters, schools, industry.

EDMUND SCIENTIFIC CO.
300 Edscorp Building, Barrington, N. I. 08007

Please rush Free Giant Catalog "E"
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£125,000 ($300,000) and 2 years of loving labour

went into this sumptuous Centennial Edition of

THE COMPLETEWORKS OF

DICKENS
As your introduction

let us send you

FREE
Great Expectations
WITHOUT ANY PURCHASE
OBLIGATION WHATSOEVER

z:
BOUND IN EUROPE IN OLD WORLD STYLE
The quality of printing and binding in this Centennial Edi-

tion is seldom seen in the U.S.A. The covers have the look
and feel of a kid glove. Their delicate design is 24 kt. gold.
The books are full of gracious touches you have not seen in

decorated endpapers, silk headbands, sewn-in book-
marks, period illustrations. A perfect expression of good
taste in decorating as well as in literature.

'Now ... let these unforgettable characters of the
world's master story-teller walk into your home.

Lei this be your introduction to the most fascinat-

ing characters that any writer's genius ever
created. The improvident Micawber. always wait-

ing for something to turn up . . . Uriah Heep. the

"so very 'umble". . . honest Pegotty endlessly
roaming in search of his seduced daughter . . .

Sampson and Sarah Brass . . . Quilp . , . and poor
little Nell . . . their very names breathe the magic
gift of Charles Dickens for creating vivid charac-

ters. Every page you read comes alive with real

people whom you'll love . . . hate . . . pity . . . and
never forget! vVoh' meet them — treasure them in

your home — in beautiful books worthy of the

genius who created them.

Rich heirloom bindings— classic illustrations

This sumptuous Centennial Edition of the Works
of Charles Dickens took Heron Books in England
£125.000 and 2 years of loving effort to create.

The edition has taken British booklovers by storm,

and is now available here at amazingly low cost.

With classic-style printing, elegant gold-tooled

rich-textured bindings, and the original illustra-

tions of such famous Dickens artists as Cruik-
shank, "Phiz" and Tenniel. these books are

treasures indeed. They will beautify your book-
shelves, enrich your home, and delight you. your
children, and generations to come—just as their

tales have delighted generations past.

But you have to see them, take them in your
hands, examine them lovingly to recognize their

full value. We therefore make this fantastic offer:

Accept as an outright gift one of the best loved
Dickens classics "Great Expectations". . . FREE!
Simply mail the Free Dickens Coupon and dis-

cover the superb Centennial Edition without obli-

gation to buy a single book!

single volume. Ar
will still be yours i

But if you are a

elegant binding.

Your opportunity to build a beautiful library

—at low cost

If you are not absolutely convinced after reading
and examining your first volume that the Centen-
nial Edition represents a publishing venture of

such unique beauty that you will always be proud
to have such books in your home, then simply
notify us within 10 days and your subscription

will be cancelled without your having bought a

id GREAT EXPECTATIONS
o keep.

s thrilled by the beautiful and
i charmed by the many repro-

ductions of the original illustrations, and as fasci-

nated by the masterful Dickens narrative as we
think you will be, then each month thereafter we
will advise you in advance of every shipment,
which you may accept if you wish at the special

low subscriber price of 53.89 plus shipping. Each
book will be identically printed and bound in

Europe to the same high standards. But you will

not have to take more than you actually want.

You may terminate your subscription any time

you decide your collection is as complete as you

Limited Edition — reserve now. Clearly, an editi(

of this magnificence cannot be pro-

duced en masse. Our import quota is .^^^
limited. Should it be over-subscribed, ^^^Ji
it may take some time before addi- ^fl^S
tional sets can be offered. To avoid .-. • -

disappointment, send the Free Reser-

vation Coupon now.

HERON BOOKS, 201 Lincoln Blvd.. Middlesex. New Jersey 08846 L

Free Reservation Coupon:

HERON BOOKS. 201 Lincoln Blvd.,

Middlesex, New Jersey 08846

Please send me as an OUTRIGHT GIFT the sumptu-
ous Centennial Edition of Great Expectations. Ac-
cepting this gift does not obligate me to order any
further books, not even one!

You wUl send me advance notice of all matching
Dickens Centennial Edition volumes as they become
available, and 1 may reject any shipment merely by

notifying you. I may return any volume you send
without penalty after a 10-day free examination, or I

may keep it for just S3.89 plus shipping.

You will cancel my subscription whenever I notify

you I consider my collection complete. There is no
minimum number of books I must order—nor even

one! Great Expectations is mine to keep FREE in

any case.

Signoture

Print







artist: peler chermayeff

The ideal

Seas that are permanently
protected from man's abuse.

The real

Thoughtlessly, man spews
waste into the world's oceans.

From the air, from the streams,

from ships, all of it from
ourselves.

magnum: erich hartmann

We must find new and better ways to Throughout the world, man must learn

guard our waters from ourselves. Our
solutions must be swift. They must be
creative and mature. For tomorrow the

waters of the world will inherit what we
do today.

to function without fouling the oceans—
and the air and earth that adjoin them.

Until then, we cannot protect the

environment in which life began—and
on which our lives still depend.

AtlanticRichfieldCompany <>



'''^e well-managed forest
benefits the environment l^u

can see ithappening
right here."

(Advertisement)

John Preston
Director of the Museum of Science

and History^ Little Rock, Arkansas.

John R. Preston is an ardent con-

servationist involved in environ-

mental education. Recently, Mr.
Preston had this to say about the

Southern Forest: "Like many en-

vironmentalists, I used to question

the idea that a managed forest

could be used for anything but tim-

ber production. But the well-man-
aged forests of the South have con-

vinced me that this is not neces-

sarily the case. It is apparent that

well-manged timber stands provide

a number of priceless benefits in-

cluding ground cover, watershed,

renewable timber resources, wildlife

habitat, and a variety of recreation-

al opportunities. The results of mul-
tiple-use forestry, as practiced in the

Southern Forest for the past thirty

years, have pretty much convinced
me that the environmentalists and

the forest industry are not as far

apart as many people think."

Through multiple-use forestry, the

forest industry is seeking and reach-

ing many of the goals of the environ-

mentalists.

For more information, write to

Southern Forest Products Associa-

tion, P. O. Box 52468, New Orleans,

Louisiana 70152.
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We'd likeyou to know

nkiliAl J>-i I U-^

How Exxon's new
floating fence corrals oil spills.

Containing an oil spill in calm

water is no great trick. Tine tricky

part is containing it in rough
water. And we're pretty sure that

Exxon has developed a device

that can be used in rough water.

It's called a Bottom-Tension

Boom. It's actually a floating

fence that is pulled around an oil

slick by tugboats. The fence

hangs from a thousand-foot
boom of flotation units.

What makes the bottom-ten-

sion boom unique is that the tow

lines are attached only below the

water line. This keeps the under-

water fence taut so oil can't es-

cape under or over the boom.
The unit is pulled around a spill

and the oil is then pumped into a

floating barge nearby.

As safe as offshore drilling

and tanker operations are, there

is always the possibility of a spill.

But tests have shown that the bot-

tom-tension boom works. Works
so well, in fact, that we've de-

cided to offer royalty-free li-

censes under any patents we
may obtain on it.

ElS(pN
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Auttiors "Sizing Up Human Intelligence"

is the second in a series of columns
that Stephen Jay Gould will be

writing for Natural History under

the general title: "This View of

Life": a title taken from the last

line of Darwin's Origin of Species.

It reflects Gould's evolutionist per-

spective on all sorts of organisms

and events. An associate professor

of geology at Harvard University's

Museum of Comparative Zoology,

Gould does field work in the Baha-

mas and Bermuda and relaxes by

singing in choral groups.

"To remind myself that I am a

zoologist," writes Kenneth E.F.

Watt, "I do field work every sum-

mer, mostly in coral reefs or rain

forests." The rest of the time. Watt,

who is professor of zoology at the

University of California at Davis,

studies the relation between the

spatial design of cities and per cap-

ita energy consumption and devel-

ops global computer simulation

models. His examination of early

nineteenth-century resource con-

sumption rates led to his interest in

placing today's energy crisis in his-

torical perspective.

Earthquakes have been a part of

Christopher Scholz's life since he

was a boy in California, where, he

says, "I always had a feeling of ex-

citement mixed with awe when I

felt an earthquake." After doing

seismological field work along Cali-

iornia's San Andreas fault, Scholz

went to New Zealand, where his re-

search on that country's Alpine

fault led to further investigations on

the origins of the Southern Alps.

He is now teaching geology at Co-

lumbia University and doing re-

search on earthquake prediction at

the university's Lamont-Doherty

Geological Observatory.



For the past ten years, writer-

photographer Fred Bruemmer has

spent about six months of each year

traveling through the Arctic. His

expeditions have ranged from
Alaslca to the Thule district of

Greenland, where he recorded the

changing life-style of the world's

northernmost people, the Polar Es-

kimo. A frequent contributor to

Natural History, Bruemmer has

written several books on the ani-

mals and peoples of the north; the

most recent. Encounters with Arctic

Animals, was published by
McGraw-Hill in 1972.

A professional writer with a

background in chemistry, Ritchie
R. Ward has written extensivelv on
the achievements and contributions

of prominent scientists. A long-time

resident of California, Ward spent

five years in Hawaii as a soil chem-
ist, and thirty years as an industrial

chemist with Shell Oil, where he
was also in charge of the company's
information program. Ward is the

author of Practical Technical Writ-

ing and The Living Clocks, a book
on biological rhythms.

Press in 1973. He is associate pro-

fessor of anthropology at the Uni-

versity of Otago in New Zealand.

Ademola Olugebefola, who did

the illustrations for "Oscar," was
born in the Virgin Islands. He has

studied at several New York insti-

tutes, among them the Weusi Acad-

emy of Arts and Studies, where he

received a doctorate in 1969. Olu-

gebefola, whose work is in repre-

sentative collections of Caribbean

and Afro-American art, has partici-

pated in numerous group exhibi-

tions and has had several one-man
shows.

Immediately upon his arrival in

Providencia, in 1958, British-born

anthropologist Peter J. Wilson met

Oscar, the subject of his study An
Inquiry into the Nature of Sanity.

He was at once attracted to the

man, seeing in him "what passes

unnoticed, although not unsuffered,

in the lives of ordinary people,"

and during three field trips to the

remote Caribbean island, he spent

hours recording Oscar's lengthy

monologues. Wilson's broader

study of Providencia, Crab Antics,

was published by Yale University

Believing that we must identify

the weaknesses in our traditional

approaches to wildlife management
before we can adequately protect

endangered species, Richard S.

Miller has been using a computer

to develop population models of

sandhill cranes. Miller has studied

these birds on the lakes and grain

fields of the western prairies since

the late 1950s, when he was teach-

ing at the University of Saskatche-

wan. Now Oastler Professor of

Wildlife Ecology in the School of

Forestry and Environmental Stud-

ies at Yale University, Miller is also

president-elect of the Ecological

Society of America.
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testimony to the

word ''comfort".
Lvntlier so soft it's hard to describe!

Ill over 20 years of selling Deer Mocs lo

our customers, we've yet to discover a way
of putting inlo words the comfort and
Iionest pleasure you'll experience while
wearing them. All you feel is the vehet-
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Vista^ord^

Mostpeople

rd Cruises,

take two.

More than 50% of the passengers who

cruise on our two beautiful ships have

sailed with us before. And they just

couldn't wait to get back to the welcome

that's unique to Norway's most ex-

perienced world cruise line.

You find it in the service, the cuisine,

and in the ships themselves, from

your gracious cabin to our dramatic

picture-window lounges. You find It in

the ports of call, carefully chosen to

bring out the best in cruising. And in

the warm welcome-back you get when

you return from a day ashore.

Where will you cruise with us this

year, again orforthe first time? It

could be the Caribbean or the Medi-

terranean in spring. Or the glittering

North Cape. Eastern Europe, or

the South Pacific. Or, in early '75,

the Orient or Africa...

So ask your travel agent soon

where the Vistafjord and Sagafjord are

oing. Or call us for brochures. We'd

like to welcome you aboard on one of

our cruises ortwo.

From New York (Port Everglades*)
SPRING MEDITERRANEAN, GREEK ISLANDS, April 6'/10.

40 days. 20 ports. Vistafjord

EASTER WEST INDIES, April 12. 14 days. 7 ports. Sagafjord.

SPRING CRUISE TO EUROPE & BRITISH ISLES, April 26.

35 days. 20 ports, Sagafjord.
NORTH CAPE & FJORDLANDS, June 1. 32 days. 12 ports.

Sagajford,
NORTH CAPE & NORTHERN EUROPE, June 25. 42 days.

19 ports. Vistafjord.

SCANDINAVIA AND EASTERN EUROPE, Aug. 7. 30 days.

8 ports. Vistafjord.

FALL MEDITERRANEAN, Sept. 7. 39 days. 15 ports. Vistafjord.

SPANISH MAIN (N. Y, to California), Sept. 14. 16 days. 6

ports. Sagafjord.
SOUTH PACIFIC/AUSTRALIA & NEW ZEALAND, Oct. 1. (from

San Francisco) 50 days, 20 ports. Sagafjord,

SIX CARIBBEAN CRUISES, Oct. 19*-Dec, 18*. 10-17 days
5-10 ports, Vistafjord,

SOUTH SEAS-EAST INDIES-ORIENT, Jan. 7/10*. 90 days

22 ports, Vistafjord,

FOUR CONTINENTS, Jan. 21 /23*. 79 days. 29 ports, Sagafjord.

Vistafjord & Sagafjord,

the weicome-back ships.

29 BROADWAY, NEW YORK, N. Y. 10006

Tel. (212) 944-6900.

The Vistaljord and Sagafjord are registered in Norway



A small, extraordinary planet...

ITIMEIma
BOOKS

Start with an
amazing universe

...that gave birth to an

extraordinary planet

. . . that was able to produce

350,000 different kinds of plants

. . . and one million different kinds

of animals

. . . that live and die, struggle

and adapt, and all the while depend

on each other for survival.

ThemS NATURE LIBRARY
invites you to explore

THE SEA
where life itself began

yours for 10 days free



Wgm TIME-LIFE BOOKS Dept.1004
'***^ Time & Life Building, Chicago, 111. 6061

1

Yes, I would like to examine The Sea. Please send

it to me for 10 days' free examination and enter

my subscription to the Life Nature Library. If

I decide to keep The Sea, I will pay $4.95 ($5.95

in Canada) plus shipping and handling. I then will

receive future volumes in the Life Nature
Library series, shipped a volume at a time ap-

proximately every other month. Each is $4.95

($5.95 in Canada) plus shipping and handling and

comes on a 10-day free-examination basis. There

is no minimum number of books that I must buy,

and I may cancel my subscription at any time

simply by notifying you.

If I do not choose to keep The Sea, I will return

the book within 10 days, my subscription for fu-

ture volumes will be canceled and I will not be

under any further obligation.

please print

Canadian Residents: Please mail this form in envelope.

Scliools and Libraries: Order Library Style Bindings from Silver

Burdett Co., Morristown, N.J. 07960. Eligible for Titles I, II funds.

SEND NO MONEY MAIL THIS CARD.
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Accept THE SEA as
your introductory volume

for

10 days FREE



brimming with life in unimaginable variety...

This is the universe
. . . perhaps some
10 billion light-years

wide. . . where comets
fly, supernovae
explode, galaxies are
born and die . .

.

. . . and this is a tiny

speck of it, the
planet we call earth
... a strange,
wonderful, and
improbable world . .

.

... so cold in spots
the temperature
plunges to —140" and
the icesheet is 9.200
feet thick ... so warm
in others the
temperature has
reached 136°
in the shpde . .

.

. . . and where nature
decided that, despite
the cold, despite the
heat, despite everything,
life was going to

win out in a million
ways . . . life that probably
originated here
in the sea . . .

. . .where it flourishes
today even at depths
of six miles . .

.

and always changing, experimenting, reaching . .

.

. and took wing ... all depending on ... existing in an
(and making possible) intricate chain that

a variety of vegetation relates every living

from tiny flowers to thing on the face
massive redwoods ... of the earth . .

.

. . . groping for ne«
and better ways of

survival . .

.

. . . and, in one of nature's
most amazing creations,
survival by imagination, by
thought, by the intelligence
of the human brain that is

able to read this right now!

it's the story of nature as only nai could tell it!

To tell nature's story, a story brimming

with life of every description ... to cover

it with authority and excitement . . . Tihae-

LiFE Books pooled the talents and knowl-

edge of hundreds of eminent naturalists,

writers, photographers and artists. Once
you examine THE SEA, we're sure you'll

want to keep it . . . and keep on receiving

morevolumes (at approximately two-month

intervals, each with the same 10-day free

examination). Over 2,500,000 homes now
have LIFE Nature Library books — to keep
alive the wonder, mystery and beauty of

the natural world.

For full details see the attached post-

paid order card. If card is missing, write

to: Time-Life Books Dept. 1001, Time & Life

Building., Chicago, Illinois 60611.

Each volume is 8Vi' x 11'

Permanent hard covers; printed
in full color

Approximately 190 pages, with
illustrations on almost every page



I^HUJ/)^ Splash.What a fresh idea.

The cocktail's been given a new twist. With an ounce of

Kahlua, a splash of soda, and a squeeze of lime. On the

rocks. A drink to have any time good taste is In order.

It's so easy to get fresh with Kahlua. We tell all in our

recipe book. Yours for the sending. Because you deserve

something nice.

Kahlua. Coffee Liqueur from Sunny Mexico. 53 Proof.

Jules Berman & Assoc, 116 No. Robertson Blvd., Los Angeles, Calif. 90048

the feeder tried valiantly to defend
it against four others that discov-

ered it later.

Then I set up two feeders, and
defense, although attempted with

vigor, became impossible. Syrup
consumption was enormous and we
had a month of engaging activity

around the cabin. But the following

summer, when a feeder was reac-

tivated, no birds came.

Had we diverted them the first

year from their normal sources to

an abnormal source with neither

minerals nor vitamins, thus deci-

mating the lot? Had we encouraged

the production of more young,

which were unable to survive on lo-

cal sources until we got there in late

summer? Or was this merely a nor-

mal fluctuation in the population?

What is the effect of encouraging

these lovely birds to alter their feed-

ing habits to sources that provide

nothing but calories?

N.AT G. Haseltine

San Rafael, California

Scientists and
the Bon^b. Ill

I was greatly saddened that you

published Allen Duffis's letter,

"Scientists and the Bomb" [Decem-

ber, 1973].

Whatever the minor points sur-

rounding Japan's surrender in

1945, there can be little doubt that

the scientists, and especially the

leading politicians, directly in-

volved in dropping the atomic

bombs on Hiroshima and Nagasaki

and in carrying out the unrestricted

air raids on Germany and the Euro-

pean mainland were, indeed, "bar-

barians"—an expletive far too mild

in view of their conduct. What is

even more disturbing, however, is

Arthur Galstons original article.

He indulges in overblown nation-

alist rhetoric in praise of the un-

challenged superiority of American
science, education, and agriculture.

Nothing could be more distorted.

To cite just one lesser example: nu-

mei'ous regions throughout Europe,

Southeast Asia, China, and Japan

show far greater average annual

crop yields than does American ag-

riculture, their main stumbling

blocks being relative lack of land

and high population densities.

Many of them have been carrying

on intensive cultivation for cen-

turies, and with little fanfare.

Dr. Andreas R. Wesserle

Milwaukee, Wisconsin



You won't he stunned hy T^ew ^aland's fiords.

T^ot after you've seen

l^ew Zealand's alps, glaciers, geysers,

volcanoes, fern forests and

beautiful beaches.

Alps covering an area larger than all Switzerland;

geysers hurling steamy plumes high into the air;

smoking volcanoes; the largest glacier anywhere in

the world outside the Pole. For sheer scenic splendor,

New Zealand is unmatched by any country on earth.

For warm hospitality, you can't meet the match of

the friendly New Zealanders. For more information

about New Zealand, see your travel agent or send the

coupon to us, and we'll send you our new free Kiwi

Travel Pack, containing colorful brochures which will

tell you everything you will want to know about

New Zealand ... the Land of the Long White Cloud.

NEW ZEALAND GOVERNMENT TOURIST OFFICE,
Department NH-24
153 Kearny Street, San Francisco 94108; 630 Fifth Avenue, New
York City 10020; or 510 W. Sixth Street, Los Angeles 90014.

Please send me your new Kiwi Travel Pack.

I am interested in information on nearby Australia, too.

Name

Address-

City _Zip_



This View of Life liy Stephen Jay Gould

Sizing Up Human Intellig^ence
JVe do not have the largest brain in the animal kingdom,

so what makes us think we're so smart?

"Size," Julian Huxley once re-

marked, "has a fascination of its

own." We stock our zoos with ele-

phants, hippopotamuses, giraffes,

and gorillas. Jumbo was one of P.T.

Barnum's greatest attractions until

the beast's fatal collision with a

train engine. This focus on the few

creatures larger than ourselves has

distorted our conception of our own
size.

Most people think that Homo sa-

piens is a creature of only modest

dimensions. In fact, humans are

among the largest animals on earth;

more than 99 percent of animal

species are smaller than we are.

Within our own order of approxi-

mately 190 species, only the gorilla

regularly exceeds us in size.

In our self-appointed role as

"lord of all," we have taken great

interest in cataloging the features

that permitted us to attain this lofty

estate. The brain, upright posture,

development of speech, and group

hunting (to name just a few) are of-

ten cited, but I have been struck by

how rarely our large absolute size

has been recognized as a controlling

factor of our evolutionary progress.

Despite its low reputation in cer-

tain circles, self-conscious intelli-

gence is surely the sine qua nan of

our current status. Could we have

evolved it at much smaller body

sizes? One day, at the New York
World's Fair in 1964, I entered the

Hall of Free Enterprise to escape

the rain. Inside, prominently dis-

played, was an ant colony bearing

the sign: "Twenty million years of

evolutionary stagnation. Why? Be-

cause the ant colony is a socialist,

totalitarian system." The statement

scarcely requires serious attention;

nonetheless, I should point out that,

first, ants are doing very well for

themselves, and secondly, it is their

size rather than their social struc-

ture that prevents the attainment of

high mental capacity.

In this age of the transistor, we
can put radios in watchcases and

bug telephones with minute elec-

tronic packages. Such min-
iaturization could lead us to the

false belief that absolute size is ir-

relevant to the operation of com-

plex machinery. But nature does

not miniaturize neurons (or other

cells for that matter).

The range of cell size among or-

ganisms is incomparably less than

the range in body size. Small ani-

mals simply have far fewer cells

than large animals. The human
brain contains several billion neu-

rons; an ant is constrained by its

small size to have many hundreds of

times fewer neurons.

There is, to be sure, no estab-

lished relationship between brain

size and intelligence among human
beings (the tale of Anatole France

with a brain of about 1,000 cubic

centimeters vs. Oliver Cromwell

with well above 2,000 cubic cen-

timeters is often cited). But this ob-

servation cannot be extended to dif-

ferences between species and
certainly not to ranges of sizes sepa-

rating ants and humans. An effi-

cient computer needs billions of cir-

cuits and an ant simply cannot

supply them because the relative

constancy of cell size reqtiires that

small brains contain few neurons.

Thus, our large body size served as

a prerequisite for our attainment of

self-conscious intelligence.

We can make a stronger argu-

ment and claim that humans have

to be just about the size they are in

order to function as they do. In an

amusing and provocative article

{American Scientist, 1968), F.W.

Went explored the impossibility of

human life, as we know it, at ant di-

mensions (assuming for the moment
that we could circumvent—which

we cannot—the problem of intelli-

gence and small brain size). Since

weight increases so much faster

than surface area as an animal gets

larger, small animals have very high

ratios of surface to volume: they

live in a world dominated by sur-

face forces that affect us scarcely at

all (see mv column in last month's

Natural History).

An ant-sized man might don

some clothing, but forces of surface

adhesion would preclude its re-

moval. The lower hmit of drop size

would make showering impossible;

each drop would hit with the force

of a large boulder. If our homun-

culus managed to get wet and tried

to dry off with a towel, he would be

stuck to it for life. He could pour

no liquid, light no fire (since a

stable flame must be several milli-

meters in length). He might pound

gold leaf thin enough to construct a

book for his size, but surface adhe-

lO
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McGraw-Hill Color Slide Program
of the Great Masters, Dept. AY-128

1221 Ave. of the Americas, New York, N.Y. 10020

PLEASE enter my trial subscription to this

completely new Color Slide Program and
send me the Leonardo da Vinci Album (includ-
ing 20 color slides and 40-page illustrated lec-

ture). Bill me only $1, plus a few cents shipping.
If I am not delighted with this introductory
package, I may return everything within 10 days,
cancel my subscription, and owe nothing.

If I do continue, you will send me a new
Color Slide Album approximately every six

weeks (for 10 days trial examination) and bill

me at the subscribers' low price of $6.95, plus
shipping. I may take as few or as many Albums
as I like, and may stop whenever I wish. After
my fourth shipment I will be given a choice of
receiving all remaining albums in one conveni-
ent shipment, or continuing with single-album
shipments.

Address.

City

State Zip No,

with this card In envelope addressed to McGraw-HiU
Color Slide Program of the Great Masters. If not de-
lighted, return projector within 10 days tor full refund,

s offer avvlies to U.S. and Canada only. AY-128

Imagine thethriiiof

viewing the famous "Mona Lisa" in the true colors of the"^

artist's palette and the same size as the original in the
Louvre! This work is just one of the priceless paintings
by Leonardo da Vinci you and your family will enjoy
when you receive your introductory Color Slide Album.

MAIL ATTACHED CARD TODAY
SEND NO MONEY-NO POSTAGE REQUIRED



ENJOY THIS SPECTACULAR NEW

Color Slide Art Lecture
IN YOUR HOME FOR $1

W^L I You will view 20 famous

jgi^k^ masterpieces by the great

mk" LEONARDO DA VINCI

each one projected on your wall in

THE FULL GLORY OF THE ORIGINALS.

You will receive fascinating commentary

on each painting and its place in the

life of the artist. You will discover a new

way to increase your enjoyment and

understanding of the world's great art.

A special demonstration offer from the new Color Slide Program of the Great Masters

THERE IS NO EXPERIENCE in the World of
art more thrilling than to stand before a

magnificent painting—and to learn about it

from someone who knows the work well.

Suddenly everything you see takes on new
meaning, as you begin to understand fully

what the artist is communicating through
his particular choice of color, form, brush
stroke, and theme.

Now, your family can share this exciting
experience—and important cultural advan-
tage—at home, through the entirely new
Color Slide Program of the Great Masters.
You view world-famous works of art pro-
jected on your own wall in the full glory of
the original canvases—whWs a noted author-
ity points out the significant aspects of each
painting, and gives you fascinating back-
ground on the man behind the masterpiece.

This method of art education—the color
slide art lecture—is widely used by leading
museums and universities. It has never be-
fore been made available to families at home.
A new way to deepen your appreciation of art and artists

As a subscriber, you are offered a series of un-
usual albums, each containing 20 color slides of
priceless paintings by a celebrated master. These
superb 35mm slides were created by specialists
in art photography working in leading museums
and collections throughout Europe and Amer-
ica. The authentic colors of the original paint-
ings, every subtle line and detail, are brilliantly
revealed on these slides. They can be shown on

any standard home slide projector. (If you do
not own a projector, you may obtain one at low
cost with your trial Album. See the special offer

at the right.)

The color slides, however, are only one part
of the Album. Bound into the center of each
Album is an illustrated 40-page guided lecture
which discusses the artist's life as well as each
of the 20 paintings presented; its place in the de-
velopment of the artist, its importance in the
history of art, its reflection of the tastes and atti-

tudes of the period.

As you view the paintings projected on your
wall and read the absorbing commentary, you
and your family will discover a whole new di-

mension in the enjoyment of art. If you have
been disappointed by the inadequacies of small
prints and art reproductions, you will be de-
lighted with the thrilling visual experience of-

fered by the Color Slide Program of the Great
Masters. It is very much like taking your own
"private tour" with an art expert guiding you
through the world's finest collections.

The Program is flexible—the cost is low

Approximately every six weeks, you are of-

fered a complete new Color Slide Album of 20
distinctive slides and an illustrated lecture. Forth-
coming Albums will be devoted to the lives and
works of such great masters as Michelangelo,
Rembrandt. Goya, Gauguin, and Picasso, as

well as Rubens, Van Gogh, Lautrec, Chagall,
and other outstanding artists from every major
period.

If the slides were available from museums,
you would expect to pay as much as $15 a set.

Yet, as a member of this new Program, you pay

only $6.95 for each complete Album—including
20 color slides and 40-page illustrated lecture.

You may take as few or as many as you like,

and may stop whenever you wish.

Accept this $1 demonstration offer

To introduce you to the Color Slide Program of
the Great Masters, we will send you the Color
Slide Album, Leonardo da Vinci (described
above), for 10 days trial. If you are delighted
with the demonstration, send only $1, plus a
few cents for shipping. Thereafter, you will be
offered a new Album approximately every six

weeks at the low price of only $6.95. You will

also be given the opportunity to elect to receive
remaining volumes. If not thrilled, however,
simply return everything within 10 days, and
you will be under no further obligation. Mail
the attached card today.

ousel 600 Projector supplied
3-Inch //3.5 Ebtanar lens. This top
all regular 2"s2" 35mm slides.

It has dependable gravity feed
and you have instant access to

any slide at any time. List price
$64.95 — subscribers' price only
$48.95. plus tax. Remittance
must accompany trial subscrip-
tion form. If you are not com-
pletely delighted with the pro-
jector, you may return in 10
days for a full refund.

If Reply Card has been removed, write Color

Slide Program of the Great Masters, Dept. AY-128

1221 Ave. of the Americas, New York, N.Y. 10020.

II



Our free book
oftours to India

will free you
from another
ordinary trip

to another
ordinary place.

The India Book is a gift to you from

Air-India. It's filled with extraordinary

tours of an extraordinary land.

The tours in The India Book are

as different as India is. Whatever the

duration of your stay, price range or

special interest, there's a special tour

for you in The India Book.

You can be there this year. Send

for The India Book.

Wander through

the beautiful

full-color

photos.

Then see you r^

travel agent to help you

with your arrangements.

666 Fifth Ave., N.Y., N.Y. 10019

Yes! I'd love a

free copy of The India Book.

City

Stale, Zip NH-2

Wework all day to make
your night with us a dream.

5 10 50 too

BODY WEIGHT IN KILOGRAMS

Body weight and brain weight

tend to vary systematically

in mammals. The line plotted

on this logarithmic graph

indicates the average

relationship between brain

size and body weight. While

chimpanzees and gorillas

are somewhat above average,

humans have much larger

brains for their size.

sion would prevent the turning of

pages.

Our skills and behavior are finely

attuned to our size. We could not

be twice as tall as we are for the ki-

netic energy of a fall would then be

32 times as great, and our sheer

weight (increased eightfold) would

be more than our legs could sup-

port. Human giants of eight to nine

feet have either died young or been

crippled early by failure of joints

and bones.

At half oiu- size, we could not

wield a club with sufficient force to

hunt large animals (for kinetic en-

ergy would decrease 32-fold); we
could not impart sufficient momen-
tum to spears and arrows; we could

not cut or split wood with primitive

tools or mine minerals with picks

and chisels.

Since these all were essential ac-

tivities in our historical devel-

opment, we must conclude that the

path of our evolution could only

have been followed by a creature

very close to our size. I do not ar-

gue that we inhabit the best of all

possible worlds, only that our size

has limited our activities and, to a

great extent, shaped our evolution.

X m. human brain weighs about

1,300 grams (45.5 ounces) on the

average; to accommodate such a

large brain, we have bulbous, bal-

loon-shaped heads unlike those of

any other large mammal. Can we
measure superiority by the size of

our brains?

In absolute brain size, humans
are surpassed by whales and ele-

phants. But this fact does not con-

fer superior mental ability upon the

largest mammals. Larger bodies

need larger brains to coordinate

their actions.

We must find a way to remove

the confusing influence of body size

from our calculation. The comput-

ing of a simple ratio between brain

weight and body weight does not

work. A large number of very small

mammals have higher ratios than

humans; that is they have more
brain per unit of body weight. This

results from the correlation between

jjrain size and body size. Brain size

does increase with body size, but it

increases at a much slower rate than

body size.

If we plot brain weight against

body weight for all species of adult

mammals, we note that the brain in-

creases at about two-thirds the rate

of the body. Since the surface area

of animals also increases about two-

thirds as fast as weight, we con-

jecture that brain weight is not

regulated by body weight, but pri-

marily by the body surfaces that

serve as end points for so many
innervations. This means that be-

cause their bodies are bigger,

large animals have absolutely

larger brains than humans and

that small animals have relatively

larger brains than humans becau'se

body size decreases more slowly

than brain size.

For mammals, if we plot brain

size vs. body weight on a graph, we
solve our paradox. The criterion

that shows our superiority is neither

absolute nor relative brain size—it

is the difference between actual

brain size and expected brain size at

that body weight. To judge the size

12



If you^/e been
saving up fora great receiver

you just got a break.
The Pioneer SX-828 and SX-727

AM-FM stereo receivers have been

acclaimed as the greatest values at

$499.95 and $399.95 respectively.

And so they are. But Pioneer, as the

leader in high fidelity cornponents, is

totally committed to expanding the

frontiers of high fidelity to achieve

perfection in sound feproduction.

And we are continuing to do so.

Shortly we will introduce three

new stereo receivers — SX-1 01 0,

SX-939 and SX-838. They will continue

the Pioneer tradition of unrivalled

excellence through innovation in

state-of-the-art technology in design

and performance. *- ' *
^^-^ ,«. „ ~«-*

But until these«n§wmod|js are* r

available, Pioneer dealej-s;*!],! be able*

to offer unusual savings on the SX-828
and the SX-727. Currently they're the

best values in the world of high

fidelity. With only a limited supply at

Pioneer dealers, they won't last long.

The choice is yours. You can wait

for Pioneer's new breakthrough

models. If so, we admire your

foresight. If you decide to take the

substantial savings on the SX-828 or

SX-727, we applaud your business

acumen.
U.S. Pioneer Electronics Corp.,

75 Oxford Drive, Moonachie,
Hew Jersey 07074
Wesl: 1;33O0 S. Estrella, Los Angeles
9o24|/ Midwest: 150Q,Greenleaf, ^

'£ll||3r6|/aH5*>itlag€;fl.,0OOp7 * " -

'"CanaSaiSfHr P'ferkec'CQf'*^

SPECS
IHF Music Power
4 ohms
RMS @ 8 ohms,
Both channels
driven («>1 KHz
FM Sensitivity

(IHF)

Selectivity

Capture Ratio

CdPIONEER
vhen you want something bette



Why it pays
to invest in

the thin one.

Leitz Trinovid* binoculars are

about half as bulky as conventional

glasses of comparable power.

And they are also about twice

as expensive.

The thin shape alone may justify

the cost, but there are two other

reasons: your left eye; your right eye.

When you use binoculars, they

become an extension of your own
optical system. And if they are not

properly aligned they will subtly, but

surely, tire and strain your eyes.

This is why it is important in

binoculars that all components be of

high quality, painstakingly crafted.

Leitz Trinovid binoculars meet

these requirements and more. They

are hand assembled. Their superb

optics are color-corrected and anti-

reflection coated. Each unit is perfectly

aligned. The "roof prism" design that

makes Trinovid thin and a unique

internal focusing system make it

possible to seal all the elements. So

Trinovid is dustproof, highly water-

resistant, and sturdy.

Trinovids are the only binoculars

that offer the original owner a

lifetime guarantee. (In case of a

defect, return the unit postpaid and

Leitz will either repair or replace it

at our option.)

Discover why it pays to invest in

the thin one. Try out Trinovids at

your authorized Leitz dealer.

Write for a brochure and

dealer list to E. Leitz, Inc.,

Rockleigh, N.J. 07647. Dept. H.

Leitz
The only binoculars with a lifetime

guarantee.

1500-



You can help save Aurora Cortex
for $15 a month.

Or you can turn the page.

Here are some facts about Aurora Cortez,
her family, and her town—Plato, Magdalena,
on the coast of Colombia. No editorializing.

No embellishment. Just facts.

Aurora is five years old. She lives with her
parents and three brothers and sisters in a
house made of mud and bamboo.
No electricity. No running water. No

sanitary facilities. Aurora's father earns $1.00
a day herding cattle. And there is about a
50%chance that Aurora will grow up illiterate.

Because it costs money to go to school in

Colombia. Money her father doesn't have.

But for $1 5 a month through Save the
Children Federation you can sponsor a
Colombian child like Aurora. Send her to

school. Improve her living conditions. Help
her neighbors rebuild the bridge that

connects Plato to the town's only hospital.

Help people—indeed, help an entire

community—to help itself.

Foryoulhere are many rewards. The
chance to correspond with a child. To
receive a photograph. And progress reports.

And above all, to know you are reaching out
to another human being. That's how Save the
Children works. But without you it can't work.
So please: clip this coupon and mail it today.
Now you can turn the page.

Save the Children Federation, founded in 1932, is registered with the U.S. StaWDepartment
Advisory Committee on Voluntary Foreign Aid. Contributions are income tax deductible.

I wish to contribute $15 a month to sponsor a Q boy D girl:

D Where the need is most urgent

D Africa D Europe Q Latin America
n Appalachia(U.S.) D Indian (U.S.) D Middle East

n Bangladesh D Inner Cities (U.S.) D Southem Black (U.S.)

n Chicano(U.S.) D Israel D Vietnam
n Korea

Enclosed is my first payment

:

n $180 annually Q $45 quarterly

D $90 semi-annually D $15 monthly

n Instead, enclosed Is my contribution of $

D Please send me more information.

NAME-

ADDRESS-

CITY -STATE-

David L Guyer, Executive Director

SAVE YHE CHILDREN FEDERAYION
345 East 46th Street, New York, N.Y. 10017 mu
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A Naturalist at Large

The End of an Ener-gy Or-gy
Americans have gobbled up sources of energy

for centuries. Now we must learn to diet

By next month, the United
States, particularly the northeast,

may be in danger of economic

strangulation because of the fuel

shortage. How could we be so ill-

prepared? The answer is that we are

the victims of a defective pattern of

thinking that originated in a series

of historical accidents in the nine-

teenth century. The ultimate con-

sequence of this erroneous thinking

was inevitable; the Arab export em-

bargo merely hastened the arrival of

a crisis that would have arrived by

1979 at the latest.

In the nineteenth century we
consumed wood, whale oil, and buf-

falo at astonishingly high rates. This

pattern of resource use had pro-

found implications on our later de-

velopment. By 1850, 91 percent of

our energy came from wood, and

Americans were consuming fuel

wood at an annual rate equivalent

to the burning of 7,091 pounds of

coal per person. To put this into

perspective, in 1969 the total con-

sumption of energy in all forms, in

pounds of coal equivalents, was

only 6,993 pounds per capita in

Switzerland, and 6,235 in Japan.

Thus, by the mid-nineteenth cen-

tury, and perhaps even earlier, the

United States—by cutting down the

trees that surrounded its popu-

lation—had attained a level of en-

ergy consumption that two of the

most technologically sophisticated

nations on earth would not reach

until about 120 years later.

Wood did not decline sig-

nificantly as an important source of

fuel until 1880. It was replaced by
coal and some oil, which had been

.used for over two decades. Long be-

fore wood ran out, other sources of

energy became available. This pat-

tern was repeated three times: coal

became important before wood ran

out; oil became important before

coal ran out; and gas became impor-

tant before oil ran out.

Two other resources, now almost

forgotten, led the United States

early in its development to a very

high level of resource exploitation.

By 1847, we were using 313.000

barrels of whale oil per year, or

about 0.014 barrels per person per

year. This got the United States

into early and heavy use of oil for

lubrication and illumination and set

the stage for heavy use of crude pe-

troleum shortly thereafter. To in-

dicate the magnitude of forward

momentum in oil use, by 1928 the

United States consumed 7.62 bar-

rels of crude oil per person, while

in the rest of the world, average per

capita use in the same year was

only 0.19 bairels.

The sperm whaling industry col-

lapsed from overexploitation in

1881, but by then crude oil in

quantity was available to replace

whale oil. As iri the case of the shift

from fuel wood to coal, the United

States never got the chance to learn

an important lesson: that the con-

version from one energy economy
to another takes a long time. His-

torically this country has taken

from forty to sixty years to get a

new source of energy to the point

where it could supply 10 percent of

the national energy needs.

We acquired a taste for meat

early. By 1872 we were killing

seven million buffalo a year. A
meat-eating society requires more

land per capita to produce food

than a largelv plant-eating society.

This is because of the lower effi-

ciency in solar energy use, which

must pass through one extra trophic

level in the food pyramid, from

plants to herbivores, before it

reaches man. A superabundance of

buffalo, combined with a greater

availability of space per capita rela-

tive to other countries, taught us to

ignore land or food as critical limit-

ing resources. The ultimate result

has been that farmland has been

cheap compared to the same land

converted to urban purposes. Even
in the last few decades the value of

land used for farming has declined

relative to the value of that same
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land used for urban purposes. The
consequence lias been a trend

toward incredibly sprawling cities

with no real urban center. Only in

Canada and Australia have similar

cities developed, and in those

countries, too, the temporary super-

abundance of farmland has de-

ceived the population into thinking

it did not matter if cities grew by

spreading out, rather than up. In

countries where farmland is at a

premium, the typical city building

is seven or more stories. Indeed, in

many old European cities, it is diffi-

cult to find a building less than

seven stories high, and new build-

ings on the outskirts of cities are

Train passengers slaughter

buffalo during an excursion

on the Kansas-Pacijic line.



Cloud-Soft Travelers
Down Sox
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and Women W

Tuck these Sox into a travel bag, wear
them to bed, enjoy them as slippers or

as inner sox for your insulated pacs or

waders. Bauer Goose Down is quilted in

soft, tough Nylon taffeta. Colors: Red,
Winter Blue, Taupe, Powder Blue. Sizes:
Specify men's or women's shoe size and
we will supply proper fit. 0123 Sox, pair

$7.95 postpaid.

Order Today! Money Back Guarantee!

Enclosed is my check or money order for

$ (Add sales tax where applicable.)
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often ten to thirteen stories high.

Unconsciously, we learned sev-

eral lessons from our experiences

with resources in the last century;

unfortunately, they were incorrect,

the result of temporary situations in

which we managed to get by be-

cause of extraordinary luck. One
conclusion we reached was that re-

sources are limitless, so there is no

need to conserve them. This pro-

duced an economy characterized by

low unit costs for resources relative

to the cost of labor. Since there is

no historical precedent for high re-

source prices, politicians today hesi-

tate to permit prices to increase

sharply in the interests of con-

servation. We were also taught that

it doesn't matter if anything runs

out, because there is always a sub-

stitute. This is one basis for the

widespread and unshakable belief

that atomic energy will arrive in the

nick of time. Also important, be-

cause there was always a substitute

ready in time, we have come to ig-

nore the great importance of time

itself as a critical limiting resource.

Thus, we are unaware of the enor-

mous time required to get new tech-

nologies working.

Our experiences in the nine-

teenth century led us as a nation to

acquire excessive faith in "Yankee
ingenuity." Because of our super-

abundance of resources, our inge-

nuity never encountered an in-

soluble problem. Thus, we
overemphasize what we can accom-

plish, and naively believe that nu-

clear energy, solar energy, wind, or

gravitational fields will produce an-

other miracle for us.

Each nation does what it can and

what it must. Other countries have

the same ingenuity as ours: the air-

plane, airship, automobile, and

many other inventions were devel-

oped in several countries almost si-

multaneously. But lacking our re-

source base, other countries evolved

in the direction of more efficient en-

ergy use. This meant trains and

buses instead of cars; it also meant

compact cities and different diets.

Thus, while we instinctivelv used

energy to solve all our problems, al-

ways deluding ourselves that high

energy use means high technology,

many other nations tended to

equate high technology with great

efficiency of resource use.

For a long time, advertising and

our natural instincts to acquire

goods have led us to use up much of

our resources. Because we came to

believe that our wants were in-

satiable, we never worried much
about the possible consequences of

market saturation. But wants can be

satisfied, and the simultaneous total

satisfaction of a wide variety of

wants is having a profound effect on

our economy. Even without the

Arab oil embargo, we would have

discovered that economic growth

was slowing because we had a glut

of cars, planes, luxury resort hotels,

upper-class housing, and electronic

goods.

Our most serious problem, how-

ever, is our selection of an er-

roneous set of national goals, which
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In30 days,
you'll be a month older.

Why not be
a month smarter?

How much more are you
going to know a month from
now? How much new informa-

tion will you have about business

in general, or about your business?

How much smarter will you be?

It would be nice—wouldn't it?—if the older

you got, the smarter you got.

The Wall Street Journal may be able to help.

The Wall Street Journal is a national, daily

business publication (the only national daily business

publication) written and edited to help its readers to

know more, to have more relevant information, to

be smarter. Every business day, it reports news of just

about anything happening anywhere in the world

that can be of interest to anyone who works for a liv-

ing. Not just stocks and finance, but all kinds of

news, trends, developments that can affect busi-

ness— your business. All kinds of information, every

day, that can help you make the business decisions

you have to make every day.

Why not try The Wall Street

Journal? If you fill out and mail in

the attached card, we'll send The
Journal to your home or office for

67i?* a week for 13 weeks (or longer,

if you want). If someone has beaten you to the card,

just write to The Wall Street Journal, 200 Burnett

Road, Chicopee, Mass. 01021. 30 days after you re-

ceive your first PV^^
issue, you'll be I ^^^^
a month smarter. B I 1»^

UyiStiBet
Journal

*Prices gcxDd in United States and possessions and Canada.
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NO MATTER WHERE YOU LOOK

YOU SEE MORE
WITH A QU ESTAR

Al

With Questar Field Model's new Fast
Focus the photographer gets those spur-of-

the-moment shots—from the eye of a fly to

the craters of the moon . . . instantly!

GROUND SQUIRREL PICTURES ARE FROM QUESTARS
NEW BOOKLET CONTAINING 150 NEW PHOTO-
GRAPHS BY QUESTAR OWNERS: $1 TO COVER
HANDLING-MAILING COSTS ON THIS CONTINENT.
AIR TO S.A., $2.50; EUROPE AND N. AFRICA,

$3; ELSEWHERE, $3.50.

QUESTAR
BOX Q60. NEW HOPE. PENNSYLVANIA 18938

were based on our luck in the nine-

teenth century and which we have

advertised w'ith great vigor inter-

nationally. Rather than being con-

cerned with the quality of life, we
are committed to maximizing gross

national product by maximizing the

flow of matter and energy through

the economic system.

Our current national goals max-

imize resource depletion, increase

pollution, reduce life expectancy,

destroy our city centers, and give us

a slow, inconvenient, unhealthy

form of travel. Shifting our goals to

maximizing the quality of life would

lead to less resource depletion, less

pollution, higher life expectancy,

more pleasure (more culture, enter-

tainment, and less haste), and a

faster, more convenient, trans-

portation system less detrimental to

health.

What happens to us if we don't

change? We are in real danger of

simply running out of everything,

while still expecting substitutes for

soon-to-be depleted resources to

show up, as they did many times

before. The authors of Limits to

Growth have alerted many people

to a series of difficulties that can

befall us. This book, however,

In a photo taken about a half-

century ago, cars and trucks

are shown waiting to enter

New York's Holland Tunnel.

was based on a highly aggregated

model in which much detail was

omitted bv design (to ex^pose the

essential features of the big pic-

ture). But an interesting thing hap-

pens when we disaggregate to deter-

mine the impact of additional

mechanisms on limits to growth.

We discover that the timetable for

troubles resulting from excessive

growth is moved closer to the

present.

A highly aggregated global

ao



Barrels of sperm oil Jill

the whaling dock at

New Bedford. Massachusetts,

in the last century.

model tells us that given present

trends, a particular resource will be

gone in thirty years. A more de-

tailed model that deals with the 175

nations on earth reveals additional

difficulties because the nations plac-

ing the heaviest demands on the re-

source may not be those with the

greatest supplv. And a nation with

a supplv surplus may not allow all

of that supplv to go to another na-

tion with excessive demand. The
Arab oil embargo is the first major

example of this phenomenon, but

we ^vill undoubtedlv see many sim-

ilar occurrences involving many
critically important minerals.

Less highly aggregated models

reveal additional sources of diffi-

culty when we divide the popu-

lation into age classes. Rapid
growth leads to very large imbal-

ances in the age structure of the

population, which quickly become
so severe that, in reaction, birth-

rates drop in developed countries.

This is currently leading to a situ-

ation in which only 69 percent as

many children will be born in the

United States in 1975 as in 1960.

The American Museum
of Natural History

announces an
"Adriatic Odyssey"

Sveti Stefan, Yugoslavia's finest resort, is connected to the by a causeway of white sand.

Members of The American Museum are invited to join a special

springtime study-cruise of the Adriatic Sea and the Greek Pelopon-

nesus, May 16-27, 1974. You will be traveling with representatives

of the Museum's scientific staff, who will enrich your twelve-day

idyl with their wide and special knowledge in the fields of anthro-

pology and archeology.

After embarking at Venice, our ports of call will include five

stops along the Dalmatian and Macedonian coasts and nine sites

of Greek antiquity. You will live aboard the elegant m/v Neptune,

sailing each day to fascinating experiences.

t_^^

Rates, which include airfare and a tax-deductible contribution

to the Museum, start at $1185. For the comfort of our passengers,

participation is limited to two-thirds of the capacity of the vessel.

Write now for further details: Mrs. Marie Caufield, The American

Museum of Natural History, Central Park West at 79th Street,

New York, New York 10024.



We'll die..!

Survival of the fittest and fleetest on
E.Africa's plains is hard enough, with-

out poachers, their snares and fires

added to our battle. They, and those

who sent them, are after our skins,

hides, furs, claws, hooves, horns and
teeth. But believe me, we need them
more than they. However if we don't

get help soon. we'll go the same way
as the Dodo. To extinction.

You are our hope and our help, and
the link between us is the EAST
AFRICAN WILD LIFE SOCIETY, East

Africa's own conservation group, and
the lirst ol its kind In the tri-nation

area of Kenya. Uganda and Tanzania.

It is non-profit, non-governmental, a
body that has funded a list of conser-
vation projects since 1961, as long as
your arm. Every cent of your member-
ship (US $1 1 .00) goes directly to game
conservation projects; and not one cent
to "overheads';

THE WILDLIFE GETS ALL THAT YOU GIVE

As a member of the Society you will

also receive a year's subscription to

AFRICANA the quarterly wildlife mag-
azine. And for those who are interes-

ted in gifts of every description which
have to do with the game of East
Africa, a 32 page colour brochure is

available for US% 1.00. They are also

on sate from our gift shop and gal -

lery in the Nairobi Hilton Hotel.

And while you're reading this, remem-
ber, that the Society is working round
the clock on our behalf, in the field of

education, anti poaching, research and
animal rescue.

USA Representative:

Miss Alice Smith Box 1325, Chicago
III. 60690

EAST AFRICAN WILD LIFE SOCIETY
Box 20110 Nairobi Kenya.

Please enrol me as a member..

I enclose US.S1 1.00 for my year's

membership.

No comparable decline over a fif-

teen-year period has ever occurred

in U.S. history, not even from 1920
to 1935. What will happen to U.S.

economic growth by about the year

2030, when the fifty-five-year-old

class of 1975 will be trying to sup-

port the seventy-year-old class of

1960? Imbalances in year-class

strength alone can bring an end to

excessive economic growth.

We have deluded ourselves be-

cause of a set of historical accidents

that were never perceived as un-

usual. Now we must quickly un-

learn some erroneous lessons so that

a future sequence of incidents such

as the one that led to the Arab oil

embargo will not catch us by sur-

prise.

We should not perceive the en-

ergy crisis as a problem, but rather

as a glorious opportunity, ripe for

exploitation. Our history with

wood, sperm whales, buffalo, coal,

oil, and gas leaves little doubt about

our ability to exploit glorious op-

portunities. We can do this in two

ways: by converting to more effi-

cient use of resources and by shift-

ing a higher proportion of the labor

force from manufacturing and

Oil well rigs lined the

main street of Kilgore,

Texas, in the 1930s.

transportation into service occupa-

tions. The improved efficiency

would lead to more sophisticated,

convenient technology for every-

thing: transportation, communica-

tion, entertainment, and appliances.

Shifting the labor force would bring

better medical care and a cultural

renaissance. Anyone for modern

mass transit and community art

centers? The more immediate prob-

lem is the transition period. The
transition can be facilitated by com-

munity-organized car pools, dial-a-

grocery delivery services, small

companies marketing solar-powered

home heating and cooling units,

and aggressive organization of com-

munity theater, dance, music, and

art groups. Also, now, when we are

in danger of an explosion in unem-

ployment, is the opportune time for

massive political pressure to get

cradle-to-grave, guaranteed compre-

hensive health care for everyone.

This would certainly take up some

of the slack in employment.

The time has come, in a sense,

for America to grow up. For some

two centuries we have lived luxu-

riously off the energy-rich land, like

a spoiled child off wealthy parents.

Now, crises are forcing us into a pe-

riod of maturity, to an awareness of

the consequences of high energy

consumption. The development of

this maturity could bring a style

and richness of life that Americans

have never known. But it will take

all our Yankee ingenuity—and

more—to reach such a golden age.Q



Rumor has it William the Conqueror
stocked up in our supermarkets.

He knew a good thing. Silks and spices,

gold, ivory, peacock feathers. And the beau-

tiful bargains are still to be had. In places

like this— the market in our walled city of

Harrar. Arab traders first came here in the

7th century.

The Harrar market— and the market in

Addis Ababa, largest of its kind anywhere—
are still going strong. Same bargains, same
friendly haggling. Same diversity of bargain

hunters, coming on foot, camel, donkey, and

by car. But that's Ethiopia, the Hidden

mpire. Hidden from most of the world

for centuries.

Discover Ethiopia. Be-

fore everyone else does.

The bargains are waiting.

And so is the welcome.

Talk to your travel agent

orfill in the coupon at the

bottom of the page.

I'd like to be among the first to discover Ethiopia, the Hidden Empire, v

Ethiopian Airlines (daily Boeing flights from Europe). Please send me brochures.

Ethiopian Airlines, 200 East 42nd street. New York, N.Y. 10017, Tel. (212)867-0095.
Dept. HN-11

Name

Address

AIRJJZIfES
The Key to the Hidden Empire



The IVor-themmost People
Greenland's Polar

Eskimo have survived

game shortages,

diseased ivhalers, and

the U.S. Air Force

The old Eskimo who picks me up

with his dog team near the Thule

Air Force Base in northwest Green-

land is very dark. He is Anaqaq
Henson, the son of Matthew Hen-

son, Admiral Peary's black servant.

On a dresser in his self-built,

spacious one-room house in the vil-

lage of Moriussaq, Anaqaq has

placed a picture of Matthew Hen-
son holding the U.S. flag, flanked

by four Eskimo. "My father at

Kalalerssuaq [the big navel]," he

says proudly. The Eskimo have a

second, more ominous name for the

North Pole: Kingmersoriartor-

figssuak, "the place where one only

eats dogs."

To reach Kanak, main settlement

of the Polar Eskimo, we travel

north across an arm of Greenland's

mighty ice cap. Most of the time we
ride on the sled. Anaqaq is proud of

his powerful, well-fed dogs. At 65
he is still one of the best hunters in

the Thule district.

When the ascent is too steep, we
run, Anaqaq skillfully guiding the

heavy sled by its stanchions. He
stops frequently. "One is tired," he

says. In truth, he is not tired at all,

but he knows I am and gives me a

chance to rest without losing face.

The Polar Eskimo, wrote explorer-

writer Peter Freuchen forty years

ago, "are the most tactful people in

the world."

The north wind cuts into us as

we cross the wide expanse of In-

glefield Bay, but Anaqaq doesn't

mind. His clothing makes him
nearly impervious to cold. He wears

a caribou parka, pants of polar bear

fur, outer boots of ringed sealskin
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with soles of strong bearded seal

leather, and inner boots of down-
soft hare fur. A layer of dried grass

between inner and outer boots pro-

vides additional insulation.

To get polar bears for pants, Es-

kimo men make hunting trips last-

ing from two to eight weeks. Hunt-
ing is a passion, and the pants are a

symbol, albeit a warm, practical.

and comfortable one, of prowess

and prestige. You can easily spot

the great hunters. Their wives' hip-

high sealskin boots are trimmed
with the silver-glistening mane fur

of the bear, and even their small

sons wear polar bear trousers. The
Polar Eskimo kill, on the average,

twenty-five bears a year. They could

sell the skins for a fortune at the

Long-handled nets are

used to snare low-flying

dovekies. Kiviaq, a

favorite Eskimo food, is made
from the carcasses of
these seabirds, fermented

for a year in blubber-

lined sealskin bags.
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U.S. ail- base (ivpoil.'dlv. for $M0
and u|)). M't in) skins arc olTficd lor

salt'. All air used for elothin";. Two
men usiiaiiv travel and luiiil lo-

gi'lher. sharing the skin of a killed

bear. A third man can claim a part

simpK bv rushing up and touching

the dead animal. It is in this wav
that some of the old men. and also

\oung. inexperienced hunters, get

the fur for their nanul, or polar

bear trousers.

In Kanak, I ask Anaqaq how
much I owe him. "The office will

make up vour bill." he savs. The lo-

cal administiali\e office of the

Greenland government sets the

charter rates for dog teams because

government employees, such as

doctors and dentists, have to rely on

this method of transportation to

reach the isolated villages in the

district. In this case, the office

makes out the bill simply as a cour-

tesy to Anaqaq.
At the office an efficient young

ladv tallies the charges up on an

adding machine: so much per day

per dog. so much for the sled, so

much for crossing the ice cap, and

gives me a neatly itemized bill lor

the- $160 I owe Anaqaq for the

four-dav trip (including his return

to Moriussaq). It is the only charter

trip of my six-month stay with the

Polar Eskimo. The rest of the time I

am a paying guest with various fam-

ilies, trying to learn about their wav
of life.

Anaqaq will stay a few days in

Kanak and visit relatives and
friends; then he plans to go to the

floe edge, the limit of landfast ice,

near Narssaq, a favorite camping
area forty miles south of Kanak, to

hunt seal and narwhal.

Several hunters out of Kanak
have returned from Narssaq, their

sleds loaded with meat. The hunt-

ing mood is contagious, and as Ana-

qaq wants to try his luck, he sends

a telegram home saying he will be

delayed. It is cheap—twenty 0re

(about three cents) per word, i Be-

cause Eskimo words are often long,

any with more than thirty letters

count as two. Christian Lynge, the

radio operator, says the longest word

he knows of has 115 letters. Lynge is

a kalateg. a "Greenlander," or part

Eskimo and part Danish.

The Polar Eskimo are Inuit, "the

people"—the Eskimo's traditional

name for themselves—and occasion-

ally, as if to emphasize their strange

history and their status as the

world's northernmost Eskimo
group, they refer to themselves as

Inugssuit, "the great people."

For at least 2,000 years the

Thule district has been both bridge

and oasis to successive Eskimo cul-

tures. Spreading east from the re-

gion that today is the Canadian Arc-

tic, the Eskimo crossed the narrow

Smith Sound from Ellesmere Is-

land. Some moved to south Green-

land, others to northeast Greenland.

Thule itself has probably been pop-

ulated since the Eskimo first arrived

in the area, because it was (and still

is) immenselv rich in game.

Into this northernmost portion of

Baffin Bay flow the currents from

three large bodies of water: Lancas-

ter Sound. .Jones Sound, and Smith

Sound (all discovered and named
bv William Baffin in 1616 and then

forgotten for two centuries). Their

rushing, upwelling waters are not

only extremely rich in nutrients and

consequently in plankton, but they
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also keep the bay from freezing

even in the coldest winter, forming

the vast body of open water in the

Arctic Ocean that nineteenth-cen-

tury whalers called the North Wa-
ter. Some of the world's largest

seabird colonies are here, along

with a magnificent wealth of marine

mammals: whales, walrus, and
seals—a sort of Eskimo Eden.

In the late sixteenth centurv the

climate changed. The "little ice

age" began; it became colder and

the Eskimo left the far north or

died out. All, that is, except the Po-

lar Eskimo of the Thule region.

They lost the art of kayak making,

and after a while boats were only

remembered as mythical craft. They
abandoned the bow and arrow and

forgot the existence of other people.

They believed there was nothing

but ice to the north and south, and

that they, the 200-odd Polar Es-

kimo living along a narrow strip of

land between the ice cap and the

sea, were the only people on earth.

During fall, winter, and spring

their food consisted mainlv of sea

mammals; in summer, probably en-

tirely of birds.

With the end of the Napoleonic

wars, the British Admiralty had

ships and men available to look

again for that elusive strait to the

Far East, the Northwest Passage.

Following the west Greenland coast

north, John Ross squeezed his two

ships, the sloop Isabella and the

hv'x^^ Alexander, through the Middle

Pack, the massive ice belt north of

Disko Island. On August 8, 1818,

as Ross made his ships fast to the

floe edge, not far from today's

southernmost Polar Eskimo settle-

ment, Savigsivik, he spotted men
on the ice. The Polar Eskimo had

been discovered.

To lure them closer, Ross or-

dered presents put on the ice. (He

had come well prepared: his supplv

of gifts for natives of the high Arc-

tic included 15 pounds of vermilion

paint, 102 pounds of snuff, 13 cases

of cowrie shells, and 40 umbrellas.)

Ross and his officers—in full-dress

naval uniforms, with cocked hats,

ceremonial swords, and gold-glitter-

ing epaulets—walked across the ice

to meet them.

Ross's interpreter, an Eskimo
from South Greenland who had

spent some time in England, found

he could understand the Polar Es-

kimo fairly well. They were, natu-

rally enough, horrified by the ships

and thought they were alive, a giant

race of birds. "We have seen them
move their wings [sails]," thev told

him. They expressed extreme terror

and amazement. "Do you come
from the moon?" they asked.

Ross found that Eskimo tools

and hunting equipment were
simple. Driftwood was scarce and

most sleds, harpoon shafts, and

lance handles were made of bone or

the ivory of narwhal and walrus

tusks. But to Ross's surprise, they

had iron knives, and their harpoons

and lances were tipped with iron

that came from huge meteorites

nearby. In 1897, Peary brought one

of these meteorites, weighing nearlv

100 tons, to The American Museum
of Natural History in New York.

The name of the present settlement
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of Savif;si\ik means "ihc |)larf

where one gets iron."

After Ross, meetings with wiiites

became frequent. Whah^s arrixed

so resularlv that the Polar Eskimo

called them upernagdlil, "the

Ijringcrs of spring." Occasionally,

such contacts had fatal results. In

1830. whalers discovered a camp of

corpses near Savigsivik. a whole

population apparently wiped out by

disease from the outsiders. In 1855,

I he American explorer Elisha Kent

Kane estimated the total Polar Es-

kimo population at 140; when Isaac

Israel Haves counted them in 1861,

onlv 100 were left. "Their villages

. . . rarely consist of more than

one hut and the largest village of

but three." In 1873. Dr. Bessels,

scientist on the Charles Francis

Hall expedition, noted that there

were 112 Polar Eskimo. But be-

tween the time of Haves and Bes-

sels, Polar Eskimo numbers had

been augmented by immigration.

About 1860, famine struck the

Eskimo of the Admiralty Inlet re-

gion of northern Baffin Island. In

\aiii llic men hunted for seal. The
rariliou s(^emed to have vanished.

Then llie great shaman Ki-itlaq an-

nounced that in a vision he had

seen people, far to the north, hying

in a region rich in game. "Let us go

there," he said. (If one does not be-

lieve in visions, one may assume

Kritlaq had heard of the Polar Es-

kimo from Scottish whalers, who in

those days visited both the Thule

and north Baffin regions.) They

trayeled north for four years, stop-

ping in summer in good hunting

areas, sledging on in winter. Es-

kimo legend tells of the old shaman

leading his people through the polar

night, an aureole of flames sur-

rounding his head. As proof, the

Thule people point out that his de-

scendants are often bald, something

exceedingly rare among Eskimo.

They reached the Thule district

about 1864 and were, on the whole,

well received and honored for they

brought gifts of great value: the

kayak; the bow and arrow; and the

leister, a three-pronged fishing

spear—things the Polar Eskimo had

forgollcn cenlurics before. Many of

Thules most famous hunters and

Irayelers claim descent from these

members of the last of the great

Eskimo migrations.

Peary's nearly twenty-year asso-

ciation with the Polar Eskimo left

them dependent upon imported

goods, particularly guns and ammu-
nition. In 1910, one year after

Peary's final departure, the brilliant

Danish (Greenland-born) ethnolo-

gist Knud Rasmussen, together

with Peter Freuchen, set up a trad-

ing station near the gable-shaped

mountain called Umanak and called

it Thule, the ancient Greek name
for the outward bound of the habit-

able world. Rasmussen .set up the

post for three main reasons: to sup-

ply the Polar Eskimo with goods

upon which thev had become de-

pendent; to save this region for

Denmark since it was then, legally,

terra nullius (it did not come under

Danish rule until 1937); and to use

as a base from which to study the

Polar Eskimo and lead expeditions

into other arctic regions, financed,

in part, from the profits of the fur

trading. On the Fifth Thule Expedi-

tion (1921-1924) he traveled,

mostly by dog team, from Green-

land to Alaska, with a detour into

Siberia.

In 1951. Thule was still ex-

tremely isolated, usually visited by

only one ship a year. Then, with

breathtaking suddenness, the

United States built, just across from

the little sod houses, a billion-dollar

air base. To the Eskimo it was part

miracle, part nightmare. Some who
had been hunting far to the north

during summer and fall found

upon their return in early winter

a sprawling military town upon

the spot they used to call Pitufiq,

"the place where one leaves

boats."

The Tliule Eskimo numbered

After hand harpooning

a narwhal, a hunter

maneuvers his kayak into

position to tow

the prized catch ashore.

29



•/'

'KW^



302 in 1951. Now lliev were joiiird

li\ lliousands (more llian lO.OOO al

one time) of U.S. servieemeii. ll is

lo the credil of American anti Dan-

isii aulhorities that tiiis massixc

i-onlVontation did not doom the Po-

lar Eskimo. The Americans and

liii'ir Danish civilian employees

were conlined to the base area, and

the Eskimo were not allowed to en-

ter it. Two years later, the Eskimo

moved awav from the noisv air base

and settled 120 miles farther north

at Kanak.

In the twenty years since then,

their population doubled, reaching

610 in 1971. There is a danger that

this number is close to the maxi-

mum that local game resources can

support. The Danish d o c t o r

preaches birth control (with lUDs).

and the Eskimo have readilv ac-

cepted the idea. The results are al-

ready evident. There were thirtv-

four births in 1969, onlv six in

1970. The Polar Eskimo, still living

primarily on their traditional meat

and blubber diet (raw or cooked);,

are the healthiest people in Green-

land, savs the doctor. Among the

most successful of the roughly one

hundred full-time hunters, sev-

enteen are in their sixties and six in

their seventies. All hunters have to

be fairly productive, not just to feed

themselves and their families, but

to feed the Thule district's approxi-

mately 1,200 sled dogs, who devour

about 400,000 pounds of meat and

100.000 pounds of fat annually.

The Eskimo do not really need

tiiat many dogs. From the strictly

utilitarian consideration of pulling

efficiency, eight to twelve dogs,

driven fan hitch, make an ideal

team. But a bigger team is showy,

and the voung hunters like that.

Some have twenty dogs.

In spring, most Eskimo travel to

the floe edge to hunt seal and nar-

The Polar Eskimo live

primarilY on the meat and
blubber obtained from

marine mammals such as

the white whale.

wlial. 1 nsualK accompany Masaul-

sia(| and his wife. Sofie. Masautsiaq

is the son (really the stepson, but

the Eskimo rarely use this term) of

Odaq—once considered the best

hunter in the Thule district—who
had accompanied Pearv to the Pole.

Masautsiaq is small, but verv strong

and agile, gentle, polite, and good

natured. He listens quietly, with an

indulgent smile, as Sofie, who loves

lo gossip, tells me slightly malicious

tales about some of her neighbors.

Masautsiaq prefers to talk about the

"old days"—famines, feasts, and

great travels are his most vivid

memories. "One spring, hunting

was bad and for a long time we had

nothing to eat but rabbit excrement

dijjped in seal oil," he recalls.

At the beginning of each month,

most Eskimo try to be in the settle-

inent to collect their liquor ration,

brought in bv supply ships from

Denmark. Excessive liquor con-

sumption is a severe problem
throughout the Arctic. Thule's Es-

kimo legislators (members of the

Kommunerad. or district council,

composed of elected representatives

from the six Polar Eskimo settle-

ments and empowered to pass lo-

cally applicable ordinances) de-

cided some years ago to give each

adult district resident (Eskimo,

Dane, or visitor) a liquor book with

thirty monthly points, entitling him

to buy thirty bottles of beer or one

bottle of whisky and eight bottles of

beer. In theory, this should be

stretched over a month. In practice,

most of the town goes on a tremen-

dous toot on the first day of every

month and is somewhat hung over

on the second. Twenty-eight davs of

absolute sobriety follow. Some Es-

kimo belong to the bid kors ("blue

cross"), a sort of Arctic A.A. and

don't touch liquor. But they are a

minority.

May is the month in which con-

firmation takes place. The children

are dressed in the finest furs: the

boys wear white hooded jackets

called anoraks: the girls, scarlet.

Pastor M^rch. a south Greenlander

(to the Polar Eskimo, all other

people are "southerners"), wears

the black, ankle-length gown and

broad white ruff of Danish clergy.

The Eskimo like him, not only be-

cause he is a fine man but because

lie has his own dog team and is a

lirsl-rale hunter. The .service opens

with the Eskimo version of Luther's

great hvnni 'Ein' fesle Burg isl un-

ser ^',^)\\."

After the service, the parents of

the confirmed children provide day-

long feasts. The locally employed

Eskimo—who work as clerks, truck

drivers, nurses, mechanics, or la-

borers—offer, as presents, the best

monev can buy in Kanak: fancy

cakes, candy, figs from Greece and

dates from Iraq, unlimited coffee,

lea, cigarettes (which cost $1.15 a

pack), and cigars. But their guests'

visits are short, polite, and per-

functory. It is at the homes of the

hunters that the crowds gather (and

that the highest prestige of the day

is garnered) to eat the real treats:

mattak. or raw narwhal skin,

crunchy and hazel-nut flavored (and

containing .31.8 milligrams of vita-

min C per 100 grams of skin);

iterssoraq. or year-old narwhal tail

slowly fermented in a blubber-lined

rock cache, the skin bright green,

the blubber olive green, the meat

black, greenishlv marbled, with the

taste of the different pai'ts ranging

roughlv from Brie, to Roquefort, to

strong Stilton: and. most loved by

all, kiviaq. or unplucked dovekies

(seabirds), placed into a blubber-

lined sealskin bag to ferment for a

year, until they have the pungent

smell and flavor of old Gorgonzola.

May, in the Polar Eskimo dialect,

is called agpaliarssuit tikiarfiat.

'the dovekies return." Bv tradition,

thev are supposed to arrive on May
8. In 1971. they are three davs late.

The news is sent by radio to all six

settlements. There are several colo-

nies, each has millions of dovekies,

but onlv those close to the settle-

ments of Siorapaluk in the north

and Savigsivik in the south ai-e ex-

ploited.

The dovekies nest in the glacial

scree of mountain slopes, the rocks

covered with the bright orange, ni-

trophilous lichen Caloplaca ele-

gans. which the Eskimo, less ele-

gantly, call sunain anak, "the sun's

excrement." Men and women hide

among the rocks and scoop the low-

(Iving dovekies out of the air with

their ipus. or long-handled nets. A
skillful catcher can net about .300

birds a day. In 1854, Kane noted
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that a boy, using a narwhal tusk as

handle for a net made of sealskin

thong, could catch "in a few min-

utes ... as many as he could

carry." The handle is now made of

wood (occasionallv bamboo) and

the net of nvlon, but catching

places and techniques have not

changed. The total annual catch, in-

cluding chicks taken from among
the rocks in the autumn, probably

exceeds 200.000. Most of the birds

are eaten either raw or boiled. Sur-

plus is turned into kiviaq.

In Siorapaluk I live with In-

uterssuaq (brother of Peter Freu-

chen's wife, Navarana) and his

wife, Naduq. On the walls of his

small, one-room house hang cita-

tions he has received, together with

two medals from the king of Den-
mark. Every nook and cranny is

full of magazines, clippings, and
books. (Inuterssuaq has never gone

to school; he is entirely self-edu-

cated.) Naduq is a traditional Es-

kimo housewife, an excellent seam-

stress and hunter. Sixty-two years

old, not quite five feet tall, with a

slim, boyish figure and a deeply

wrinkled face, she clambers with

catlike agility up and down the

steep, treacherous rock slopes,

catching dovekies and lugging them
home in bags that are probably half

her weight. She is also an expert at

making cat's cradle figures with

string. Some figures, like "copula-

tion," are risque. The usually grave

Inuterssuaq eggs her on, and she

makes them, but is embarrassed. I

tell Inuterssuaq that the western Es-

kimo know a figure called kalifai-

ciaq (it represents the mammoth,
and it has always intrigued me that

the memory of this long-extinct ani-

mal should have survived, perhaps

10.000 years or more, in this Es-

kimo game). "We know it too." In-

uterssuaq savs. "We call it kilifags-

suk. " Naduq makes the figure. It is

identical to that made bv the Cop-

per Eskimo, .3,000 miles to the

west. "What is a kilifagssuk?" I

ask Inuterssuaq. "It means an ani-

mal," he explains, "a very big ani-

mal. It has four legs. It is like a

musk ox but much bigger. It existed

a long time ago. But no one here

has ever seen it. Even the oldest

people have never seen it."

Inuterssuaq loves to tell about



ill llic Ijords. lull llir\ ina\ ikiI he

used lor liunlinji. Tlu' hi'ads cil

soini' fjords an- closed lo all moloi-

dri\(Mi boats: only people in kavaks

and rowiiisi boats inav go there.

Narwhal must be harpooned lirsl.

then killed bv sboolins; or with

laiiees. to avoid loss. The minutes oi

the council meetings show that its

members concern themselves with a

\\ide range oi" subjects, but the

dominant theme and preoccupation

is hunting success and game preser-

\ation.

Although Inuterssuaq enthusi-

asticallv explains all that is being

done to perpetuate this still-

thriving hunting culture, there is a

note of sadness in the telling.

"The voung don't want to be-

come hunters." he says. Of the en-

tire 1971 graduating class of the

hfth-grade school in Kanak. onlv

two bovs say thev plan to become

hunters. In 1970. onlv one bov

opted for the hunting life. Yet the

number of jobs available in the

Thule district is limited, and all po-

sitions (there are about fifteen) are

tilled, mostlv bv voung people, who
work as mechanics and laborers for

the government or as clerks in the

government-run store. So those who
do not want to become hunters will

have to leave; for south Greenland,

which has its own employment

problems, or for Denmark where.

despite all good will, most of them

feel alien and homesick.

Minnik. a respected hunter, in a

letter to the Thule newspaper. Hai-

nang (published twice monthly in

Eskimo and Danish for the last

thirtv-five years), accuses the school

of alienating the children. The gov-

ernment school (with both Danish

teachers who speak some Eskimo

and Greenlandic teachers who
speak fluent Eskimo), he writes,

educates the voung awav from the

ways of their parents, awav from

the land, awav from their tradi-

tional life. They are taught Euro-

pean values and European culture,

both alien to the Eskimo, Minnik

complains. The teachers reply, in

the same issue, that they do every-

thing to avoid this alienation, that

the theory of hunting is taught to

the bovs (by an old, experienced

Polar Eskimo hunter), skin prepara-

tion and utilization to the girls (bv a

Kanak woman who is the wile ol a

linnlfi). and that Kanak students

lia\c till' longest holidays of any

(Jreenland children so they can

spend as much time as possible

hunting with their parents.

The conflict of cultuiTS shows it-

self in other ways. Only two miles

cast of Kanak is the once-popular

narwhal hunting camp Inerssussat.

Masautsiaq and Sofie live there in

summers, along with Sofie's brother

.les Qujaukitsoq. Before the ice

breaks up in mid-Julv and the nar-

whal come, life is rather lean. We
live primarily on sculpin—big-

headed, bony little fish, caught from

ice floes near shore. .les has had liad

luck during the spring hunt and has

no food for his dogs. He is also

short of money. He is the first to get

a narwhal and. helped by other

hunters (this automatically entitles

them to a share), hauls it in triumph

back to shore. And then the hordes

arrive. Nearly every wage-employed

Eskimo from Kanak—and his fam-

ily—comes running to claim a

share. They strip the skin off the

whale (about 200 pounds, which

Jes could have sold for fifty-two

cents a pound at the local store) and

depart with chunks of meat of vary-

ing sizes. Meat from a newly caught

animal is traditionally shared. That

is Eskimo custom. But wages are

never shared. That is European cus-

tom. And thus Inerssussat, one of

the best hunting spots, is slowly

being abandoned. The hunters

move to camps farther away, in-

habited only by other hunters. Shar-

ing there is mutual and stays within

the cultural context.

An old man lives at Inerssussat.

At seventy-five, Inuteq is still a

great traveler and has a splendid

dog team. But his eyesight is fail-

ing, and his wife, Aleqasinguaq, a

crack shot, does most of the hunt-

ing for him, a fact that shames him

deeply. He gets quite brusque with

me when I tactlessly mention it one

day. He has arrived at camp with

two three-quarter-inch planks, and

using a knife, saw, and plane he

transforms them gradually into a

beautifully made kayak skeleton.

Not a nail or screw is used in the

construction. End pieces are dow-

eled, other sections are meticu-

lously tied to make the craft both

strong and flexible. One day the

saw slips and rips through the palm

of his hand. Inuteq stuffs a handker-

chief into the deep, jagged gash,

walks to Kanak, has it stitched and

bandaged by the doctor, walks

back, and continues to work on the

kayak. He doesn't even say "ouch."

The kayak is for his grandson,

Aron Duneq. Aron is a handsome
man and a fine hunter. On .luly 10,

when the ice was so underwashed

and rotten that one risked falling

through at every step, he ventured

far out into Inglefield Bay and har-

pooned the biggest narwhal of the

season.

He is restless and travels far,

stays at one camp for a while, then

moves on or travels on the cutter of

his best friend, Peter Peary, grand-

son of the explorer. When I meet

him in August at Kangerdlugssuaq,

a camp in Inglefield Bay where I

live with his parents, Aron asks me,

only half-jokinglv, whether I can't

get him a nice Eskimo wife from

Canada. (He has, in fact, already

sledged to the Canadian Eskimo set-

tlement of Grise Fiord on EUesmere

Island.) Aron is twenty-six, and he

is not yet married. In the past, he

would have been the beau ideal of

every Polar Eskimo girl: a hunter so

skilled and courageous he belongs

among that elite group called "the

large-handed men," meaning he

can provide not only for himself

and his family but also for many
others, less skillful. But today the

man of a Thule belle's dreams is

more likely to be a Danish plumber.

Several young Polar Eskimo hunt-

ers, especially from Savigsivik, have

made the long sledge journey to the

Upernavik district of Greenland to

try and find wives there in the most

isolated settlements, wives willing

to share a hunter's life.

Thus within a generation or two

the Polar Eskimo hunting culture

may die slowly through attrition. Or

the outside world of technology

may finally enguK it. Recently, a

major oil discovery was made on

EUesmere Island, just west of

Thule. Two mining companies are

planning explorations on Peary

Land, north of Thule. "Nee sit ter-

ris Ultima Thule"—and no longer

will Thule be the farthest of lands

(Seneca, Medea). n
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]Ne>v Zealand's Movintains:
A Majestic Accident

The force beneath the snowy peaks and crags of the Southern Alps

is only a passing event in the grand process of the earth's movements

l3y Christopher- H. Sc-lrolz

Mountain ranges are among the

most visible evidence of the earth's

dynamics. Geologists have long

known that ranges are built up, not

by gradual movements, but by rela-

tively short pulses of intense defor-

mation and uplift. These occur most

commonly at existing or former

continental margins and may last

only a few tens of millions of

years.

All of the present, more rugged

ranges were formed within the past

100 million years, less than 3 per-

cent of the earth's age. Recent de-

velopments in the theory of con-

tinental drift have provided a logi-

cal explanation for the existence

of most mountain ranges. As the

theory is envisioned, the earth's

strong surface layers, or litho-

sphere, have broken into a num-

ber of large plates that are drift-

ing in different directions. The

plates diverge at the mid-oceanic

ridges, and upwelling magma
forms a new sea floor. The old

floor moves out laterally and is

eventually destroyed as it is thrust

back down into the earth's mantle

at deep-sea trenches. In this pro-

cess continents ride as passively

as passengers on a conveyor belt.

The behavior of the lithospheric

plates is similar to that of drifting

ice floes in arctic waters. Where
floes diverge, leads form and water

wells up, freezing to the floes and

producing new floe ice. The forma-

tion of pressure ridges where floes

converge is analogous to the devel-

opment of mountain ranges where

lithospheric plates converge.

As a result of lithospheric move-

ment, mountains are ordinarily

created through two different proc-

esses that lead to distinctly different

types of mountains. Where oceanic

lithosphere converges on continen-

tal lithosphere, a type of mountain

range arises that I call the Andean
type, after the Andes of South

America. In this process the denser

oceanic lithosphere is thrust into

the mantle beneath the continent

and partially melts, generating mag-

mas that produce andesitic and ba-

saltic volcanism. The resultant

mountain range develops when the

converging plates compress and up-

lift the accumulation of volcanic

rock. The Cascades of the Pacific

Northwest are another example of a

range formed in this way. In older

ranges of this type, such as the

Sierra Nevada range of California

and Nevada, erosion has exposed

their igneous cores.

Where two continents collide,

neither can be underthrust because

of their buoyancy, and much
greater compressive forces are gen-

erated. Great wedges of highly de-

formed crust and upper mantle are

thrust up, but there is little volcanic

activity. Examples of alpine type

mountain ranges formed in this way
are the Himalayas and the Euro-

pean Alps, which were created

when the northward-driftins conti-

nents of India and Africa collided

with Eurasia. Unlike the Andean
type, the alpine-type ranges are not

built up on a core of volcanic rock,

but consist of upthrust sedimentary

and metamorphic rocks of conti-

nents. Other mountain ranges, such

as the Appalachians and the Caledo-

nides of Norway and the British

Isles, resulted from a combination

of these two processes.

But the Southern Alps of New
Zealand, which experienced a

sudden growth in the past fif-

teen million years, cannot be ex-

plained by the convergence of oce-

anic and continental lithospheres or

by the collision of two continents.

By global standards the Southern

Alps are not a major mountain

range. They are only about two

hundred miles long by thirtv miles

wide, and their highest peak.

Mount Cook, is only 12,349 feet in

elevation. Nevertheless, they are an

Ou'irig to different

mountain- building processes,

North Island is dominated

by volcanoes, ivhereas

South Island has none.

Mount Egmont, foreground,

has been inactive

for 400 years.
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Because of extensive

precipitation, the Southern

Alps are highly glaciated.

The Tasman Glacier, left,

longest in the range.

Jlows for fifteen miles.

extremelv rugged range, in part he-

cause of their vouth and their in-

tense glaciation. Running north-

west along the western side of

South Island, thev are the dominant

topographic feature of New Zea-

land.

All along the Southern Alps are

landforms resulting from current

glaciation. Although most of the

glaciers are now retreating several

feet a vear. the main divide is still

covered with thick, permanent

snowfields. and glaciers such as the

Fox, the Tasman. and the Franz Jo-

sef ai-e among the most spectacular

temperate zone glaciers in the

world. Fiordland, in the south-

western part of the island, is cut by

deep, U-shaped valleys that rival

Yosemite in scenic splendor. The

Fiordland coast is incised bv deep,

glacier-cut fjords. The north-

ernmost of these, Milford Sound, is

one mile wide and has a water

depth of 1,500 feet and walls that

rise nearlv verticallv to peaks more

than 5,000 feet high.

The west coast of South Island

north of Fiordland consists of a nar-

row strip of lowland bounded by

the Tasman Sea on the west and the

Southern Alps to the east. The

western escarpment of the Southern

Alps runs in a nearly straight,

abruptly vertical line; in just a few

miles, the elevation increases about

10,000 feet. This produces a very

strong gradient in ecologic zones.

The highest peak in the

Southern Alps. Mount Cook

stands almost 12,500 feet

above South Island's sheep-

raising country, which reaches

eastward from the mountains.

The thick, subtropical bush of the

west coast blends almost directly

ink) the arctic conditions oi th(>

Southern Alps. Franz Josef Glacier,

only nine miles long, descends from

the Alps to within 600 feet of sea

level and ends within a mile of the

bush. In contrast, the eastern slope

of the Alps is much more gradual.

The Alps plav an important role

in the weather patterns of South Is-

land. Cyclonic storms from the

northwest off the Tasman Sea pro-

duce the major weather patterns.

The Southern Alps act as a weather

barrier, so that the annual precipi-

tation on the west coast ranges from

200 to 300 inches, whereas the

Canterburv and North Otago plains

in the shadow of the Alps to the

east receive only about ten inches.

The steep western escarpment of

the Alps begins directly at the Al-

pine fault, a major geologic fault

that runs the length of South Is-

land. The history of the Southern

Alps is inextricably interwoven

with the history of the Alpine fault.

As a seismologist I wanted to un-

derstand why earthquakes occur at

this fault and what are the respon-

sible forces.

Geologists and seismologists have

often compared the Alpine fault

with the San Andreas fault of Cali-

fornia, and, in general, the two are

similar. The Alpine fault system,

which includes the Alpine fault and

several associated secondary faults,

runs almost 500 miles in a nearly .

straight line on land. Rocks on the

west side of the fault can be

matched with rocks on the east side

300 miles to the south, which testi-

fies to at least 300 miles of horizon-

tal slip, a comparable amount to

that observed on the San Andreas

fault. In both the San Andreas and

the Alpine faults, the west side

moves northward with respect to

the east side.

In contrast to the San Andreas

fault, however, there have been no

great earthquakes on the Alpine

fault in historic times. The historic

period in New Zealand dates from

about 1830, when substantial colo-

nization began. Since that time,

there have been a number of very

large earthquakes in New Zealand,

many of them associated with the

secondary faults of the Alpine fault

system, hut none on the Alpine

i'ault itself. Since most of this part

of the country is very sparsely pop-

ulated, these earthquakes have

caused little damage, although a

large earthquake in 18.5.5 did con-

siderable damage to Wellington, the

capital, which at the time was only

a small town.

During the same period of time,

two great earthquakes have oc-

curred along the San Andreas fault:

one in 1857. which produced some

thirty feet of slip on a 200-mile-long

segment of the fault northeast of

Los Angeles; and the San Francisco

earthquake of 1906, which pro-

duced a slip of about twenty feet on

the section of the fault between

Cape Mendocino and the town of

Gilroy south of San Francisco, a

distance of 250 miles. In the same

period of time, then, over half the

total length of the San Andreas

fault has ruptured during great

earthquakes, compared to total

quiescence on the Alpine fault.

This quiescence is particularly

noticeable on the section of the

fault that bounds the western es-

carpment of the Southern Alps;

there, even moderate-sized earth-

quakes are unknown. Studies have

shown, however, that the Alpine

fault has been far from inactive in

the geologically recent past. Where

the fault crosses major rivers, such

as the Maruia River in northern

South Island, the old riverbeds are

offset, showing both horizontal and

vertical movements since the last

glacial period.

Along the front of the Alps, ver-

tical movements are more notice-

able. Glacial deposits formed at the

time of the last glacial period have

been uplifted by 500 feet on the

eastern side of the fault. This in-

dicates an average rate of uplift of

about one-half inch per year. These

observations suggest that the South-

ern Alps themselves have risen be-

cause of vertical uplift on the Al-

pine fault. The minerals present in

the rocks of the Alps nearest the

fault indicate that they were once

buried to a depth of fifteen miles.

The idea that the Southern Alps

have been uplifted on the Alpine

fault by this amount, twice the

height of Mount Everest, is attrac-

tive because it would explain the
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stcf[j wcslcin escarpment ul the

Alps and its close association with

the Alpine fault. The bothersome

question is why this should occur.

A similar high mountain range has

not developed next to the San An-

dreas fault in California.

To fullv comprehend the role of

the Alpine fault in forming present-

dav New Zealand, the over-all evo-

lution of the southwest Pacific re-

gion must first be understood. In

the past several years, marine geo-

physicists working from research

vessels have surveyed the magnetic

stripes on the sea floor surrounding

New Zealand.

As upwelled magma from mid-

ocean ridges solidifies and cools

during sea-floor spreading, the mag-

netic minerals in the lavas become

magnetized in the direction of the

earth's magnetic field. It is now
known that the earth's field reverses

its direction every few million

years, and the ocean floor is thus

comprised of stripes of rock of op-

posite directions of magnetization.

This magnetic tape recording can

be used to unravel the history of

sea-floor spreading.

To the north and south of

the Southern Alps, the

Pacific and Indian plates

are thrusting beneath the

denser continental mass that

forms New Zealand. Where

continental mass appears on

both sides of the Alpine

fault, equal density

precludes underthrusting,

and convergence can only be

accommodated by upthrusting,

resulting in the formation

of the Southern Alps.

(A portion of the physiographic

diagram of the southwestern

Pacific to be published by

the Geological Society of

America, Boulder, Colorado.

Copyright ©1974 by Bruce C.

Heezen and Marie Tharp.)

Eighty-five million years ago, the

Tasman Sea began to open when
the sea floor spread in a great

wedge with its apex near New Cale-

donia. New Zealand was separated

from Antarctica by this opening,

which ceased about sixty million

years ago. Australia, once also con-

nected to Antarctica, began drifting

north at this time and continues to

do so at the present. The present

pattern of sea-floor spreading devel-

oped fifteen million years ago with

a sudden increase in the rate of

spread of three well-defined plates.

These are the Antarctic plate, con-

taining Antarctica and its surround-

ing oceans; the Pacific plate, which

includes most of the western Pacific

basin; and the Indian plate, which

includes the Tasman Sea, Australia,

the eastern Indian Ocean, and In-

dia. The Pacific plate is separated

from the Antarctic plate by the

northward spreading Pacific-Ant-

arctic ridge. Similarly, the spread-

ing of the Antarctic-Australian

ridge separates the Antarctic plate

from the Indian plate, which is

moving northward.

The edges of these three plates

meet at a point 1,000 miles south of

New Zealand. The boundary be-

tween the Indian and Pacific plates

runs north from this point and

passes through New Zealand; the

boundary south of New Zealand is

marked by the Macquarie Rise, the

northern part of which is a deep-sea

trench produced by underthrusting

of the Tasman Sea beneath the Pa-

cific plate. Another trench lies

north of New Zealand, runs along

the east coast of North Island, and

continues north to the Tonga Is-

lands. This trench is marked by un-

derthrusting in the opposite direc-

tion—the Pacific plate is plunging

beneath the Indian plate. In New
Zealand, the plate boundary is the

Alpine fault.

The rate of movement between

the Indian and Pacific plates in

New Zealand, as deduced from

rates of sea-floor spreading, is about

two inches per year. This amount of

movement must be released by

earthquakes on the Alpine fault.

Since there have been no large

earthquakes on the Alpine fault in

150 years, a slip potential of 300

inches, or twenty-five feet, must
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now be stored up as energy, ready

to be released as an earthquake.

This amount of slip would result in

a very large earthquake, indeed;

hence the earthquake hazard may
be very high in this region. When
this slip occurs, either it will be a

horizontal slip, as in the San An-

dreas fault or, if the theory of the

uplift of the Southern Alps is cor-

rect, it will produce a sudden uplift

of the mountains by as much as

twenty-five feet.

In order to investigate these the-

ories, I led field expeditions to

South Island in 1972 and 1973, in

an attempt to determine the present

forces acting on the Alpine fault

and to see if the Southern Alps

were being uplifted by movement
on the fault. We took advantage of

the fact that in any earthquake-

prone region, small earthquakes

take place much more frequently

than large ones: and the smaller the

earthquake, the more frequent the

occurrence. To detect these micro-

earthquakes, seismologists use por-

table seismographs, instruments so

sensitive that they can detect an

earthquake with a fault length of

only three feet at a distance of

twenty miles. These small events

occur as frequently as five or ten

times a day.

Microearthquakes are caused by

the same forces that cause larger

earthquakes, so that by setting out

our seismographs as listening posts

in remote localities, we could

gather as much information from

the microearthquakes in a few

months as we could by studying the

much less frequent larger earth-

quakes for many years. By analyz-

ing the seismograms we could de-

termine not only the locations of

the microearthquakes but also the

direction of the forces that caused

them.

During a three-month period in

1972 we detected more than 400
microearthquakes associated with

the Alpine fault system. Analyses of

these events produced a consistent

result. The Indian plate is definitely

striking obliquely on the Alpine

fault, producing uplift of the South-

ern Alps on it. Microearthquakes

beneath the Southern Alps are all of

normal depths, shallower than ten

miles.

In Fiordland, however, micro-

earthquakes occurred as deep down
as ninety miles. This indicates that

along the Fiordland coast, where

the pialc boundary continues south

of the Alpine fault, the Tasman Sea

floor is being thrust down into the

earth's mantle much as it is along

the Macquarie Rise farther south.

New Zealand is only the emer-

gent part of a much larger continen-

tal mass. Deep-sea drilling has

shown that the Lord Howe Rise, a

narrow oceanic ridge extending

1,500 miles northwest from New
Zealand, is composed of thick,

buoyant continental crust. East of

New Zealand the Chatham Rise, on

which the Chatham Islands lie, is

also of continental material. Along

the west coast of South Island, un-

derthrusting of the Tasman Sea

floor changes to upthrusting of the

Southern Alps at the point where

the Lord Howe Rise connects with

New Zealand. South of this point,

the Fiordland coast forms a bound-

ary between the dense, thin oceanic

lithosphere and the thicker, more

buoyant continental lithosphere.

There the convergence of the two

plates can be accommodated by un-

derthrusting of the oceanic litho-

sphere. North of this point, how-

ever, continental lithosphere exists

on both sides of the plate boundary,

and the convergence can only be

accommodated by upthrusting of

the Southern Alps. This situation

then, is much like the continental

collision that produced the Hima-

layas, the difference being that here

the continents were never sepa-

rated.

A similar change occurs at the

northern end of the range. The Hik-

urangi trench, which marks the re-

gion where the Pacific plate is being

thrust under the Indian plate, runs

south along the east coast of North

Island and stops abruptly at the

Chatham Rise. The northern end of

the Southern Alps is just opposite

this point.

The Southern Alps thus occur

where the boundary between the

converging Indian and Pacific

plates crosses the continental litho-

sphere. The development of the

Southern Alps seems to have begun

some fifteen million years ago when

the sea floor north of Antarctica be-

gan spreading at an increased rate.

Up to that time the Alpine fault was

probably a simple transcurrent

fault, oriented parallel to the slip di-

rection between the two |ilalcs so

that only horizontal movement oc-

curred on it. At that time it would

have been much like the San An-

dreas fault. As time progressed, the

slip direction began to rotate

slightly, producing increasing

amounts of convergence on the

fault and resulting in uplift of the

Alps.

The geologic processes occurring

along the length of the Alpine fault

differ markedly from those of the

plate boundary to the north and

south. Of particular importance is

the lack of volcanic activity along

the fault. To the north of South Is-

land, the remelting of the under-

thrust oceanic lithosphere provides

the magma for the volcanic chain

that runs through the Taupo vol-

canic belt of North Island and that

is forming the Kermadec and Tonga

volcanic islands.

To the south of Fiordland, the

volcano that is creating Solander Is-

land results from underthrusting of

the Tasman Sea along the northern

end of the Macquarie Rise. Vol-

canism does not occur along the Al-

pine fault because the lithosphere is

not being downthrust into the hot

mantle and hence is not melting.

This difference in the fundamental

geologic processes results in the ex-

treme contrast of the terrains of the

two halves of New Zealand, even

though both islands are geologically

active. The Southern Alps dominate

South Island, while North Island

contains low ranges broken by iso-

lated lofty volcanoes, and the hot

lakes and springs of the Taupo dis-

trict.

In the grand processes of sea-

floor spreading and plate move-

ments in the southwest Pacific, the

development of the Southern Alps

was a minor, even incidental, occur-

rence. Their presence is the result

of the accident of the New Zealand

continental mass King in the path

of the Indian-Pacific plate bound-

ary. From our egocentric point of

view, such accidents are fortunate,

for the Southern Alps are certainly

one of the most majestic mountain

ranges in the world. D
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Oscar:
An Inquiry into Madness
In the Caribbean world of contradictory values, what does insanity signify?

by Peter J. Wilson

On the map, the island of Providencia, or Old Prov-

idence, appears as a tiny dot in the southwest corner of

the Caribbean Sea. But for those who live there, it is

the center of the world, the only land in a universe of

sea and sky. Its nearest neighbor, San Andres Island,

is just forty-eight miles to the south, but Colombia, its

motherland, is almost 500 miles away across an empty

sea. As far as Providencia is concerned, Colombia

might as well be in another world. Throughout the 150

years of their association, Colombia has more or less

ignored Providencia, leaving it to fend for itself.

To the people of Colombia, Providencia and its in-

habitants are something of an anomaly, for they are a

Protestant, English-speaking mixture of African Negro

and European white, whereas the Colombians are a

Catholic, Spanish-speaking mixture of white, Indian,

and a little African.

Providencia's distance from the mainland and its

anomalous cultural makeup have served only to in-

crease its insularity. What is more, the instability of

political life on the mainland itself, which has per-

sisted since Colombia gained its independence, has

meant that governments have had little time for a

small speck of land so far away.

About two thousand people live in the fourteen vil-

lages scattered along Providencia's shore. Some are

white skinned, tanned to copper, with angular Euro-

pean faces; some are glistening black with the rounded

features of the African; and most are a mixture. The
historical pattern of their Jamaican English culture has

been maintained to the present day, although more

and more people are learning Spanish as radios be-

come more common and as more islanders cire com-

pelled to seek jobs on the Colombian mainland, rather

than in the Panama Canal Zone or the United States,

as they did in the past.

Such then, in brief, is the society into which Oscar

was born. I first met Oscar on board the MV Ray, the

ancient vessel that brought me to the island. He rowed

out to greet the ship in a dinghy that he had bor-

rowed—much to the owner's chagrin, I later Iccirned—

and on seeing me, both a stranger and a white man,
immediately introduced himself as Prof. Oscar Bryan

de Newball and demanded to know who I was and

what brought me to these parts.

Copyright © 1974 by Peter J. Wilson. From Oscar: An Inquiry

Excited and nervous—this being the start of my first

anthropological adventure—and groggy from seasick-

ness, I was taken aback by the imperious abruptness of

Oscar's approach. After shaking hands and giving him

my name, I stood tongue-tied. Fortunately, Oscar

quickly moved away to speak to some of the other pas-

sengers and crew, asking them for the latest news, for

details of the ship's cargo, and whether the ship had

behaved well. And all these questions were asked in a

loud, authoritarian tone, as if the questioner were

nothing less than governor of the island. Shortly after,

he disappeared into the wheelhouse, saying he must

see the captain about important matters.

A few minutes later, as I was being taken off the

boat and ferried ashore, my ferryman explained to me,

half apologetically, that I was not to mind, "for it was

only Oscar, who was mad. Then he quickly added, as

if he had given a false impression, that I must also re-

member that Oscar was very intelligent.

Because Oscar is an extraordinary person, his life is

not to be taken as one that is typical of lives in the Ca-

ribbean. Yet, to paraphrase Oscar himself, it is only

through the study of the extraordinary that we can

come to some sort of understanding of the ordinary. In

the events of Oscar's life there is, I think, the exagger-

ation of what passes unnoticed, although not unsuf-

fered, in the lives of ordinary people.

All Caribbean societies have a dual value orienta-

tion that originates in their colonial history and per-

sists in their postcolonial situation. Having been domi-

nated and indoctrinated by Euro-American culture,

the Caribbean has come to regard this culture, and

particularly its values, languages, and institutions, as

superior to any values originating in its own societies.

I call this complex of metropolitan values "respectabil-

ity," a term widely used in this sense throughout the

English-speaking Caribbean.

Sociologically, respectability is the charter that sup-

ports and authenticates a class structure, and those

who are considered respectable are those who are con-

sidered upper or middle class. Where they exist, ex-

patriates are the arbiters of respectability, but for the

most part, the arbiters are natives of the Caribbean.

Respectability is defined through the use and per-

fection of the language and speech of the metropolitan

into the Nature of Sanity, to be published by Random House, Inc.
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culture—respectable people speak "proper" English,

not Creole or patois or bush Englisn. Although not

mandatory for respectability, a fair skin and Caucasoid

facial features are considered highly desirable and es-

thetically preferable. But if the aspiring respectable

person is not so blessed, then he must maintain a stan-

dard of dress and conduct and a style of life that are

identified with the life of white expatriates or with the

metropolis. Life-style is, of course, founded on wealth,

but wealth alone cannot confer respectability. It is the

manner in which wealth is displayed—in furnishings,

housing, and appliances—that confers respectability.

Life-style and manners have a moral side too, and

respectability requires worship at a Christian church,

properly married spouses living monogamously in a

nuclear family household complete with servants, and

a publicly firm observance of sexual propriety.

Respectability, then, denotes a way of life and a

standard of living, feasible throughout Caribbean so-

cieties, but not authentic to it. Its origin is alien and

its values misplaced. Respectability, by definition, is

exclusive and for the few. Those few consider them-

selves superior, but since their superiority can be mea-

sured only against the apparent inferiority of the ma-

jority, it becomes true to say that respectability is

gained at the expense of that majority. A population

cannot live by negative standards, however, nor can a

majority rest content with an inferior social and moral

position. Consequently, throughout the Caribbean, in-

cluding Providencia, there exists an opposing, but po-

litically subordinate, value complex tlu-ough which in-

dividuals can achieve a measure of existential

fulfillment and recognition. This, I call "reputation."

Reputation is autochthonous, springing from the ad-

aptation of people to local conditions. It is also a

counterculture to respectability and all that respect-

ability stands for. Reputation emphasizes egalitarian-

ism and opposes class hierarchy. It recognizes status

differences but does not rank one status above another.

It regulates social relations by exercising sanctions in-

trinsic to the relations themselves rather than by in-

voking external codes of law. A man's reputation is

rooted in his fathering of children, which is the most

important demonstration of his maturity and man-

hood. The honoring of fatherhood by bearing responsi-

bility for it is the heart of a man's good name.

Arising out of this basic value are numerous other

qualities that are prized; attaining them contributes to

reputation. Among these are a readiness to fight in de-

fense of one's honor and a proficiency in the use of

language, notably in sweet talk, riddles, storytelling,

punning, boasting, insults, curses—generally being

verbally fluent. Closely related to these skills are musj-

cal ability and knowledge of local lore.

A man's reputation is relative to that of his peers;

there are no absolute standards or abstract criteria of

excellence. A man with a reputation for being a good

musician is good only with respect to other musicians.

He can always be bested by his peers. Nor is a good

musician better than, or ranked above, a good fish-

erman. They are equals in all respects but their par-

ticular activities.

44



Like respectability, reputation incorporates a sys-

tem of moral evaluation and judgment. All reputations

must be earned and bestowed, but all men have some

measure of reputation, and it is that measure of reputa-

tion that gives them a place and a sense of integrity

among other men in a community and in a society.

Between reputation and respectability there is a

constant struggle in which authority is validated only

through reputation, and power granted only through

respectability. No official, for example, can hope to

have his orders or requests properly carried out unless

he has some positive reputation among those he is

commanding. He does, of course, have the power to

enforce his orders, but unless he has a reputation, he

will have no respect even though he is respectable.

There are many and often subtle ways by which rep-

utation undermines respectability—by noncooperation,

by satire, by withholding services, by gossip, by steal-

ing, and by deception. In instances where political and

economic problems have come to a head, reputation

and respectability have clashed violently. But the main

point is that reputation and respectability are in a

sense dependent on each other: together, they make
up a single system. The nature of this system is that it

is dual and contradictory; from birth every individual

must accommodate himself to these contradictions,

trying either to overcome or to reconcile them.

Just as the relationship between these values in the

society is a tense and dialectic one, so their reconcilia-

tion by any individual involves tension. And because

all individuals must cope with this tension, their lives

are touched by contradictory or schizoid circum-

stances. In living through the situations that shape

their lives and make them comprehensible, the people

of the Caribbean must become, to varying degrees,

schizoid.

I believe that all colonized peoples have lived to

some degree with this burden of ambiguity and that it

has greatly contributed to the seemingly schizoid na-

ture of the subordinate and oppressed. As far as indi-

viduals are concerned, some manage to reconcile

themselves—at least to the extent that, simply"as per-

sons, not cis political and economic subjects, they have
been able to pass through life on an even keel. But

some are overwhelmed. Those who believe in the

rightness of respectability and try to act on that belief,

rejecting the realizable goals of reputation in favor of

an alien set of values they cannot realistically hope to

achieve, are those who, I think, become schizophrenic.

Oscar typifies this situation: the schizoid character

of the society in which he lives has become trans-

formed into the schizophrenia of the private individ-

ual. Because of this, it is possible to argue that Oscar

represents an embodiment of the dilemma of the black

man in the white man's world. I hesitate, however, to

insist on this. I also hesitate to insist that the schizoid

nature of the society is the only cause of Oscar's be-

havior. Perhaps it might be better to say that the form

that Oscar's behavior took is traceable to the tension

between respectability and reputation.

I have no intention, however, of attempting any

clinical diagnosis of Oscar. What I do want to do is to

try and analyze the salient points of relation

between the individual, Oscar, and the society,

Providencia.

Oscar was an "outside" child—that is, his father

was married to a woman other than his mother, who
herself was not married. This is a not uncommon situ-

ation in the Caribbean, and in the system of reputation

it carries no stigma. But it is not respectable. His un-

deniable intelligence directed his ambitions, which

could be resized only in certain culturally directed

ways: he could have become a schoolteacher or a

church official.

The church has long been the only white-originated

(hence respectable) institution in the Caribbean

through which poor people like Oscar could legiti-

mately fulfill intellectual ambitions engendered by the

respectable society—primarily through its schools.

Learning, especially religious learning, is one of the

most highly prized achievements of reputation;

through learning one can theoretically make the tran-

sition from reputation to respectability. Oscar, how-

ever, started with three, disadvantages—he was black,

very poor, and an outside child.

The desire to be better than his father—who was a

good handyman, but not schooled—provided the im-

mediate impetus for Oscar's ambition. But the man he

sought to emulate was his maternal grandfather, Cap-

tain John J. Newball, a "genuine" white man who
achieved a notably respectable position. Oscar appears

to wish to vindicate his mother's degradation—hence

his own—at the hands of his father.

But to be literate or even to become a minister of

the church is not enough to achieve full respectability.

To do this, a man must negate the moral circum-

stances of his birth and family relationship. This he

can do only by marrying legitimately and achieving

manhood as a father—which in the Caribbean means

not just begetting children, but also providing for

them. In this, Oscar failed miserably. He married be-

cause his girlfriend became pregnant and marrying her

was the "right" thing to do. Then, when he left the is-

land to train for the ministry, his wife was unfaithful,

living with another man during Oscar's absence.

Although his wife bore him five children, Oscar has

lost touch with all of them. In his words, "We all fell

apart, and they are lost to the wolves of society." Os-

car's hopes that he would be able to compensate for an

incomplete childhood home were finally destroyed by

the breakup of his marriage. His ambition to be the fa-

ther to his children that his father had never been to

him was finally frustrated.

Oscar had been brought up a Baptist, but he chose

to pursue his ambitions in the Adventist church. The
Adventist church, especially on Providencia, includes

far more respectable upper class and white members of

the society than any other church, but its closed nature

makes it a somewhat elitist institution. From the out-

set, it was harder for Oscar to move from reputation to

respectability through the Adventist church than it

would have been through the Baptist or even the Ro-

man Catholic church.

Oscar was certainly invited to the Adventist Train-
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ins College in Panama. The question is: in what capac-

ity? He seems to think he was invited to study for the

ministry, but from what he says, there are also hints

that the officials there employed him as a menial. Just

what happened during his stay in Panama will never

be known. But it was there that he broke down, and I

suspect it was there that the impossibility of his ever

being able to pass from reputation to respectability be-

came apparent to him.

When what are regarded as the superior people ot

the superior culture endorse a given mode of aspira-

tion and expression and judge others by it, it is to be

expected that those others might measure fulfillment

in terms of their success in meeting these expectations.

The standards of respectability and its main agent, the

church, hold just this place in Caribbean society. But

when individuals attempt to meet these standards, they

have the right to expect help; and when they achieve

the goal, they have the right to recognition. The Carib-

bean Englishman, however, never becomes an

Englishman, and black is never recognized as white by

those who recognize each other as white. Having de-

cided on this course, Oscar may have received help,

but he seems to have gained no recognition.

But the extraordinary thing to me is that although

Oscar was bitter about his past, he turned his life into

a positive and, one might also say, triumphant cam-

paign. Having been led on by the ambitions engen-

dered by the dominant values of his culture, and hav-

ing been let down by the keepers of those values, he

became a man rejected emotionally, socially, and cul-

turally. Yet he managed not only to survive but to es-

tablish himself in a unique position of dominance,

even respect, among the people of Providencia.

Oscar had a reputation that extended beyond the

boundaries of Providencia. When I first went to San

Andres and told people there I was going to Provi-

dencia, they would tell me to look out for Oscar, and

then they would laugh. When I pressed them to tell

me more, they said he was a madman, but that he was

also very intelligent; that he knew all the history of

these parts and he knew his people.

When I got to Providencia I was told about Oscar in

the same terms, and as I got to know people they

would express their opinions in greater detail. I also

had the opportunity to see how people's opinions com-

pared with their actions toward Oscar. The initial am-

biguity expressed by San Andresanos and Providen-

cians-that Oscar was both mad and very intelligent-

remained unqualified; if anything, the better I got to

know people, the greater their ambivalence.

There was no doubt that even the most highly edu-

cated islanders had considerable respect for him, even

if it was a little begrudging. The simpler, less educated

people, while they teased him, remained in some sort

of awe of his apparent learning, and not infrequently

took to heart his condemnation of their behavior.

On the other side of their attitude, though, was fear.

Oscar was frequently described as being evil, and

some of the island women would shut themselves in

their houses if they knew he was around. Certainly his

ability to appear in a doorway without prior warning
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was uncanny, and his practice of greasing his feet and

steahng noiselessly through a house at night, taking

some objects and leaving others "in exchange," lent

substance to a sort of supernatural quality that people

attributed to him.

This sort of fear, however, was more superstition

than substance. The real fear—the one a visitor no-

tices, and that I myself came to experience—goes far

deeper and, I think, has far more to do with a condi-

tion shared by the entire population, one to which Os-

car is related in a rather special way.

I would therefore like to attempt an explanation of

this ambivalent attitude of a population toward one of

its members, an individual that it terms mad, but for

whom it has considerable respect; a person it considers

intelligent, but whom it fears. There are two levels at

which I wish to offer this discussion: Oscar's use of

language and his behavior with respect to privacy.

The Negro people of the Caribbean had the English

language forced upon them. But they took it and made
it into a language that was not the language of the

English people. In early days a white English slave-

holder could listen to his slaves speaking English with-

out necessarily understanding what was being said, as

plaves frequently meant something other than the obvi-

ous signification of the words. The "man of words" be-

came the specialist who fashioned English into a new

art form, who made the ambiguities of the language

into a language of its own. And language itself was

fused with other possibilities of communication—with

facial expression, with bodily gesture, with tone of

voice, with lip and eye movements, and with posture.

Under conditions where work was slavery, language

became one of the means by which work could be

transformed into a modicum of entertainment. For a

people deprived of time and access to rest and creative

outlets, language was both the tool and the material

out of which a variegated store of art and culture could

be fashioned. Stories, insults, boasts, toasts, poems, al-

lusions, parables, jokes, irony, satire, mimicry, and

puns evolved to heights unknown to the speakers of

English. When these language arts were joined with

music, the art of the Caribbean language emerged.

But the English language in the Caribbean has also

been a political instrument. For their own convenience

and in support of their own power, white slaveholders

forced their slaves to speak English. But without the

owner realizing it, the slave took the language and
made it his own. And he thus succeeded in isolating

himself from the overbeeu-ing white cultiue. The very

language that was forced upon him in order to estab-

lish a continuity between the races and cultvu-es be-

came instead a vehicle of discontinuity. The means by
which the white sought to make the black dependent

became the instrument by which the black came to

achieve independence. And because it was still the

English language, the English never knew what was

going on: the language was the veil of deception.

Language in the Caribbean is not simply communi-

cation; it is also communication about communication,

controlled and developed to an art form. And the man
of words is the man who more than any other is the

object of his neighbors' esteem. The strength and wit

of Oscar's language earned him the respect of his fel-

lowmen: as a practitioner of language, he could claim

a positive place in the value system of the society. Os-

car was respected because of his reputation, and his

reputation rested on words.

Oscar's language is not meant to be a simple act of

communication; it is a thing in itself. Not just the

words have meaning, but the uttering of the words has

meaning. Yet when someone listens to a person speak-

ing, he naturally expects meaning to come from the

speaker's words and the context in which they are

used. When Oscar speaks, one looks for meaning in

what he is saying. And since Oscar uses a religious

idiom, one searches for a message as well. But the

meaning and the message are not apparent. They have

not been conveyed in the form anticipated by the lis-

tener who, knowing he has heard English, cannot be-

lieve that what he hears has no meaning.

To dismiss what he has heard is to admit his own in-

adequacy; to accept it is to give it meaning. But one

must search constantly for the meaning beyond the ac-

tual words. On one level, Oscar is accepted, but much
of what he says and stands for is beyond the compre-

hension of the listener. In this way Oscar isolates him-

self from the rest, but they remain bound to him by

their feeling that although the meaning is beyond

them, there is meaning nevertheless.

Language is something that Oscar manufactures or,

at least, something he has taken over and refashioned

according to his own design. I am not saying he in-

vents words, but that he takes language as a whole and

makes it his tool. Since it is speech rather than the

written word that he manipulates, it is coterminous

with his presence. Oscar and his speech are one and

the same; they coexist only as long as he is there. As

soon as he stops talking, Oscar becomes a fantasy, am-

biguous and amorphous.

This elusiveness is illustrated by, indeed embodied

in, his wandering behavior. He never stays in one

place for any predictable length of time. He can move

in total silence. He will pass soundlessly through a

sleeping house or spend the night underneath a house.

One knows that he has been there—therefore, that he

is—only by the objects he has left behind.

And what of these objects, the ever changing con-

tents of his sack or hat? Sticks, stones, weeds, fish

heads. These are natural objects that have no value

aside from their relationship to Oscar; it is he who has

invested them with meaning. He steals objects that

have value to others: clothes, utensils, books. In ex-

change, Oscar leaves his objects. They have been col-

lected by Oscar, and his leaving ihem behind indicates

that he has been there. He makes his presence even

more obvious by arranging sticks or pebbles in the

form of a cross, an unnatural object.

These objects, like Oscar's language, are so common
to all that they are not thought of as property. But Oscar's

use of them reincorporates them into society; he appro-

priates them and allows them to stand in his stead. How-

ever, since they cannot be used by others, they have no

value except insofar as they represent Oscar.
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The artifacts to which other people attribute value

are valueless to Oscar. The artifacts he uses to repre-

sent him have only this value to others, but they have

considerable value to Oscar. Thus what he has done is

to remove himself from the level at which ordinary

people reflect value, even though he has retained the

same media (language and artifacts) and the same ma-

terials they work with. He is not a foreigner whose

language and life products are incomprehensible. He
is recognizably one of them, yet at the same time be-

yond them. His behavior is not an alternative to, but

rather a denial of, their own. He establishes his isola-

tion from them at the same time that he forces them to

recognize their dependence on him. He steals govern-

ment documents, for example, then offers to find them

(but not the thief). He steals objects that people want

back, but he does not require that they return the ob-

jects he leaves in exchange.

Oscar has succeeded in excluding reciprocity, but

while it has led to isolation, it has not severed him

from the rest of the people of Providencia. Why and

how this is so brings us to the discussion of privacy

and Oscar's madness.

The two thousand people of Providencia live no

more than about fifteen minutes' walk from each

other. For nearly two hundred years they have married

and mated with each other, so their claim that all the

islanders are "one family" is not too far from the

truth. The individuals in this population have a com-

mon life situation and a common historical experi-

ence—a single cultural memory. The dualism of the

value system has not given rise to a dual society, one

that is split into two population segments that have

structural permanence. Everyone faces the strain of

reconciling reputation and respectability, rather than

opting for one or the other, and the respectable person

cannot guarantee the same status to his heirs.

These common bonds and the resultant exclusive-

ness make Providencia a closed society. Even though

it shares much of its culture with other Caribbean so-

cieties, as a living community it is difficult to break

into.

Behind the barriers of the closed society, however,

is a wide-open way of life. Men conduct their social

lives in rum shops or in shady spots on the beach;

women work and chat in houses where the doors are

always open or they gather in a cool corner of the

yard. Houses are close to one another, separated by

yards that are often no more than symbolic barriers.

The intimacy that is intrinsic to island life makes

privacy a delicate and sensitive commodity. Social life

is marked by numerous stratagems and tactics that aim

to secure the privacy that the environment inhibits.

Wealthy people, for example, build two-story houses

and live in the upper story. It is hard to come upon a

house by surprise because there is always someone—

a

child, an old man or woman—sitting by the window,

on the veranda, or in the doorway, partly with the ex-

press purpose of keeping an eye out for whoever is

coming along the road.

It is difficult for anyone to go about his business

unobserved, as a hundred pairs of eyes will have
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watched his progress from one house to another. And
since the island is crisscrossed by narrow, overgrown

paths along which people (children particularly) run-

messages, the word of his coming may reach his desti-

nation before he does. Gossip and warnings get to

communities long before officials and other visitors

have made their way over the regular paths.

Since the closed society is so open on the inside, it

forces a certain degree of secretiveness and stealth

upon all its members. But as soon as anyone gives any

hint of behaving secretively, curiosity is kindled, and

people will make an effort to find out what is going on.

Everyone, at some time or other, may become in-

volved in activities that involve these conflicting no-

tions. One may wish at the same time to do something

in private and to find out what someone else is doing.

Much behavior is thus marked by these two inclina-

tions straining against each other.

Now, if privacy is more important because it is pre-

carious and difficult to achieve, then anv factor or per-

son that adds to the basic and inescapable difficulties

of maintaining privacy is a nuisance or even a danger.

And like any danger, it is to be avoided, put off, or if

possible, placated.

I think that more than anything else, Oscar's rela-

tion to the rest of the society is explicable in these

terms: he is a real and possibly uncalled-for threat to

the everyday privacy of members of the community.

At the same time, he is a useful source of news, a

revealer of the privacy of others, and in this guise he

may be looked upon positively and even tolerated. In

some instances it may even pay to encourage his be-

havior in order to find out what is going on.

There is, then, at many levels, an ambiguous atti-

tude toward Oscar, stemming from the ambiguity that

is inherent in the restrictions on privacy. When, for

example, Oscar revealed an islander's incestuous rela-

tionship with his daughter, the crowd's reaction was

ambivalent. To appear interested and to encourage

Oscar would be to condone his behavior. But to ignore

what he had to say or to prevent him from saying it

would be an unnecessary self-denial.

Then there is the problem of Oscar's credibility. If

he gossips about someone else, one is ready to believe

him; but should the_ gossip be about oneself, one is

anxious to negate him.

How, then, can people "take" Oscar? Especially if

they cannot send him off to an asylum? By calling him

"mad," the people of Providencia are able to take

away from Oscar the power of sanction: they can de-

cide for themselves whether to believe what he is say-

ing or not. In their eyes, Oscar is not mad all the time;

he is sometimes "in" and sometimes "out." Under-

lying their categorization is the desire to exert some

control over his credibility; at the same time they find

it useful to accept him and his madness.

In speaking of privacy I do not mean simply the de-

sire of people to be alone. I understand privacy to

mean a situation in which a person may be alone with

another person or alone by himself, but alone in such

a way that his relationship with others is not inter-

rupted. Privacy is the condition bv which all social re-



lations are fulfilled; it is not so much a psychological

need as a social one. To activate any given relation-

ship, the participants must suspend or disengage from

their other relationships, and the other partners in

these other relationships must agree to the dis-

engagement.

Privacy, then, is the simultaneous activation of one

relationship and disengagement from another. It is, in

fact, the basic relation between relationships; without

it, no individual can function, since it is through rela-

tionships that he achieves his sense of identity. Neither

can a social system function, since social relations are

its elementary components.

The successful activation of any given relationship

requires that those concerned disengage themselves

from other persons with whom they enjoy relation-

ships and to whom they are bound. The successful

achievement of a relationship and disengagement may
be taken as a measure of the authority a person has not

only over himself but with respect to others. Some
relationships, notably those we regard as intimate, re-

quire a greater degree of disengagement from other

relationships, and inability to keep others out indicates

loss of authority. Conversely, the power of persons can

be measured by the extent to which they can prevent

those to whom-they are related from acting with oth-

ers. Thus in privacy lie the roots of social power and

authority.

Oscar's ability to invade and intrude upon the pri-

vacy of others, to intercede in the relationships they

seek to pursue, is an indication of the power he exerts

over them. In this sense there is something of the ty-

rant about Oscar. I know from my own experience the

extent to which this power can be overwhelming. At

times my wife and I were driven to furtiveness in even

the most innocent aspects of our relationship, even

when we were within the privacy of our island home.

The people of Providencia have to live with this day in

and day out. A tremendous power lies in the potential

to invade privacy; in this case, that power was wielded

by Oscar. Like all exercises of power, it generates fear

in those who are its objects.

Normally the threat of this power is kept in bounds

by the reciprocity of trust, discretion, respect, and

honor. But Oscar excludes reciprocity. He does not ob-

serve the conventions of trust and honor. One can

never know that Oscar will not pass on what he has

learned. Such then is the basis of the power he is able

to exercise over people, a power that threatens to un-

dermine their authority over themselves. ^

Oscar himself never engaged in any sustained rela-

tionship with other people. It was he who initiated and

terminated all contacts. He csmie to me when he

wanted to, and not if I asked him (though he might

come if I asked). He told me what he wanted me to

hear. He left when he felt like it. He divulged secrets

when he saw fit; not when others asked him. He begged

or borrowed those objects that he felt he needed, but if

no one gave him what he wanted, he would steal it-

even though he called it exchange. In other words, he

more or less effectively prevented anyone else from ex-

ercising any power over him. And he maintained a
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more or less absolute authority over himself.

Oscar's life was so wholly public that he had no do-

main of privacy through which other people could

strike a balance of power with him. Or to put it an-

other way, his privacy was so complete that no one

could gain access to it in order to erode his authority.

And yet he remained a social being: he entered into

relations with others, but withdrew at will; he could

still communicate with others when he chose. And
possibly, at least to the barest minimum, he was still

beholden to them.

I should perhaps make it clear that I am trying to

describe the present situation, the situation in which

Oscar exists for others as a madman. But why mad-

ness? For that matter, what is madness? In part I

would say that it comprises the abrogation of relations

with other people that gives rise to such complete au-

thority that they are rendered powerless. The only re-

course available to those who are so overwhelmed is to

banish such tyranny from their lives—to a hospital, an

asylum, any ship of fools. Such banishment is accom-

plished emotionally and rationally by conferring the

label "madness" and depriving the individual of re-

sponsibility. Hence, there is no need to recognize him.

Madness, then, is tyranny, and it seems to be in the

nature of tyranny that it comes to be madness. Nero,

fiddling while Rome burns? Mad! Hitler flying into

rages, not listening to his generals? Mad! Senator

McCarthy finding communists in every nook and

cranny? Mad! The more absolute we see the exercise of

power to be, the more our only recourse for regaining

authority is to push that power outside the normal

frame of reference.

But privacy as I am talking about it here is part of

everyone's life and day-to-day behavior. In this non-

political sense, Oscar seems to represent, in his person

and in his relations with the people of the island, the

development to an extreme degree of this tension of

privacy. Normally, this tension is well accommodated,

but the moment it teeters off course it can begin to

pose enormous threats to social life.

The gravity of this threat rests not only in its dis-

ruption of social life itself, but also in the distortion of

an individual's sense of himself.

The search for identity rests squarely on the free-

dom of choice we can exercise in entering into and

conducting relationships with others. By seeking total

divorce from others we can achieve nothing except

complete alienation and negation; in fact, as Oscar's

story illustrates, the achievement of pure self-auton-

omy is sheer madness, the denial that one is recogniz-

able by others. Thus the idea of self-control is to be

understood as control of oneself with respect to others.

Its exercise and achievement must be contingent on

the submission and assent of others, as their self-con-

trol is dependent on our submission. Let us take this

general argument as it applies to privacy.

If I achieve a state of privacy—that is, if I choose

the time, place, and person of my relationship—then I

am dependent on the willingness of others, to whom I

am bound in some way, to leave me alone, to respect

my privacy. But suppose they interfere, intrude, inter-

rupt, or even prevent by force my preferred and clio-

sen association? In doing this they prevent me from

satisfying myself with respect to the other I have cho-

sen, and by whom I have been chosen. My integrity

has been shattered and my freedom usurped. My au-

thority, not only with respect to others but over my-

self, has been undermined.

Why should others not let me alone? One reason is

that they do not trust me. They do not believe that in

my chosen relationship I will not pose a threat to their

own relations to me and thereby erode their own au-

thority. But in what sense can this be?

Well, if others are as dependent on me for recogni-

tion as I am on them, then is not my separation from

them in some measure a withdrawal of my recognition,

potentially if not actually? If separation requires trust,

then in separation there must be grounds for mistrust,

for every relationship that a partner undertakes may
modify every other relationship in which he is in-

volved. And the more I succeed in keeping others out,

the more I enhance my authority while challenging

their power by withholding my recognition. Equally,

the more susceptible my own relationships are to the

interference of others, the greater their measure of

power over me and the less my authority.

One can't help suggesting that what we do in the

course of everyday life is to strike some sort of bal-

ance. But at the same time, thinking of it this way sug-

gests that there must be some limits beyond which

trespass can only have the direst consequences. If an

individual or a group erects more and more impene-

trable barriers to surveillance by others, then the

threat to the power of others becomes intolerable, and

in an extreme situation, they may be driven to irra-

tional and violent reactions—to witchhunts, in-

quisitions, and other forms of blind violence. Histori-

cally, this has resulted in the darker times that, as we
look back, we call mad. Or when the power of those to

whom we are bound becomes so irresistible that our

privacy shatters about us, then we are driven to con-

spiracy, secrecy, plotting, anarchy. And madness.

Privacy and surveillance, as many have pointed out,

are two sides of the same coin, and each contributes to

the existence of the other. There is no need here to en-

ter further into the sociological and political implica-

tions of the argument. I am concerned with pointing

out that when we call a man mad, we acknowledge

that by his behavior he has reached a point beyond our

power to control. We submit to him, for he achieves a

complete authority over us while we are unable to

make even a dent in his self-control. Since we are not

willing to admit to impotence or to submit to slavery,

the only way out for us—apart from complete annihila-

tion—is to disqualify the threat by calling it madness.

It is this situation that the relationship between Oscar

and the people of Providencia throws into relief.

By recognizing that they have a relationship with

each other, Oscar and the people of the island guard

and grant each other their freedom through their pri-

vacy, even while they have agreed to give up some of

what so-called normal people may reasonably expect of

each other. D
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The 1974

Natural History Magazine
Color Photography Competition

If Henrv David Thoreau had

walked through the natural world of

this centurx. rather than the last, he

probablv would have been a great

nature photographer. He had all the

right traits: patience, curiosity, powers

of observation, sensitivity to the

interrelationships of man and nature,

and a natural sense of beauty, order,

and timing.

Thoreau also had the luck of the

good player. He was once walking

with a visitor who asked him how he

ever managed to find Indian artifacts.

Whv. thev are evervwhere. Thoreau

replied . . . and he stooped down
and picked up an arrowhead lying

beside the path.

The 1974 Smural History Magazine
Color Photography Competition is for

toda\"s Thoreaus. those good plavers

who can find form, beauty, and art in

the natural world—and who have

photographic talent. With luck, one of

those plavers will be walking along a

path at the very instant that a great

picture is unfolding. The photograph

that emerges from that serendipitous

moment will bring fame and fortune

to its taker and pleasure to all

readers of Natural History.

The Competition: We've tried to

keep the categories wide. 1. The

Natural World. 2. Man and His

Environment. 3. A Chronological

Sequence, which may be any series of

up to five photographs of an event in

nature.

The Rules: We've tried to keep

them simple. 1. The competition is

open to everyone except, of course,

employees of The American Museum
of Natural History. 2. Competitors

may submit up to five, previously

unpublished color transparencies in

each category. 3. The mount of each

color transparency must contain the

name and address of the

photographer, because keeping track

of the thousands of entries is one big

job. 4. For each entry we would like

to know the make and model of

camera, the film rating and the

exposure time (if you remember it),

and where the picture was taken.

5. Include a self-addressed, stamped

envelope, since we will want to return

the transparencies to you.

The Closing Date: We've tried to

keep it short. All entries should be

postmarked no later than April 15,

1974—just like your income tax.

The Reward: We've tried to keep it

great. Grand Prize is a round trip for

two to East Africa. First Prize in each

of the categories is $250. Ten
Honorable Mentions will receive $100

each.

More Rewards: All winning entries

will be published in a special, color-

crammed issue of Natural History and

will be exhibited at The American

Museum of Natural History.

Some Hitches: The decision of the

judges will be final. Natural History

acquires the right to publish and

exhibit the winning pictures. And
Natural History assumes no

responsibilit\ for transparencies.

An important point: Pack your

beautiful transparencies carefully and

mail them to:

Photography Competition

Natural History Magazine
7 West 77th Street

New York. New York 10024

And a final thought. Good Luck.
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the Str-ait of Georgia
Key substances in

the diatom-copepod-

salmon fry food chain of

these northern waters

are fat and wax

l>y Ritchie R. Ward

Every spring in the Strait of

Georgia, between green-carpeted

Vancouver Island and the snowy

peaks of British Columbia, a funda-

mental drama of energy transfer un-

folds among billions of living forms.

It begins with the May bloom of

phvtoplankton— mostly the one-

celled plants called diatoms. These

are the microscopic algae, which

have elaboratelv fashioned shells of

silica and chloroplasts, whose

green chlorophyll is partly masked

bv a yellow brown pigment. "When
first we see a sample of plankton,

rich in diatoms, under the high

power of a microscope," said Sir

Alister Hardy, the British ocean-

ographer and author, "it is like

looking at a group of crystal caskets

filled with jewels as the strands of

sparkling protoplasm and groups of

amber chloroplasts catch the light."

There are amazing differences in

the forms of individual diatom cells

and the wavs in which they group

tiiemselves together. Some groups

look like dozens of lollipops ar-

ranged in a circle; their flat disks

A class of one-celled algae,

diatoms exist in many shapes.

They frequently live

in groups or are linked in

ladderlike arrangements.
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pointed inward and their handles

pointed out like an elaborate neck-

lace. There is one group of hour-

glass figures bent like a horseshoe.

In another group, little pillboxes

are threaded on a string or float as

free individuals. Some have hairs or

bristles or spines and some are S-

shaped and bare.

Diatoms are also remarkable for

the secondary products of their pho-

tosynthesis. Rather than storing the

initial sugars and other carbohy-

drates, as most green plants do, dia-

toms produce fatty compounds con-

taining fatty acids, which they

manufacture from carbohydrates.

Often the production is so great

that the disintegrating diatoms
leave an oily slick for miles across

the water's surface.

It is nature's spring chemistry

that leads to this tremendous dia-

tom bloom. As the warming sun

strikes the mountain peaks, the

snowpacks begin to melt, and tor-

rents of water from the heights rush

down the Fraser River and its tribu-

taries to the sea. And with this rush

of water come nutrients washed

from the soil: phosphates and ni-

trates and silicates, from which the

diatoms build their shells. The
Strait of Georgia abounds in min-

eral nutrients, and as the days

grow longer, the diatoms multiply,

doubling their numbers every day

or two, until there are tons of them
for every acre of open water.

Here the herbivorous animals of

the sea find grazing of the richest

sort. The most conspicuous, and the

most plentiful, are the little

shrimplike creatures known as

copepods—so called because of

their oar-shaped feet. The copepods

are the first animals in this marine

food chain: they are the pre-

dominant animals that graze on mi-

croscopic plants, and they in turn

are the major food source for such

smaller fishes as sardines, an-

chovies, herrings, and young
salmon. They are also part of the

diet of basking sharks and sei

whales.

Copepods are by far the most nu-

merous animals in the food chain of

the sea. It is generally agreed that

at least 80 percent of all ocean ani-

mals are copepods. There are more
than 6,000 known species and pos-

sibly many more that have never

been seen. Known species range in

size from a pinhead to an inch or

more in length, but those that are

most important in the food econ-

omy of the sea are usually about the

size of a grain of rice and belong to

the genus Calanus. Calanus helgo-

landicus is the most important food

of the herring, as Sir Alister Hardv
showed in his studies of the North

Atlantic herring fisheries. Other

species, especially C. finmarchicus

and C. plumchrus, have been the

subjects of a recent and significant

study of the marine food chain and

the energy transformations that

maintain it.

Ti.he Scripps Institution of

Oceanography in La Jolla, Califor-

nia, is a principal center for this re-

search. There, laboratory work un-

der the supervision of Andrew A.

Benson, a biochemist, is in full

swing, and from there, at strategic

times, the research vessel Dolphin

puts out to sea. Owned bv a San

Diego businessman who lends her

for investigative expeditions, the

Dolphin—a trim, 95-foot vessel and

one of the most sophisticated re-

search ships afloat— is especially

well outfitted for copepod work.

The Dolphin s chief role is to

provide a mobile laboratory for the

study of copepods collected by its

winch, cable, and plankton nets.

Copepods in large numbers have

been collected and frozen for later

laboratory study. The Dolphin also

serves as a floating station from

which to observe the relationship

between the diatom bloom and the

appearance of copepods in great

numbers.

In the spring of 1971, the Dol-

phin was busily at work in the

Strait of Georgia. This mission,

sponsored by the National Science

Foundation and the Foundation for

Ocean Research, was an essential

phase of the continuing studies that

are going forward at Scripps Insti-

tution on the metabolism of fats and

waxes in the diatom-copepod-
salmon fry food chain.

In May each year the copepod

population ends its winter-long hi-

bernation near the bottom of the

cold, dark waters of British Co-

lumbia inlets, and the nowlv
hatched animals rise to within

thirty feet of the surface to graze on

the spring bloom of diatoms. In

May thev have grown to maximum
size, and that is accordingly the

ideal time to collect them in great

numbers to accumulate a supply of

the waxes they contain. These are

used in later studies on the nutri-

tion of copepods in captivity, as

well as of other marine animals.

Three basic facts justify the time,

talent, and money expended on the

study of mere copepods—animals
that most people have never heard

of, and fewer yet have ever seen.

First, fats and waxes are essential to

animal nutrition. Although these

substances are similar in that both

contain fatty acids, waxes, unlike

fats, have no glycerine. Scripps sci-

entists have estimated that off the

coast of California alone the cope-

pod population contains some
800,000 tons of liquid waxes. Sec-

ond, a large fraction of all the pho-

tosynthetic products of the world's

oceans is converted into liquid wax
by copepods at one time or another,

and we know that photosynthesis is

the source of the world's life en-

ergy. Third, Scripps scientists be-

lieve that an understanding of how
copepods, as well as fishes, handle

fats and waxes in metabolism will

lead to new understanding of criti-

cal factors in human metabolism—
especially the role of cholesterols

and the fattv aldehydes.

One of the first questions Scripps

scientists working with Benson ask

is w^hy copepods behave as thev do.

The animals descend to the cold

bottom waters in the autumn, and

then when the spring diatom bloom
occurs, the recently hatched young

Diatoms, which abound in

both freshwater and seawater,

are the first indispensable

links in aquatic food chains.

More than 5.000 species

have been identified.
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suddenly rise to the surface and

feed voraciously on the one-celled

algae. Do copepods receive some
kind of signal that tells them it is

time to rise and feed?

A fascinating clue comes from

the laboratory, where copepods

raised in captivity have been stud-

ied as they pursue diatoms that re-

searchers put within their reach.

Sustained observations reveal an

odd kind of behavior. Individual

animals are seen to dart in a

straight line for a distance and then

stop and swim round and round in a

tight circle. They then dart in a

quite different direction, stop and

again swim around in a tight circle.

This behavior is repeated over and

over again, leading the researchers

to conclude that this is the cope-

pod's way of searching out, or

"smelling," a mate or a mass of dia-

toms. The dart, it turns out, is made
in a direction triggered by some
biochemical signal, and the tight

circling is a sensing procedure per-

mitting the animal to detect deli-
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Because their skeletons

sparkle in the light, diatoms

are often compared to jewels.

Their cell walls, composed

largely of silicon dioxide,

are thin and transparent

and generally marked by a

variety of small cavities.

cate differences in smell intensity.

The question of interest then be-

comes: what is the nature of the bio-

chemical signal? Is it something

akin to the human senses of smell

and taste? The current view is that

it is probably analogous to smell.

What, then, does a copepod

smell? The odor, of course, arises

from the prey—in this case, dia-

toms—so the search began for some

chemical compound present in dia-

toms that copepods can detect in



seawator. Inv('.sliji;ation has led Ici

the present belief that copepods

probably smell the polyunsaturated

hydrocarbons that diatoms produce.

The next question is what does a

copepod use for a nose? These ani-

mals have two pairs of antennae—
often one is red; the other, color-

less—that resemble the antennae of

insects. Extending below the cope-

pods' antennae are many fine hairs

that, added to the main branches of

the antennae, make up an arrange-

ment something like that of a com-

plicated television antenna. That

scheme of structures, scientists at

the Scripps Institution suggest, is

what the copepod smells with.

A,.nother question that arises

concerns the behavior of the other

participants in the copepod food

chain. For just as the copepods be-

come plentiful when the diatoms

become plentiful, so four-inch baby

salmon simultaneously come swim-

ming down the streams where they

were born and make the copepods

their major diet. The clues as to

what triggers this behavior in baby

salmon are even more elusive than

those explaining copepod behavior.

But here, too, it is possible that a

sense of smell may have some bear-

ing. There is at least no question

that salmon do have a sense of

smell. After many years of research,

investigators at the University of

Wisconsin have shown that differ-

ent streams in which salmon have

hatched have different odors.

Salmon respond to these odors and

remember the ones to which they

have been conditioned.

There may be some doubt about

just how baby salmon sense that

copepods are available; there is no

question at all as to what results

when the salmon eat them. About

half the dry weight of a Vancouver

copepod consists of stored liquid

wax. This substance is thus the

principal energy supply in the diet

of baby salmon.

Through sensitive analytical

methods, Scripps scientists have

found. that the salmon fry split the

liquid waxes into fatty alcohols and
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I'all\ acids. 'Y\w salmon is a spccial-

isl in ihis process; most oF its ino^-

laholisni is engaged in the perlbr-

mance o( this reaction most of the

time. The same reaction also takes

place in humans, but in the pres-

ence of many other simuUaneous

chemical processes. The salmon,

therefore, is an ideal animal to use

in studying how these liquid waxes

are metabolized.

Somewhere in the conversion of

th(> liquid waxes from the copepods

into fattv acids there occurs—as an

intermediate stage—the production

of fattv aldehydes. So far. little of

these substances has been found in

any salmon materials that have

been studied, but Scripps investiga-

tors are anxious to look for them in

blood digestive tissues from young

feeding salmon. Fatty aldehydes are

of interest because thev are con-

spicuous components of human
heart muscle and brain tissue, mak-

ing up 70 percent of some phos-

pholipids in those tissues. But so far

no one knows the complete story of

what function they serve. Perhaps

the answer will be found in salmon

intestines and blood serum.

As research on the dia-

tom-copepod-salmon fry food

chain progresses, many other ques-

tions arise. For instance, when
copepods eat diatoms of one spe-

cies, do they produce a different

kind of wax from the kind they pro-

duce when they eat another species?

Copepods can survive long winters

without eating anything. Obviously

thev do so bv using stored waxes as

a reserve supply of energy. This

must mean that there is some way
in which the rate of utilization of

that energy reserve is regulated. Re-

searchers believe that the rate is

governed bv enzymes, and thev

The tiny, shrimplike copepod,

ivhich feeds on diatoms,

is the principal food
supply for many larger

animals. Liquid waxes

contained in copepods are

a source of energy for

its predators.

have good indicaliims of which en-

zymes these ai'c. Bill ihcv want to

know more about how the enzymes

are regulated.

One of the laboratory methods

that Benson and his colleagues use

in studying these questions is first

to starve captive copepods and then

feed them back to a normal state of

nutrition. From time to time during

this process the researchers take

samples of a few animals for analy-

sis. In Benson's words:

"We suspect that the waxes of

the [copepod's] fuel reserve, since

they are less readily metabolized

than normal fats, serve the animal

in periods of stress and starvation.

The waxes allow him to survive at a

limited energy expenditure for

longer periods than possible with

normal fat metabolic control mech-

anisms. We believe our work will

provide an answer to this question,

and from the answer we should de-

rive and define a multitude of eco-

logical relationships among preda-

tor and prev in the marine
environment.

"As our understanding of the

distribution, metabolism, and trans-

port physiology of wax esters in

fishes grows, we will be in a posi-

tion to apply these relationships to

novel ecological systems. For ex-

ample, it is possible that grazing

and predation rates may be esti-

mated from wax levels in the preda-

tor and the prey. The path of en-

ergy reserves in the food chain may
be followed bv the very character-

istic and specific 'fingerprint' of

dietary fattv alcohol and fatty acid

chain lengths and desaturation.

With a key to the relationships be-

tween fatty acids and copepod fatty

alcohols, we will have a way to de-

termine 'who eats whom' in the

ocean."

Raising copepods in captivity for

laboratory research is a painstaking

procedure. The fertilized egg

hatches into a rather primitive, tinv

larval stage called the nauplius,

which is encased in a chitinous shell

like that of a shrimp. The shell can-

not expand, so as the larva grows, it

sheds its outer covering from time

to time, becoming a little larger

with each molt. There are six of

these larval, or nauplier, growth

stages, which are followed by six

ci)|)cpodite stages during vvhicli ihi;

animal becomes more and more like

the adult. When first hatched, the

larva has three pairs of limbs that

are used initially entirely for swim-
ming. As development progresses,

they evolve into the specialized oar-

feet of the adult, into the antennae,

and in the male of some species, into

a kind of forceps for grasping the

female.

T„he male copepod has an inter-

esting way of performing the sex

act. From a special gland, it pro-

duces a plasticlike substance, which

it spins into a container that looks

like a bottle with a very long neck.

The male discharges its sperm into

this "bottle" and then goes looking

for a female. When she is found,

the male fastens the neck of the

bottle to an opening in one of her

abdominal segments. The sperm

then enter a storage cavity in the fe-

male, ready to fertilize he eggs as

they descend from the ovary.

From the standpoint of the cope-

pod's complex twelve-stage devel-

opment alone, rearing them for ex-

perimental purposes is a delicate

business. A further difficulty arises

from the animal's dietary require-

ments. Copepods require a diet of

live, fresh diatoms, so that a contin-

uous support program of growing

diatoms is also necessary. And, as

in their home waters in the Strait of

Georgia, diatoms must be supplied

with seawater containing essential

inorganic nutrients, together with

the silica they need for building

their shells. Finally, copepods do

not thrive unless they are fed in

small amounts at frequent intervals.

Using this tedious method, investi-

gators succeeded in rearing captive

copepods throughout their complete

life-cycles in the laboratory.

When the adult stage has at last

been reached, the starvation and re-

covery experiments are ready to be-

gin. To follow closely just what is

happening in the metaboHsm of the

copepod waxes, it is essential to

take samples of animals at frequent

intervals throughout the entire se-

quence of experiments; and because

59



of the dilHiulties of rearing captixf

copepods, it is feasible to take onl\

very small numbers of animals at

any one time. This means tbat onK
sueh sensitive and delicate anaKli-

cal procedures as cbromatograjjliic

methods will serve.

In the copepod experiments, the

Scripps scientists use thin-laver

plates of silica gel; and in some

cases, chromatographic columns of

silicic acid. Thev also use radio-

actively labeled carbon 14 so that

the developed chromatograms can

be exposed to X-rav film to record

the position of the separated com-

pounds. Bv these means the re-

searchers have been able to obtain

accurate analysis of fats and waxes

in samples consisting of no more

than three individual copepods,

each weighing no more than

1/140.000 of an ounce.

These experiments revealed that

the triglyceride, or fat, that cope-

pods contain serve the animals, in

this case Calanus helgolandicus, as

a short-term metabolic fuel. The liq-

uid wax. on the other hand, is

slowly consumed after the fat sup-

ply is depleted and is a long-term

energy supply for several months.

More broadly, it now seems clear

that liquid waxes, such as those

made bv copepods. are a major me-

dium for storing and transferring

energv in a variety of marine ani-

mals throughout the food web of the

deep ocean. Continued research

along these lines holds out promise

for increased understanding of

manv biological and ecological

problems.

As an example, who would have

guessed that a study of the metabo-

lism of liquid waxes in copepods

from the Strait of Georgia would

have anything to do with the low

water requirements of animals of

Salmon fry in the waters

off the coast of British

Columbia feed seasonallY on

copepods. How the baby

fish know when copepods are

plentiful is under study.

the desert? Yet there seems to be a

close relationship between them.

The work of Knut Schmidl-Nielson,

a physiologist at Duke University,

on the water requirements of desert

animals shows that thev adapt to

arid conditions by oxidizing fats,

which results in the controlled pro-

duction of water within iheir

bodies. SimilarK. whales and manv
fishes, whose diets are rich in fat,

may be able to produce some of the

fresh water they need through the

metabolism of fats and vyaxes. It ap-

pears that the phenomena of lat and

wax metabolism may be virtually as

broad as the whole question of the

accumulation, storage, and transfer
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of ciiciiiv llii'oualiiHil li\inii svs-

Icnis.

The i'\i(lfnrt' mounls. We know

lliat siiiiu' |)lanls [jrotlucc fals Iroin

ihc t-arbolndrales inado In pho-

l(is\ mIIk^s'is; that copepods coinei-l

lal? to liquid waxes; tliat salmon

mans; that iiK'laliolism ol lals or

waxes produces more water than

does ihe melaholisiu of oMier foods,

and thai some desert animals, and

probably some marine animals,

avail themsekcs of this opportu-

nity; and finallv. we know that

eomerl these waxes to I'attv acids. some of the intermediate pioduets

whicii arc hisblv nutritious to hu- that oceur durinu these metaljolie

processes are loniiil in human heart

muscle and the human brain.

The whole subject of the |)ro(iuc-

lion and metabolism of waxes, how-

ever, is in such a slate of rapid flux

and dev<'lopment that there can be

no such ihirif^ as a summiiig-up.

That will have to be left to some fu-

ture historian of science.



Tlie Pi-ogr*ammecl
Extinction
of tlie Sandl^ill Crane

If mismanagement continues, a bird that has survived

nine million years could have only nineteen years to go

by Rieliaicl S. Millei-

The sandhill crane is one of the

oldest living species of bird. Bones
from the Sand Creek formation in

Sioux County, Nebraska, dating

from the Lower Pliocene, are in-

distinguishable from those of mod-
ern specimens, suggesting that the

species has survived virtually un-

changed through nine million yeai^s

of evolutionary history.

A large, graceful bird, the sand-

hill crane is about three and a half

feet tall, weighs about ten pounds,

and has a wingspread of six feet.

Adults vary in color from uniformly

pale gray to reddish brown, except

for a red, unfeathered region ex-

tending from the base of the bill

across the face to the crown of the

head. This species has received far

less attention than the whooping
crane, its more spectacular relative,

one of the largest and rarest birds

in North America.

There is, however, reason for

concern about the sandhill crane,

which is also becoming increasingly

rare in some areas. Unlike the

whooping crane, which has been le-

gally protected since 1916 and

which is closely guarded from fur-

ther exploitation, sandhill cranes

are now hunted in parts of western

Canada and the United States. This

may be a serious mistake. Even
though the hunted population may
contain as many as 200,000 birds,

this apparent abundance could be

deceptive, for we do not have

enough information about the spe-

cies to manage it properly.

Sandhill and whooping cranes

are shy, wary birds and will not

nest in areas near human activity.

Although once abundant and
widely distributed over the North
American continent, under pressure

Irom human colonization and agri-

cultural development they with-

drew from the eastern seaboard in

the early nineteenth century and re-

treated to the western prairies of

the United States and Canada.

There they were relatively secure

until the late nineteenth and early

twentieth century, when these

lands, too, began to be developed

for agriculture.

Because of the widespread altera-

tion of their natural habitat, sand-

hill cranes began to decline

throughout their range, and by the

1860s they had disappeared alto-

gether from Ontario. Tlie last re-

corded nesting dates in other parts

of their former breeding range are:

Illinois, 1890; Nebraska, 1904;
South Dakota, 1910; and North Da-

kota, between 1915 and 1920. To-

day the breeding areas of the once

widespread sandhill crane are so re-

duced that only four isolated races

are left: the Cuban, Florida,

greater, and lesser sandhill crane.

All but the last are endangered.

The Cuban sandhill crane popu-

lation, numbering about 100 birds,

occupies a small area on the Isle of

Pines. There have been no recent

reports on its exact status, but it is

listed by the International Union
for the Conservation of Nature

(lUCN) as endangered.

Even after northern populations

of the species had disappeared from

the eastern United States, the Flor-

ida sandhill crane was abundant in

southern Louisiana, Alabama,
southern Mississippi, southern

Georgia, and south through Florida.

But hunting and agricultural devel-

opment have reduced this race to a

few scattered populations in iso-

lated areas of Georgia, Florida, and

Mississippi. The Florida sandhill

crane population, now estimated to

be between 2,000 and 3,500, is

also on the lUCN list and is pro-

tected from hunting.

The Cuban and Florida races of

the sandhill crane are nonmigratory

remnants of the population that

once occupied the eastern seaboard.

The greater sandhill crane, how-

ever, is migratory, nesting in scat-

tered areas across the northern

states, from southern Michigan to

Oregon and Washington and north

into British Columbia. Populations

in the eastern part of its range win-

ter in the same general area where
Florida sandhill cranes reside. They
are, therefore, relatively protected

from hunting. But since western

populations migrate with lesser

sandhill cranes, which are hunted

in several states and provinces,

their status is less certain. There are

about 6,000 greater sandhill cranes

in North America, and although

this race is not on the lUCN endan-

gered list, it is listed by the U.S.

Bureau of Sport Fisheries and Wild-

life as an endangered continental

subspecies.

The only nonendangered sub-

species, the lesser sandhill crane,

accounts for more than 90 percent

of the sandhill crane population.

Nesting in the arctic and subarctic,

Aided by their long legs

and necks, sandhill cranes

forage for small animals

and plant matter in shallow

water and wet meadoivs.
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from eastern Canada west into Si-

beria, and wintering primarily in

Texas, New Mexico, and Mexico,

this subspecies has probably been
successful because of its remote
nesting areas. The best estimate of

the lesser sandhill crane population

is about 200,000 individuals.

When the Migratory Bii-d Treaty

was signed by Great Britain and the

United States in 1916, sandhill

cranes became a protected species.

But repeated reports of damage to

cereal crops in North Dakota and,

especially, in the province of Sas-

katchewan persuaded the Central

Flyway Council to request hunting

seasons, on the assumption that

even a small reduction in the num-

ber of cranes would alleviate the

damage they were causing. The
request, however, was denied.

Crop depredations from sandhill

cranes occur just before or during

the fall harvest, when the migrating

birds concentrate at "staging areas"

in the agricultural regions of the

western prairies. A major staging

area is the Quill Lakes-Last Moun-
tain Lake region of east-central

Saskatchewan, which was a breed-

ing ground for sandhill cranes be-

fore the development of the area for

agriculture in the late 1800s. Con-

centrations of 30,000 to 35,000

cranes are common in this region in

early September when harvest op-

erations are in progress, and farm-

ers in the ai^ea have been especially

vigorous in their demands for crop

protection.

During their feeding periods in

the early morning and late after-

noon, the cranes leave their roosts

on shallow lakes and sloughs and

fly out to grain fields, where they

gather in flocks ranging from a few

dozen to as many as several thou-

sand birds. Crop damage is espe-

cially severe when the hai'vest has

been delayed by adverse weather

and the grain is allowed to lie in

swaths to dry. In addition to scat-

tering and trampling the grain

while feeding, the cranes tear the

swaths apart so that they cannot be

picked up by combines.
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Cranes tend to return repeatedly

to the same field, and a few hun-

dred birds can cause serious dam-

age in several feeding periods. Be-

cause of especially heavy damage in

a few areas in Saskatchewan, pro-

vincial authorities and the Canadian

Wildhfe Service in the fall of 1959
allowed farmers to shoot sandhill

cranes.

In 1960 the Central Flyway

Council, with support from the Na-

tional Flywav Council, the Sas-

katchewan Department of Natural

Resources, and the Canadian Wild-

life Service, again recommended a

hunting season. This time, the Sec-

retary of the Interior authorized an

experimental hunting season in

eastern New Mexico, to be held

from January 1 to January 30,

1961. This season was judged a

"success"; hunters, who had pre-

viously shown no interest in shoot-

ing cranes, were persuaded by fed-

eral and state authorities to

participate in the experiment, and a

large number of cranes were killed.

Consequently, in the fall of

1961, thirty-day open seasons were

authorized in Alaska, New Mexico,

and Texas. Canada followed suit,

and in 1964, limited seasons were

established in Saskatchewan and

Manitoba, mainly in areas where

crop damage was most prevalent.

When biologists of the Bureau of

Sport Fisheries and Wildlife con-

As part of their dramatic

courtship dances, cranes

flap their wings, hop,

and leap into the air.

Both sexes engage in the

displays, which start in

winter and continue until

the eggs are laid in spring.
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eluded that the migratory popu-

lation could withstand additional

hunting pressure, open seasons

were also authorized in Colorado in

1967 and in North Dakota, South

Dakota, and Oklahoma in 1968.

The economic and political reali-

ties of wildlife depredation lie, not

so much in the total amount of

damage done or the over-all effect

on the economy, but in the losses

sustained by individuals. A Cana-

dian Wildlife Service survey

showed that an average of fifty-

three farmers reported crop damage

from sandhill cranes in the three-

year period from 1961 to 1963,

with an average annual loss of $184
per farmer. Some farmers, however.

Unlike most birds, which

sleep standing on their

perches, cranes lie doivn

and tuck their bills under

their back feathers or wings.

more seriously affected than others,

were able to exert strong pressure

on government officials to consider

hunting as a partial solution to their

problem, even though the only thor-

ough study of crop damage by sand-

hill cranes has shown that hunting

is not effective, and that there are

other, more efficient ways to alle-

viate the problem.

Because sandhill cranes tend to

concentrate in large numbers in mi-

gratory staging areas, eliminating

the nuisance they cause would

probably involve reducing the total

population to insignificant num-

bers. Hunting in fields will force

the cranes to move to other areas,

but most crane hunting is "pass

shooting" along fence lines or road

allowances between the roosts and

the fields where they feed. More-

over, if cranes are driven from one

field, they will fly to another, which

merely transfers the burden from

one farmer to his neighbor.

One program, however, con-

ducted for the past several years by

the Canadian Wildlife Service and

the government of Saskatchewan,

has been highly effective. Much of

the damage to crops in the Last

Mountain Lake region oi Saskatche-

wan has been on lands that are rela-

tively unproductive for agriculture.

Several of these marginal farms

have been purchased and added to

the Last Mountain Bird Sanctuary,

forming a wildlife unit of 33,120

acres. Most of the land in the wild-

life unit is native prairie, and the

purchased farmland has been al-

lowed to revert to prairie or has

been planted with hay. In addition,

eighteen fields, totaling 1,220

acres, have been seeded with barley

to provide food for cranes and other

waterfowl. The cranes prefer to feed

as close to their roosts as possible,

and the government-owned fields

near the edge of the lake are usually

their first choice. By the time they

have consumed the grain in these

fields, the commercial haivest is ei-

ther completed or is usually far

enough along so that the cranes can

feed on the scattered grain remain-

ing in harvested fields, rather than

on unharvested crops.

The success of the Last Mountain



Lake experiment suggests that there

is no kinger any justification lor

hunting sandhill cranes. But soon

alter open seasons were authorized

there apparently was an unstated

change in policy—from hunting to

alleviate crop damage to hunting

purely for sport, with an emphasis

on "hunter days of recreation." In

other words, when it became appar-

ent that hunting was not a deterrent

to crop depredation, the sandhill

crane was removed from its status

as a crop pest and placed in the cat-

egory of a recreational resource.

The federal agencies should have

known at the outset that unless the

species was hunted to an unac-

ceptably low population level, hunt-

ing could not alleviate crop dam-

age, and it must have been equally

clear that hunting seasons in

Alaska, New Mexico, and Texas

were unlikely to provide relief for

farmers in Saskatchewan, where the

problem originated. One likely ex-

planation for their decision to au-

thorize hunting—a policy that

proved to be ecologically unsound

and without merit—is that they

could not resist the political pres-

sures. Interestingly, these pressures

came primarily from landowners,

rather than from hunters, and the

government agencies were in the

unusual position of having to per-

suade hunters to shoot cranes in or-

der to produce a "successful" sea-

son. The early settlers on the

western prairies hunted both the

whooping crane and the sandhill

crane for food; like the other abun-

dant populations of game species,

cranes were important to the survi-

val of these early pioneers. If

cooked properly, the meat of a

sandhill crane is excellent, but it is

doubtful that today's crane hunters,

with their modern tastes and social

culture, shoot these birds for food

or even know they are edible. From
conversations with crane hunters, I

have the impression that many
cranes are discarded after they are

shot, partly because of ignorance

about their food qualities, partly be-

cause of a prejudice against eating a

bird that looks so unlike our tradi-

tional game species.

Unfortunately, the management
agencies responsible for the welfare

of the sandhill crane have con-

ducted no surveys to discover why
people hunt these birds, what they

do with a crane after it is shot, or

whether, in fact, there is a real in-

terest in sandhill crane hunting on

the part of a significant number of

sportsmen.

With the change in policy to

hunting sandhill cranes for recrea-

tion, the federal agencies respon-

sible for the welfare of this species

have created a new problem for

themselves. As long as the sandhill

crane is a recreational resource and

not a crop pest, every state and

province in the central flyway has a

legitimate claim on its share of the

resource, and the annual kill will

become increasingly difficult to

control. During eleven years of

hunting the bird, there has been an

increase in the bag limit and in the

areas open to hunting, and now that

hunters have accepted the sandhill

crane as a game species, we can ex-

pect demands for even more liberal

seasons. Aside from the ethical

question of whether this unique

bird should be hunted at all, we
must also ask whether it is being

properly managed and adequately

protected.

According to the most recent es-

timates, the number of sandhill

cranes killed annually in Canada
and the United States is between

8,000 and 10,000 birds, with an

additional crippling loss of about 25
percent. The total annual kill is,

therefore, between 10,000 and

12,500, or about 5 to 6 percent of

the total population of 200,000.

In an attempt to predict the con-

sequences of different management
alternatives on the welfare of this

species and to develop appropriate

management strategies, scientists at

the Yale University School of For-

estry and Environmental Studies

Although able to walk as

soon as it is hatched, a

young crane develops slowly,

staying with its parents

until the following spring.



Klamath National Refuge in

California, right, provides

protection for sandhill

cranes, which are hunted in

some areas of the west.

have been experimenting with com-

puter simulation models. If, for ex-

ample, we can provide a computer
model with accurate data for the

various factors affecting the natural

gains and losses of a protected pop-

ulation, we can then examine the

effects of different hunting pres-

sures on long-term population

trends. Or we can determine the

amount of hunting a species can

withstand while still maintaining a

desirable population level. A simu-

lation model is also useful for iden-

tifying weaknesses in the data

needed to manage a species. We of-

ten find, for example, that some pa-

rameters, such as juvenile vulnera-

bility to hunting, have relatively

little effect upon population trends,

while age at first breeding is ex-

tremely important.

An immediate problem in at-

tempting to develop a model of a

sandhill crane population is the lack

of accurate information on such

critical parameters as length of life,

the age at which adults first breed,

the proportion of breeding adults in

a population, causes and rates of

natural mortality, and the number
of young added to the population

each year. We know that a sandhill

crane is a long-lived bird and can

assume that its life-span is from

twenty to twenty-five years. Like

other large, long-lived birds, sand-

hill cranes do not breed in their

first year as adults; in fact, they

probably defer breeding for four or

five years. The normal clutch is two

eggs, but a pair of cranes seldom

raise more than one young to ma-
turity each year.

While we do not know the exact

reason, their low productivity is

probably related to the difficulty of

finding enough food to raise more
than one young at a time. Also

young cranes require a good deal of

experience in the company of their

parents before they are accom-

plished flyers and foragers; they re-

main in family groups with their

parents through the fall and, in

some cases, into spring before they

are fully independent.

One of the critical problems in

wildlife management is to deter-

mine the number of young added to

the population each year, or annual

recruitment. In studying cranes,

wildlife managers, using as an index

the ratio of juveniles to adults in

samples killed by hunters, have ar-

rived at an annual recruitment rate

of about 18 percent. Recent stud-

ies, however, have shown that

young cranes are far more likely to

be shot than adults.

Since game bag checks are not

an accurate indicator of annual re-

cruitment, we have undertaken sur-

veys of sandhill cranes feeding in

fields or flying between their roost-

ing and feeding areas at Last Moun-
tain Lake. These show that the pro-

portion of juveniles in the fall

population ranges from about 4 to 8
percent; thus, the reported mortal-

ity from hunting, 5 to 6 percent, is

nearly equal to or, at times, exceeds

the annual recruitment of new indi-

viduals into the population, leaving

no room for natural mortality.

When the computer model is

used to simulate the results of dif-

ferent levels of hunting pressure,

we find that at currently reported

rates of hunting, the population

would become extinct in nineteen

68



years. If the total annual kill were

reduced to 8,000 per year, the pop-

ulation would be extinct in thirty-

eight years. If the annual kill were

only 4,000, the model tells us that

the population would decline from

its present level of about 200,000
cranes to about 126,000 and, at

this amount of hunting pressure,

would stabilize at this value.

The methods now being used to

estimate population size are so

crude, however, and the results are

so variable, that it is doubtful that a

significant decrease would be de-

tected in time to take remedial ac-

tion. When population estimates

showed a 35 percent decrease be-

tween 1964 and 1966, wildlife

managers apparently assumed that

this was a sampling error, rather

than a real decrease in numbers,

and hunting regulations were liber-

alized, not restricted.

Unfortunately, the federal and

state agencies responsible for sand-

hill cranes have relied on traditional

management methods. These might

be appropriate for such species as

mallard ducks and pheasants, which

have high reproductive potentials,

but they should not be applied to

such animals as sandhill cranes,

which have low reproductive ca-

pacities and recover slowly from re-

ductions in population size. If, for

example, sandhill cranes were

hunted at the current rate for ten

years and then totally protected from

hunting, the population would be

only nine years away from extinction

and would require about eighty years

to return to its present level.

Solutions to the problem of en-

dangered or potentially endangered

species do not necessarily require

the removal of humans from the

animals' environment— in most

cases this would be impossible. But

we do need to find ways to live in

better harmony with wildlife. Per-

haps in the case of the sandhill

crane, as well as other endangered

species, we can use a human in-

vention, the computer, to find the

weaknesses in our traditional ap-

proaches to wildlife management.

Then we can adopt practices that

will guarantee the survival of what

is left of our natural legacy.
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BEACHES of NOSlkRA
Truly, wouldn't you like to run away here to this garden of

ours? Doesn't your bruised spirit need the soft touch of loving

people, your tense body the pure spray of clean, clean air

filtered by sunshine? Don't you long for a place where every
day is gentle summer, where tree-wrapped mountains in the

background stretch 12,500 feet to the sky, where tumbling
streams and waterfalls and wave-lapped beaches beg to heal

you?
In all truth, isn't it a sort of self-destruction to accept with-

out demur (as maybe you do) the dank cheerless clutch of

winter cold—further aggravated by a fuel shortage?

So we ask you again: wouldn't you like to run away here-to

a place of your own in this nature-blessed country, inhabited
by a people who deserve every bit of the beauty they've been
given?

For the astonishing fact is that the Costa Rican people-
perhaps like none other on earth— live in peace. All of them,
each with the other, live and work in PEACE!

Consider them, the 1% million of them: handsome, gentle,

literate, industrious and (phenomenon of our times!) kindly—

a

European-sprung people who are constantly embracing, shak-
ing hands, even with strangers, a people to whom law and order
is symbolized by a smiling policeman armed with nothing more
menacing than a whistle, directing traffic with a murmured
"por favor. " The phrase "law and order" doesn't have an
ominous meaning here. It's incredible for a foreigner to learn

that there is no army in Costa Rica (without an army, Costa
Ricans say, there is no danger of a military take-over). The
only military uniforms worn are by police and there are more
schools in Costa Rica than there are uniforms. Not alone more
school-children or more school-teachers but actually more
schools than military uniforms! Amazing? No wonder that
Gov. Nelson Rockefeller, having undergone a rather stormy
Latin American tour in 1968, exclaimed happily when he
finally got to simpatico Costa Rica: 'This perfect jewel of a
country!" The NEW YORK TIMES in an editorial on Feb-
ruary 5th, 1970 headed "Costa Rica's Example" praises the
solid democracy of this tiny country and says in part: "Doing
vjhat comes naturally, a half-million voters have brought off
(Costa Rica's fifth successive) peaceful presidential election in

twenty years. ""Yet, it isn't only each other whom Costa Ricans

like. There is no xenophobia here at all: foreigners are warmly
welcomed and North Americans, especially, are cherished.

Nearly 15,000 of us from the U.S. live and prosper in Costa
Rica. English is widely spoken, and the word has been grad-

ually slipping out that in this "Jewel of a country" lies the
fulfilFment of the wistful dream of so many harassed Ameri-
cans: the mind picture of that perfect retreat where climate

and man are in gentle harmony with each other.

It's rather astonishing that this spectacularly beautiful

country, really not that distant from the States, is much less

familiar to Americans than the islands of the Caribbean.

Almost everyone knows, and many have visited, the grouping
of tropical Edens called the West Indies—their fabled greenness,

the sparkling waters in which they are set. Yet Costa Rica's

climate has all the balm of its island neighbors and is more
exhilaratingly varied. The sea that stretches along the east coast

of this slender strip of Central America Is the Caribbean. Go
west less than 150 miles and there is the Pacific: novirfiere does
this greatest of oceans wash more beautiful shores than Costa

Rica's. Incongruously, some travel writers have called this

country "The Switzerland of Central America"; still it is true

that Costa Rica's mountains' are as glorious in their tropical

setting as the Alps in their ambience. And it is further a fact

that these mountains aid in making the climate the delight it is.

San Jose, the capital, is in the central plateau, 3500 feet above
sea level, and about midway between the Caribbean and the

Pacific. The city's climate is simply nothing less than perpetual

Spring with the mean temperature steady at 70° every month
of the year. But even at- Pacific coast sea level—at our

BEACHES OF NOSARA, for example—even here, the mean
annual temperature is only 78 degrees accompanied by
humidity so low that it can't be matched by the Caribbean
islands. And not to put down the exotic West Indies, there's a

good deal more of Costa Rica that the islands can't match.
Nature thrives on an immense scale here. Naturalists have
identified 762 species of birds (in all of the United States,

130 times Costa Rica's size, there are 725 varieties). And such

birds! Partridge, parrots, cuckoos, toucans along with the

wrens, thrushes, orioles, finches. We have deer, raccoon,

nnonkeys. Costa Rica's soil is so fertile that Texas cattle
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ranchers are incredulous that what would be prized crop

acreage in their state is used casually as cattle-raising land here.

And what lush growth springs from the solll Great forests of

majestic trees; lignum vitae can be so huge that a single tree's

branches may shelter an entire herd of cattle. There are groves

whose boughs bend under the weight of fruit— citrus, mangoes,

bananas, coconuts. Costa Rican coffee is unparalleled. Hun-

ct-eds of varieties of orchids grow wild. We produce vegetables

of a size and flavor such as few North American housewives

have seen.

Costa Rica has a record of steady economic progress and

every foreigner who has come here is instantly aware that this

progress is mounting toward affluence. Clearly, a country of

such natural richness and with so extraordinary a people, puts

fresh meaning into the overworked word opportunity. Oh,
opportunity is here, all right. And for none better than for

North Americans. There are no restrictions against private

investment and the list of American businesses, small and large,

is long. For you who simply want to retire, there are special

privileges if you are not a Costa Rican. All you have to prove is

a guaranteed income of $325 monthly for you and your wife

and you are exempt from paying taxes. San Jose lOOairmiles

away has everything—for soul as well as the stomach. Opera,

symphony, splendid movie houses, theater (its National

Theater, marbled and mirrored, is a graceful replica of L'Opera

in Paris). Many doctors and surgeons are from U.S. medical

schools; the hospitals are excellent. You can buy anything in

the handsome shops and the cost of living is joyfully low.

T-bone steak, eggs, vegetables, fruits are far below U.S. prices.

Education is a positive obsession in Costa Rica. There are

2,379 elementary schools with 350,000 children attending, and
112 high school, art academies, business schools, etc. The
beautiful complex of the University of Costa Rica has an

enrollment of 12,000 students. And the academic standing of

the English language private schools is very high. The most
prestigious of these accommodates North American children at

a tuition of $38 a month. And that includes busing to and
from school I

San Jose has a fine airport, one of the largest, most con-

venient and modern in Central America, and the jet flight from
Miami via LACSA is 1,123 airmiles and by schedule takes

about 2'/2 hours and presently costs $200 round trip. For the

autoist the drive from the States along the Pan American High-

way is a memorable one; south of Cartago in Costa Rica, the

famous road climbs to its highest elevation— 10,931 feet.

So it had to happen: Here we were, a group of Americans-
land developers. We'd heard of Costa Rica and we came here,

instantly to be entranced by its beauty and won by its people.

We knew quite soon—almost like the original Spanish dis-

coverers who gave it the name "rich coast"—that this was the

country we'd been looking for. All that remained now was to

find the quintessential tract of land that had everything—

natural loveliness, serenity, climate, beaches. We found it. We
found it in the peninsula of Nicoya directly on the Pacific. And
we named this tranquil place . . . BEACHES OF NOSARA . .

.

We've employed many superlatives in this ad—maybe, you'll

suspect, even extravagances. Yet at the risk of once more
stretching your bounds of credibility, we say this: that

nowhere in the world will you find more glorious beaches than

the two miles of beautiful white sand and unimaginably clean,

clear sea that front our property. There is one section that is

modestly compared to the best surfing Hawaii has to offer;

and, wonderfully for the less adventurous, there is a long piece

wtiere the sea is quiet and where even infants can play in the

v\ater as it rolls gently onto the sand. If you're a shell collector

you'll find, day after day, specimens you've never before seen.

And out from shore are the boating and the skin diving, the

fishing. A world of fish, a treasure-house for you, if that's your
passion: tuna, dolphin, wahoo, groupe', snapper—the whole
catalog, believe it. How rare to discover that today—a pure sea

teeming with healthy fish. Yes, as much as anything it was the

ocean and the beaches that caused us to choose NOSARA.
But then one turns his back on the Pacific and looks out at

the land and isn't that something to see—this rich-soiled,

lushly-covered sculpture of hills and valleys! It is big—

3300 acres—but we intend to convert only a part of it to home-
sites. We've brought in ecologists and other scientists to help us

preserve the natural beauty of this place. We have laid about
35 miles of horseriding trails, all within the boundaries of our
property. If a precious tree stands in the way of a bulldozer the

tree stays; we bend the road around it. If it's to be a match-up
between "progress" and nature we'll ride with the trees and the

birds.

But of course we've brought in the machines and used
them. Every site in BEACHES OF NOSARA fronts a road.

Every homesite is guaranteed electricity and pure water. Tvw
tennis courts are ready for play. We expect our superb golf

course with 9 holes to be completed in 1974. We've built a

charming motel with club facilities and an airfield to bring you
here quickly from San Jose.

We're not new to this profession. We've been developers in

the West Indies and we do appreciate those magical islands. But
this is the simple truth: no island in the Caribbean can claim

what we have in this ad. And when one realizes that some
improved sites in the West Indies have now soared to fantastic

prices—$12,000 and up for a quarter-acre is now becoming the

rule, then BEACHES OF NOSARA becomes almost too good
to be true. For the price of our homesites range from $4,500
for a quarter-acre to $24,000 for two acres, 4% down and 2% a

month, with no interest chargesi And that includes roads,

electricity, water, one year free golf membership and the

unlimited use of the natural paradise that we've inherited and
are preserving for you. An even greater bargain are the ranch

sites in the PALMS OF NOSARA, priced as low as $5,200 to

$1 1 ,000. These are less than 6 cents per square foot for ranch

sites from 2 acres to 6 acres. The ranch sites have magnificent

views of the Valley of Nosara and the surrounding mountains,

plus use of all the recreational facilities at the BEACHES OF
NOSARA. Ranch site owners in the PALMS OF NOSARA
section have the option, at their own expense, of installing

individual wells and generating plants or of building con-

nections to the community water and electrical system located

in BEACHES OF NOSARA.
We're running out of space and there's so much more to tell

you. Some of you may visit us after reading this message. Most
cannot. For those we have prepared a thick portfolio. It

includes a large color brochure, maps, house plans, and a

96-page condensation of Prof. Donald Lundberg's authoritative

book ''COSTA RICA." All this is FREE.
Our portfolio also tells you how to go about reserving a

homesite in BEACHES OF NOSARA and spells out our

nxiney-back guarantees: an unconditional 60-day deposit

refund warranty; and a full year after signing contract to visit

the property and see for yourself whether it delights you. If

not, every penny you'd have paid in is refunded without a

word.
We're quite certain that we have something very special in

BEACHES OF NOSARA and we already know that the

response to our advertising is going to be quite lively. We
sincerely urge you— if you wish to be in time for the choice

lots—to fill out and mail the coupon right away. Our portfolio

is free and you are under no obligation at all. Indeed, no one
will ever phone you or call on you. It's only the mailman you'll

BEACHES or NOSARA Dept. M-8B

1201 Broadway, New York, N.Y. 10001

Please send ma without obligation your complete port-

folio including color brochure, maps, and Prof. Lund-

berg's book "COSTA RICA."

Name
I

I Street .

City Zip..

I

L J

Obtain HUD property report from developer and read

it before signing anything. HUD neither approves the

merits of the offering nor the value of the property as

an investment, if any.

"A verified statement & offering statement has been filed with the Dept. of State of the State of N.Y The filinfl does not

constitute approval of the sale or lease or offer for sale or lease by the Dept. of State of any officer thereof or that the Dept. ot

State has in any way ppssed upon the merits of such offering. A copy of the offering statement is available, upon request, from

the subdivider." NYA 73-1556
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Tlxe Blind Staggei-s
Some rangeland plants have the peculiar ability

to absorb large amounts of selenium from the soil.

Livestock that graze on those plants sicken and die

In the summers of 1907 and

1908 about fifteen thousand sheep

died suddenly and unexpectedly in

a specific area north of Medicine

Bow, Wyoming. The Wyoming
State Board of Sheep Commission-

ers attributed the deaths to acute

poisoning bv toxic plants, generally

considered to be members of the

vetch group (genus Astragalus) and

the woody aster group (genus Xy-

lonhiza). Within the next several

decades similar occurrences were

reported throughout a region that

included Colorado, Wyoming,
Utah, South Dakota, Nebraska,

Kansas, and parts of Montana. In

each case, the stricken animals,

usually sheep but sometimes cattle

and occasionally horses, developed

symptoms of either alkali disease or

"the blind staggers" after grazing

heavily in certain areas.

Of the two diseases, the blind

staggers is far the more severe. Ani-

mals that have eaten Astragalus or

Xylorrhiza start to wander in cir-

cles, stumbling over any obstacles

in their way. Their appetites and

thirst diminish; then their posture

alters, their front legs weaken, and

their vision becomes impaired. Still

later, symptoms of paralysis appear,

tongue movements and swallowing

reflexes are blocked, severe abdomi-

nal pains follow, and ultimately,

respiratory failure leads to death.

The less dramatic symptoms of

alkali disease are loss of hair, espe-

cially from the tail, and the crack-

ing and partial sloughing off of the

hooves. Hoof material regenerates

periodically, but the cracking

causes such extreme tenderness that

animals suffering from the disease

are unable to graze well. It has

proved impossible to raise to mar-

ketable size livestock affected with

alkali disease, and many ranchers

have gone bankrupt in the attempt.

As livestock losses from these

two diseases increased over the

decades with no known means of

prevention, the ranching industry

turned to science to unravel the

mystery. If the suspected plants did

indeed contain a material suf-

ficiently poisonous to cause alkali

disease and the blind staggers, why
did their toxic action occur only in

certain restricted areas? The solu-

tion turned out to be as bizarre as

any in toxicology, for the chief clue

was selenium, an element almost as

rare as gold. Discovered in 1817 bv

the great Swedish chemist Jons Ja-

cob Berzelius, selenium is generally

found in soil at a concentration of

only about 2 parts per million, al-

though in rare cases the concentra-

tion has been known to go as high

as 100 parts per million.

Selenium is thought to be of ig-

neous, or volcanic, origin; it occurs

usually in the form of salts such as

iron selenide in Cretaceous rocks,

outcroppings of which are scattered

throughout the rangelands of the

western United States. The relevant

point for the saga of the blind stag-

gers, however, is that both Astra-

galus and Xylorrhiza possess a pro-

digious ability to absorb from soil

large quantities of compounds con-

taining selenium. Astragalus bisul-

catus, the most poisonous of the

vetches, is able to accumulate up to

5,530 parts per million of selenium

from soils with concentrations of

only about 2 to 100 parts per mil-

lion. Xylorrhiza and other toxic

species accumulate selenium some-

what less powerfully, but all plants

that cause the blind staggers have

this same remarkable property.

When Astragalus bisulcatus

plants are grown in a nutrient solu-

tion in which the amounts of the

various mineral elements are care-

fully regulated, the selenium con-

tent produces some unexpected ef-

fects. So far as is known, selenium

is not absolutely essential to the

growth of any plant, but it clearly

enhances the growth of Astragalus

bisulcatus and related plants. The
dry weight and height of an Astra-

galus fed modest amounts of sele-

nium may be five to ten times

greater than one totally deprived of

the element. This probably ac-

counts for the unusual adaptation of

Astragalus plants to an ecological

niche that is rich in seleniferous

rocks. These plants act as wicks,

drawing in the element from the

surrounding rock and causing a

high concentration to accumulate in

the area around their roots. The se-

lenium content of the soil around

such plants could theoretically be-

come high enough to cause direct

injury to nearby plants of other

types. This has not been definitely

proved in nature, but laboratory ex-

periments ha\e shown that plants

unable to accumulate selenium may
be dwarfed and show leaf bleaching

when subjected to the same levels

of applied sodium selenite. a usual

source of the element that stimu-

lates growth in Astragalus. The

roots of the inhibited plants fre-

quently thicken and develop sup-

pressed lateral roots of a pinkisii

color due to intracellular deposits of

elemental selenium.

\^ hy does the selenium absorbed

by a plant cause extreme toxicity

upon its ingestion by an animal?

First, it should be noted that, unit

for unit, selenium in an Astragalus

plant is much more poisonous lor

an animal than is the inorganic salt,

sodium selenite. This means that

the plant must transform accumu-

lated sodium selenite into some

other, more toxic form. Further-

more, it has been shown that all

plants collect selenium far more ef-
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ficiently if it is fed to them as an ex-

tract oi Astragalus, rather than as a

selenite salt. Chemical fractionation

in the laboratory of the water-sol-

uble selenium-containing extract ol

Astragalus revealed an unexpected

aspect of the plant's metabolism.

It is well known that selenium is

a chemical analog of sulfur. This

element, essential to all living cells,

has a variety of functions in the or-

ganism, the most important of

which is its presence in almost all

proteins. Proteins are composed oi

some twenty different amino acids

linked in a specific order, and two

of the twenty, cysteine (or cystine,

its oxidized form) and methionine,

contain sulfur. It appears that sele-

nium imitates sulfur so closely that

the Astragalus plant has come to

substitute it for suKur in its protein

chain by making analogs of the two

sulfur-containing amino acids,

which are called seleno-cysteine

and seleno-methionine. And when

ingested by animals, these com-

pounds produce disastrous symp-

toms of toxicity. Their toxicity is

probably related to their com-

petition with the normal sulfur-con-

taining amino acids for in-

corporation into proteins. Thus,

animals that receive amino acids

containing selenium in effect suffer

from an insufficiency of the amino

acids that contain the essential sul-

fur.

When, after grazing mainly on

grass that contains about ten to

thirty parts per million of selenium,

animals develop symptoms of alkali

disease, they mav be cured by

changing to a diet lacking selenium.

Supplemental feeding of proteins

rich in sulfur-containing amino

acids also can prevent the devel-

opment and help alleviate the tox-

icity symptoms of the selenium-con-

taining diet. But when animals

If you can't find this record, Harold Pool has it for $5.98 plus 3W
postage at the Lynchburg Drug Store, Lynchburg, Tennessee 37352.

JACK DANIEL'S SILVER CORNET BAND
reached its peak in 1894. Thanks to Paramount

Records, you can still hear their music today.

Jack Daniel started the group to sell whiskey

at saloon openings and political rallies. Today,

we've dusted off some of their old-time sheet

music and carefully recreated a sound that hasn't

been heard for 75 years. (Finding these old-style

mellow conical horns took us from an antique

dealer's attic in Nevada clear to Paris, France.)

The result is a Paramount

Records album that's available

wherever good records are

sold. If the music inspires a

sip of Jack Daniel's, don't be

surprised. That's just v/hat

Mr. Jack intended it to do.

Tennessee Whiskey • 90 Proof • Distilled and Bottled by Jack Daniel Distillery

Lem Motlow, Prop., Inc., Lynchburg (Pop. 361), Tennessee

The only Distillery placed in the National Register

of Historic Places by the United States Government.
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ingest Astragalus with more liian

5,000 parts per million of selenium,

nothing can be done; they are

dootned to develop the blind stag-

gers disease and die.

There are also other interesting

aspects to the problem of selenium

toxicity in the field. Plants contain-

ing selenium, like their sulfur-con-

taining analogs, frequently have an

offensive garlicky odor. Horses are

choosy eaters and tend to avoid

such plants; thus they are rarely af-

flicted v^'ith the disease unless other

plants are unavailable. Cattle are

much less selective and tend to

graze indiscriminately, thus occa-

sionally consuming large quantities

of Astragalus and especially Xy-

lorrhiza, which grows abundantly

on the desert floor. Sheep actually

seem to prefer Astragalus and Xy-

lorrhiza to other foods and seek

them out. This difference in nutri-

tional habits accounts for sheep

being the most common victims of

the blind staggers.

About half a pound of Astra-

galus bisulcatus will kill a sheep

thirty minutes after ingestion;

smaller quantities take a longer

time to produce their effects. About

400 to 800 parts per million of sele-

nium are fatal when ingested at the

rate of about 8 to 16 grams per

kilogram of body weight (about Vi

ounce per pound of body weight).

After an animal ingests Astragalus

material, selenium is found in all

organs, but it appears to be most

abundant in the liver, blood, kid-

neys, spleen, and brain. It is elimi-

nated from the body mainly by

means of the urine; some is also lost

in the feces, in the sweat, and in the

breath.

A curious sidelight to this story

rests in the properties of another

species of Astragalus, called loco-

weed. This plant, too, causes similar

symptoms and poisoning by virtue

of an organic molecule, but it does

not contain high quantities of sele-

nium, and so far as is known the ef-

fective mechanism is not related in

any way to selenium metabolism.

What can be done to combat

these devastating diseases, pro-

duced not by a grazing plant itself,

but by the plant's absorption of an

element that in itself would not nor-

mally be toxic? The obvious tactic

would be to prevent grazing in the

regions where Astragalus, Xylorr-

hiza, or other seleniferous plants

thrive. But this would rule out vast

areas of the western range at a tiine

when the supply of food is becom-

ing more and more critical. Another

possible tactic would be to treat the

area with herbicidal chemicals that

would kill the offending plants. But

since these plants tend to dominate

seleniferous areas because their

growth is promoted by selenium,

tremendous quantities of herbicides

would be required. Such an opera-

tion would therefore seem economi-

cally unfeasible and also ecolog-

ically unattractive, as no herbicide

is without some undesirable side ef-

fects. A third possibility would be

to swamp the area with suffur-con-

taining materials, which the plants

would absorb. The ability of Astra-

galus or other seleniferous plants to

convert inorganic selenium to se-

leno-amino acids depends on the ra-

tio of sulfur to selenium. Even
when this ratio is about three to

one, optimal incorporation of sele-

nium into the toxic amino acids oc-

curs, but if the proportion of sulfur

were raised, the formation of the se-

leno-amino acids would tend to de-

cline. Although heavy sulfate fertil-

ization is theoretically a possible

way of mitigating the trouble, it is

unlikely to become a practical, ef-

fective weapon against selenium

poisoning. At the moment, how-

ever, while there seems to be no

permanent resolution to the prob-

lem, the blind staggers is not a seri-

ous menace because ranchers have

learned to avoid seleniferous areas

for grazing.

What danger does this disease

pose to humans? Practically none, it

would seem. Presumably if humans

were to ingest amino acids contain-

ing selenium, they, too, would de-

velop symptoms equivalent to alkali

disease or the blind staggers. But,

in fact, the afflicted animals show

such terrible symptoms that they

are always identified and never used ,

for meat. Consumption of grains
j

grown in the seleniferous regions is

also avoided. Nonetheless, since se-

lenium can be found everywhere in

small quantities, we may well ask

whether enough selenium is present

in ordinary diets, either as in-

organic selenides or as organic com-

pounds, to affect human health—

a

question that public health authori-

ties should investigate more thor-

oughly.

Columnist Arthur W. Galston teaches

biology at Yale University.
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preserving our natural resources today, about building a worid where man and all his

fellow creatures can safely flourish tomorrow.
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the free admission that comes with your membership. Subscribe to Natural History... and
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Celestial Events
by Thomas D. Niehiolson

Sun and Moon February is one of those rare months in

which one of the moon's four phases is missing. Full moon occurs on

the 6th, last-quarter on the 13th, and new moon on the 22nd. But the

preceding first-quarter moon fell in January, and the next will fall on

March 1; the full moon again on March 8 and last-quarter on March 15.

The moon will be a prominent evening object from about February 25

(when it is an early crescent) until mid-March (when it will rise at mid-

night or later). And the moon will introduce you to the planets when it

is near Venus on Febmaiy 19, near Mars on February 28, and near Sat-

urn on March 2.

The sun is about as high in the sky now and remains there as long

as it does in late September, but the weather hardly reflects that fact.

Nights are growing shorter, but are still longer than days, and the

Northern Hemisphere air mass is still cooling down.

Stars and Planets We still have two planets well placed in

the evening sky. At dusk, you will find Mars high in the south, bright

and reddish in color but nowhere near the brilliance it had last fall. Sat-

urn is web up in the southeast, brighter, and well to the left of Mars. By

midnight. Mars will have already set and Saturn will be low in the west-

ern sky.

The elusive Mercury is also an evening star in mid-February, but it

enters the morning sky toward the end of the month and will not be

well placed for viewing until after mid-March.

Venus should be very easy to find in the morning sky. Look for it in

the southeast, in the dawn glow preceding sunrise. And after the first

week of March, Jupiter, too, is in the morning sky, to the left and lower

than Venus, closer to the rising sun.

Febmary 15: Mercury begins to move westward (retrograde) on its

way toward passing between the earth and the sun.

February 18: The moon is at apogee, farthest from the earth.

February 19: Look for Venus before sunrise this morning. It will be

near the rising crescent moon, in the southeast.

February 24: Mercury, in inferior conjunction, passes between the

earth and the sun and enters the morning sky.

February 27: Venus is at greatest brilliancy as a morning star. Saturn

ends its westward (retrograde) motion through Orion (near Gemini) and

begins to move left (to the east) again.

February 28: The bright object near the first-quarter moon is Mars.

The moon will be nearest the planet about 8:00 p.m., EST, so close that

it will cover Mars in more northerly areas of America and Asia. There-

after, the moon will separate slowly to the left.

March 2: Mercury and Jupiter are in conjunction, but they rise too

late in the morning to be easily seen. Saturn, this evening, will be very

near the bright gilDbous moon, closest at about 6:00 p.m., EST. Again,

as with Mars, there will be an occultation as the moon covers Saturn in

more northerly regions.

March 6: The moon is at perigee, nearest eai-th.

March 8: Mercury ends its retrograde motion.

* Hold the Star Map so the compass direction you face is at the bottom, then match

the stars in the lower half of the map with those in the sky near the horizon. The map is

for 10:15 P.M. on February 15; 9:25 p.m. on February 28; and 8:25 p.m. on March 15;

but it can be used for about an hour before and after these times.
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by John H. H[oiiiiii>va>. Ji

iii:ias tlTiit shuffle and Ivir-k...,
99

Eyelids of Mormng: The Mingled
Destinies of Crocodiles and Men,
by Alistair Graham and Peter

Beard. New York Graphic Society,

$22.50; 260 pp., illus.

Wlien Isak Dinesen, author of

Out oj Africa, addressed

the American Academy of Arts and

Letters on January 28, 1959, she

directed her audience's attention to

an old English town surrounded by

three walls, in each of which was a

gate. Above the first gate was in-

scribed: "Be bold"; above the sec-

ond: "Be bold"; above the third:

"Be not too bold."

This great lady was giving a clue

to her life. With uncertain spirit she

had determined to write of the hu-

man spirit and was setting the pe-

rimeters to her own bold risk tak-

ing, giving an insight to her genius

as a stylist. Her youthful craving to

impress her will and her being upon

the world, to make the world her

own, had been transformed at mid-

life into a longing to be able to ac-

cept, to give herself over to the uni-

verse. Nevertheless, she doubted

whether such acceptance was any

less bold.

This quiet poet was cleverly

avoiding the word "taste," which

on an artistic level translates to

mean restraint. Nonetheless she was

suggesting that in writing, excessive

forcefulness colors a work with

falseness, causes buffoonery where

laughter is more effective, creates

agony where pain would be more
eloquent. "Be bold, be bold, be not

too bold."

It is excessiveness that steals per-

fection from Alistair Graham and
Peter Beard's monumental Eyelids

of Morning. At its best Beard's

boldness results in a fantastic blend

of Victoriana and psychedelia;

when it is forced beyond its subject,

it foolishly dwarfs Graham's excep-

tional text. Quite right of Beard to

create a forest of visual comment
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about the croc, but not to threatrn

insight with mockery, art with

camp, humor with the in-joke.

Still, Eyelids of Morning ranks

for me as one of the most original

commentaries ever written about an

expedition, and I shall not hesitate

to make sure that it brightens the

tables of friends, particularly those

whose religious acceptance of the

principles of conservation need

shaking. As a partnership between
writer and scientist, between pho-

tographer and collector of the bi-

zarre, this giant book raises the

printed page to a level of sensation

just short of the tactile; it is a three-

ring circus of cartoons and cada-

vers, firm bosoms and burst-

ing bowels, science, philosopli\.

and the absurd. The effect on the

reader is a visual battle of concen-

tration—where to settle one's eyes,

whether to whimper or laugh,

which page to cover with vomit.

Conspicuously absent is each copvs
own vial of putrefying croc smell or

dried blood dribbled onto a few se-

lected pages. Still, even the romantic

and the faint of heart will find

much to glory about in these pages.

Eyelids of Morning is the ac-

count of a three-year expedition at

Lake Rudolf to compile data for the

Kenya Game Department relating

to ''the essential biological facts of

... its crocodile population.
"

Alistair Graham was directed to

"fix a value for the ratio of males to

females, find the proportion of the

whole population represented b\

each age group, study the rate of in-

dividual growth, their food ami

manner of getting it ... to esti-

mate their potential for reproduc-

tion and account for the agencies of

mortality that limited their popu-

lation ... to discover why the pop-

ulation distributed itself around the

lake the way it did and ... [to dis-

cover] the effects man's planned in-

tervention would have." The
project, calling for the killing of

500 specimen crocs, required inge-

nuity to cope with the severe contii-

tions of the phlegmatic lake and the

sinister life-views of crocodiles. For

food, Graham and Beard relied on

Nile perch fried in sand, supple- /

mented by Ritz crackers, pickles,

and Hellman's mayonnaise (in-

spiration of Andy Warhol who adds

his signature to descriptive photo-

graphs).

As a writer, Graham has intuitive

taste when dealing with his tales of

8o



pergonal adventure. Not ior him llic

boasts, the "firsts," the absorption

in victories. He has a deep aversion

to taking himsell' too seriouslv; for

example, when he is bitten bv a

spitting cobra on North Island, iso-

lated Irom all help, he acknowl-

edges that he saved his life by kick-

ing out at the snake "can-can style,"

thus preventing the fangs from

piercing his skin too deeply. Later

when their overloaded boat is

swamped in the vicious afternoon

sea, far from land, he studies his

own panic as if it were a croc em-

brvo in a test tube. Graham's out-

look proceeds from his aversion to

man's blundering and self-righteous

deceit. Knowing that his study will

come to naught, he is brief in out-

lining his findings in this book.

W ith little sympathy for higher mo-

tives, he makes it abundantly clear

that in no way should his intentions

be considered altruistic. He con-

cludes that most conservationists

are consumed bv "the worship of a

lost childhood." He makes only one

concession to them by sharing their

belief that in wastelands such as

Lake Rudolf there are "beautiful

things . . . truthful things." For

him the creation of national parks is

not a solution to nature's destruc-

tion bv man: it is. in fact, a symp-

tom of sublime destruction still to

come. Graliam's style is lucid and

often graceful, never boring; it fails

only occasionally when he pumps it

up with pretentious and unneces-

sary quotations.

Graham establishes that Lake
Rudolf supports at least 14,000

crocodiles. Strangely, only 5,500 of

these are mature. In spite of an ex-

tensive shoreline on the west devoid

of crocs, he postulates that the

lake's croc population shows signs

of overcrowding: at Lake Rudolf

crocs are requiring twice as long to

mature as in other lakes of Africa,

and sizes of clutches here are con-

siderably smaller than in nests else-

where. He leaves us with a series of

imponderables. \^Tiy does Lake Ru-
dolf support such a small propor-

tion of adults? Why are the stom-

achs of so many crocs empty w hen
the lake is so rich in fish life?

What distinguishes the text of

this so-called travel book from the

many written before and others sure

to follow is one chapter—"August's
Beans." It is in this chapter that we
recognize Graliam for what he is:

not an outsider come to observe and

With mostcameras
the first thing

you have to learn

is yoga.

Most cameras give you the standard

eye-level view of the world and that's

all. Which means if you want to shoot

from some less conventional perspec-

tive, you've got to exercise first. It's

that tricky.

But with a really good camera you
get a selection of interchangeable view- a Miranda. After all, the better your
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with the camera. And a waist-level view-
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when everything depends on perfect

focusing.
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to take good pictures
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Because they're birds and

they're free! So you have

to change your photo habits.

One ingenious solution is a

zoom lens. It gives you a fast

change of focal lengths

without moving the camera
from your eye.

The Vivitar Automatic Zoom
lens goes from 85 to 205mm,
opens up to an impressive

f3.8 and isn't any larger than

most standard 200mm lenses.

The highly sophisticated

optical design has 13 elements

in 9 groups. The Vivitar

Automatic Zoom will fit the

automatic mounts of the

Nikon F, Pentax, Nikkomat,

tVlamiya/Sekor, Minolta and

Canon cameras.

See a demo at your photo

dealer or write for test reports

by leading photo magazines.

Vivitar Zoom lenses

Marketed in the U.S.A. by

Ponder&Best Inc.,

1630 Stewart Street.

Santa Monica. California 90406.

In Canada: Precision

Cameras of Canada, Ltd.

TRAVEL THE WORLD OF LINDBLAD

Why doivt birds

stay Avhcrc they are while

you cheinge lenses?

Explore the world's largest "highway. .

.

THE AMAZON RIVER
Lars-Eric Lindblad offers two truly

exciting expeditions that will take
you along the entire length of the
mighty Amazon, Very few people
have ever seen this dense jungle
world as you will, in great comfort
aboard the air-conditioned M/S
Lindblad Explorer* You will be ex-
ploring the river in Zodiac rubber
rafts, listening to howler monkeys,
and seeing the pink dolphin at play
in shallow waters. You will visit prim-
itive tribes on the verdant shore-
lines and seeing nesting sites of
many species of turtle. Of great in-

terest will be the hundred and more
species of forest birds and twice
that number of tropical fish You will

pause at Manaus, the capital of the

Amazonas and in the rivers remote
upper regions you will find the
Yagua Indians, whose life has hardly

changed since the settlers first ar-

rived. The M/S Lindblad Explorer is

operated in the famed tradition of

the Swedish American Line These
two expeditions are scheduled for

October and November of 1974.
Please write for our informative
brochure.

LINDBLAD TRAVEL, INC.
Dept NHE 274

133 East 55th Street, New York, N,Y. 10022, (212) 751-2300

Panamanian registry

dictate, but a Kenyan himself, a

sensitive observer without pre-

conceptions of what is to happen, a

man who does not need binoculars

or field glasses or car windows to

see through, or tents to sleep in or

interpreters to insulate him from

the men with whom he is to share

the "hardest work." Unlike Lake

Rudolf's European discoverers.

Count Teleki Von Szek and Ludwig
Von Hohnel, who were quick to be-

rate the manners of the indigenous

peoples, Graham responds to them
like a man who wants to understand

them. At the end of a long associa-

tion with his Turkana helpers he

naturally expects a friendly good-

bye. Instead thev accuse him (un-

justly) of deception. He is indignant

at first, but anger gives way to re-

flection when he realizes their re-

buff is a symbol. He is beginning to

sense the error of his thinking, the

white man's thinking. He had al-

ways expected his study to benefit

those people who live next to croco-

diles. But the Turkana are strangely

indifferent to protection from crocs

although these latter are in the

habit of dining regularly on Tur-

kana children, w'omen, and elders.

In addition, the Turkana have no

desire to eliminate famine, fighting,

and pestilence from their world; in-

versely, if thev could, thev would

catch the last fish in the lake, snare

the last bird on the shore. Since

they do not possess the "paleface's"

sense of guilt, Graham asserts con-

servation is for them meaningless.

Here is where Graham finally de-

posits the reader: at a pitiless view

of the white man"s blundering

through nature. He despises the

creation of a national park on the

eastern shore of the lake. But since

he fails to offer other choices he

sounds like a man insisting that sex

be banned without offering an alter-

native. Leave all the crocs and the

Turkana alone he savs; who are we
to judge the value of their lives?

Graham knows that his words, like

all regrets in Africa, have come too

late. He sees the future- alreadv

breaking the silence at Lake Ru-

dolf, threatening it with fences, fish

factories, and 'do-gooders." Of
course, Graham admits, he is a part

of the blundering future himself:

this book—its illustrations and its

text—is a sardonic profession of

guilt. His 500 dead crocs are

merely the beginning.

The authors have created a sym-
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Startyour
HolidayAbroadin
beautiml Belgitmi.

And eiijoyB75 worth of free treats
during Belgium's Bonus Days.
The warmest welcome in Europe, plusa little of

everything you come to Europe for make beautiful Belgium

the perfect start for any hoi iday

Sabena's Belgium has lush countryside dotted with

stately chateaux, lovely medieval cities of art and archi-

tecture, museums richly hung with Flemish masters; and

cosmopolitan Brussels, the "capital" of modern Europe.

Sabena and Belgium have a way to make your holiday

even more beautiful. Belgium's Bonus Days offer visitors

over $75 worth of special treats—free theater tickets,

discounts for dining and sightseeing, half-fare train

excursions, gift coupons and more— all compliments of the

Belgian National Tourist Office.

Sabena offers you dozens of ways to discover beautiful

Belgium and the rest of Europe plus the

Middle East and Africa. Learn about them
n Sabena's Holiday Abroad tour catalog,

32 colorfully illustrated pages of great

reading about exciting Holiday Abroad

adventures on three continents.

For your Hoi iday Abroad catalog, and

information on Belgium's Bonus Days, call

Sabena, mail the coupon, or see your

travel agent.

Sabena Belgian World Airlines

Hoi iday Abroad Manager, Dept.H
125 Community Drive

Great Neck, N.Y. 11021

IDAY
ABRQADj
X

Please send me the new Holiday Abroad tour catalc^

and information on Belgium^ Bonus Days.

-State- -Zip.

My travel agent is

.

. I

83



to get

better pictures

choose the better

"picture taker"

Serious photographers depend

on a hand-held exposure meter

for the accuracy, sensitivity and

reliability they must have for

their color and black & white

shots. The SUPER PILOT CdS,

by world-famed Gossen, ideally

fills their needs. Try one and

you'll see how a fine exposure

meter helps 'take' better

pictures.

world <?* famed

GOSSEN®

SUPER PILOT
CdS EXPOSURE METER

t better photo dealers or write for literature.

KLING PHOTO COMPANY [te^^teil
P.O. Box 1060, Woodside, N.Y. 11377 I >^ '-""•'

I

SPECIFICATIONS:

The Super Pilot CdS accurately measures re-

flected or incident light; two full rreasuring

ranges: Normal and Low Light Scales; ASA 6

to 12500; f/1 to f/45; 1/1000 sec. to 2 hrs;

EV - 6 to + 24; Cine from 8 to 128fps.

TRAVEL THE WORLD OF LINDBLAD

Lindblad's spectacular Explorers' Tour to

CENTRAL ASIA & MONGOLIA
imagine spending nights under the

stars on the Gobi Desert in a Yurt, a

Mongolian tent Imagine roaming

around old mosques and bazaars in

the ancient city of Bukhara, hardly

changed since five centunes ago.

Or exploring the wonders of

Samarkand, the'Jewel of the Desert

with Its memories of the greatest

Mongol ofthem all, Tamerlane Imag-

ine covering remote regions of

Siberia and Mongolia, meeting many
different fnendly races, languages.

customs and styles of architecture

which make up the complex called

the USS.R, And finally an evening

at the ballet in Moscow These are

only a few of the highlights of this

immensely popular Explorers' Tour

The first of ten tours in 1974 is sched-

uled to depart on June 6 Please send

for our informative color brochure

LINDBLAD TRAVEL, INC.
Dept NHA274

133 East 55tri Street, New York. N Y 10022

(212) 751-2300

bol out of this scaly man-eating

denizen of murky waters. To save

the crocodile for posterity forces

man to examine the aims of con-

servation with far more scrutiny

than if the animal in question were,

let us say, a panda. What does the

crocodile contribute to nature,

apart from adding one more ele-

ment to its diversity? Who needs

such a hard-skinned, loathsome

man-eater? The sight of hundreds of

rotting crocs is therefore hardly re-

volting; it peels the layers of sensi-

bilities off sensitive readers, uncon-

sciously suggesting to them the

point at which bloodlust is accept-

able.

Graham fast asleep beside a giant

Nile perch. Beard writing his jour-

nal while tucked inside a croc's

gorge or miming rigor mortis beside

^'^^^^oL:!^^^-^

dismembered crocodiles: are these

just for laughs? Probably. Who are

the authors making fun of with the

ornately detailed chapter descrip-

tions, beautiful imitations of Victo-

rian originals? Themselves. What

do Richard Lindner, Andy Warhol,

Francis Bacon, Charles Addams,

and Saul Steinberg add to our

knowledge of crocs at Lake Rudolf?

Precious little. Art and the absurd

are Beard's cryptic means of reject-

ing good intentions and reality.

One of the first pictures in the

book is of two Turkana weighing a

dead croc from a large wooden tri-

pod, all reflected in the lake. The

picture has been childishly inverted

(in spite of the caption, "Right side

up"); in it reality is only a reflec-

tion and vice versa. Here I found a

clue to the book: beauty is to be

tossed aside with an "ugh," hero-

ism sublimated, reality and opinion

inverted—for hardly any reason.

This occasional gimmickry seems to

exemplify Beard's unnecessary self-

assertiveness, telegraphing the pre-

tentiousness of, for instance, a

double spread of a heaving bosom.



How to Fly Japanese Style.

Slip into a happi coat. Part robe
part sport coat. The Japa
dress up even to relax

JAL's (light kit

includes slippers
tan, city guide,
toothbrush,

wallet
-and eyeshadesi

Artichoke hearts Carrots \
aglow in butter. And the i.

steak is cooked to order

We once asked some of our flight guests
what they liked most about flying with us.

Surprisingly, it wasn't any of the

comforts or delicacies above.

In fact, it wasn't what we did so much
as how we did it.

They spoke of being pampered. Of the
way our hostesses in kimono smile.

Small things, of course. But in a world
that worships the mammoth, the small
has a way of making up in gleam what
it lacks in size.

At JAL, we glory in the small

things of life. From our first hello to our
last sayonara, we take the small atten-

tions and courtesies so much for granted,
they are our way of life.

It's a way of life practiced by us and our
ancestors of generations beyond number.

In that sense, you could

say we've been practicing

how to fly for a thousand
years and more.

UAPAN AIR LIISIES

NH-0274
Japan Air Tines
P.O. Box 888

Burlingame, California 94010

I'd like to fly Japanese style. Please send me
your free booklet with all the details.

Name

Address.

City

My travel agent is_

-Zip-

Please have a travel

consultant call me at_



NEW MAUPINTOUR HOLTOAY!

EGYPT/UPPER EGYPT/LEBANON/SYRIA/CYPRUS/ISRAEL

MIDDLE EAST
JOURNEY INTO TIME where it all began.

See Cairo, the Nile, Pyramids, Sphinx,

Luxor, King Tut's Tomb, Karnak, Thebes,

Beirut, Byblos, Baalbek, Dog River, Damas-
cus, bazaars, Nicosia, Palestine, Judea, Sa-

maria, Galilee, the Jordan, Jerusalem, Dead
Sea, Jericho, Masada, Hebron, Bethlehem,

Nablus, Sebastia, Megiddo, Tiberias, Nazar-

eth, Safed, Acre, Haifa, Caesarea.Tel Aviv.

ONLY $1154 plus air fare. Small party, best

hotels, resorts. Special events. Fly TWA.
ASK YOUR TRAVEL AGENT for the new
MAUPINTOUR MIDDLE EAST folder or

writeMaupintour, 270 Park Ave., New York,

New York 10017. Telephone 212/687-7773.

®Maupintour
ASK ABOUT THESE MAUPINTOUR HOLIDAYS:
D Spain/ Portugal D Morocco Greece/Aegean Isles

D Middle East D Egypt/Luxor D Italy/Lakes/Sicily

D France D The Alps Bavaria/ Austria D Balkans

a Germany/Rhine D Middle Europe D British Isles

DDalmatia D Scandinavia D North Cape Adventure

D Europe Continental D Soviet Union/Eastern Europe

D South Pacific D Orient O South America D Africa

our 23rd year

of quality

lour operatic

TRAVEL THE WORLD OF LINDBLAD

BOTSWANA WING SAFARI,

another "first" in Lindbiad's world-wide explorations.

There exists a fascinating country in

southwest Africa known as Botswana

(formerly the Bechuanaland Protector-

ate). It is perhaps one of the few remain-

ing pockets of unspoiled nature left in

thisworld. All your travel into this verdant

nature paradise will be done by sturdy

Land Rovers as well as by small planes.

You will see sizeable animal herds of all

kinds, visit National Parks and, because

the Etosha Game Reserve is one of the

finest in the world, we have decided to

include it on our itinerary The oppor-

tunities for excellent nature and animal

photography are endless. Unlike East

Africa, people are permitted out of their

Land Rovers to photograph the animals.

Your nights will be spent in restful and

well-managed camps and lodges. And

because this twenty-day Botswana Wing

Safari is a very popular Safari, we sug-

gest you write at once for our informative

color brochure.

LINDBLAD TRAVEL, INC.
Dept. NHS274

133 East 55tti Street. New Ycrk. N.Y. 10022

(212) 751-2300

a confused photograph endorsed b\

the painter Francis Bacon, or model

Naomi Simms's bikini-clad body on

a dead croc, decorating an other-

wise astounding bibliography.

Beard simply forces this momen-

tous book beyond its limits with

glaring excesses until it begins to

make fun not only of the reader but

of itself.

I salute Graham for the intelli-

gent and moving text of Eyelids of
Morning, and I wish he had let his

reader see the completion of his

original and critical thoughts. Once

again, as with The End of the

Game, I am overwhelmed by

Beard's creativity, by his catholic

taste, by the curious mix of his ex-

pression. Eyelids of Morning is the

result of immense talent too sure of

itself. With only a mite less con-

tempt and despair, a mite more

positivism and control, this out-

standing book could have been

magnificent; its message enduring

beyond its glossy cover.

John H. Heminway, Jr., author o/The

Imminent Rains: A Visit Among the

Last Pioneers of Africa, writes and pro-

duces films, many of them on Africa.

He recently returnedfrom running 500

miles of the Omo River in Ethiopia, the

only permanent source of water for

Lake Rudolf.

Bare Bones, by Beverly Halstead

and Jennifer Middleton. University

of Toronto Press, $7.95; 120 pp.,

illus.

Bones mean different things to

different people. Chewed by

carnivores, collected and gnawed

by porcupines, sucked for their rich

marrow by man and other animals,

engraved and carved by artists,

used as amulets and strung into

necklaces, and speculated over by

witch doctors, bones are considered

living tissues and organs by biolo-

gists and clinicians. Teeth are

ground into a powder and dis-

pensed as an aphrodisiac by the

Chinese; sharpened bones pierce

noses, lips, and ears as beautifying

or terrifying ornaments; and bones

are fashioned into skates, sleds, and

trapping and hunting equipment.

To some, bones conjure up mu-

seums (dinosaurs and other extinct

animals), to others they symbolize
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Imported from strange lands of the mysterious

Far East — this valuable collection of 53 genuine

postage stamps from Borneo, Burma, Hong Kong,

Malaysia, Nepal, Siam, Sarawak, Singapore, Viet

Nam, etc. Supernatural Demon-God (half man, half

bird), ferocious wild beasts, ceremonial dancers,

weird oriental idols, many others. Guaranteed worth

over $1.50 at standard catalog prices—all for 1O0!

Also, fine stamps from our approval service which

you may return without purchases and cancel serv-

ice at any time — plus big FREE Illustrated Catalog.'

Jamestown Stamp, C24MM.Jamestown, M.Y.I 4701
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WKITL ITALIC

Learning the Italic hand is more exciting with

the PLATIGNUIVI ITALIC SET contaming a fountam

pen, five Italic nibs and our free introductory

manual. It allows you to discover which nib

widths best suit your developing hand and offers

the convenience of having full nib range avail-

able for special purpose work. Only $4.50 at

artist material, pen and craft shops as well as

college bookstores or send check or money order

to PENTALIC CORPORATION, 132 W. 22nd STREET,

NEW YORK, N.Y. 10011. Add 50 cents to cover

handling. Slate whether right or left handed . .

.

Nothing is more satisfying than learning to pro-

duce the beautiful thicks and thins that charac-

terize the Italic hand and it's easy to do as the

pen, held at the proper angle, does most of the

work for you. So be a complete penman, own the

PLATIGNUM ITALIC SET.

BUSHNELL 7x35 CUSTOM
Mfg. List $139.50 Postpaid $83.50

This is an example of the deep discount prices on
high quality optics that is found in our FREE catalog.

This catalog lists and illustrates an outstanding se-

lection of camera lens, telephoto lens, telescopes,

binoculars etc., plus voluable information on how
to properly select them. Write for it today.

GIL HEBARD OPTICS

COURTHOUSE SQ., KNOXVILLE, ILL. 61448

Dalmatia
under Sail

For people who love the sea and
appreciate comfort, we have de-

vised leisurely two-week voyages
along the lovely coast of Yugo-
slavia in the spring and summer of

1974, aboard the new 40-passenger
three-masted schooner Adria.

Detailed color brochure available from:

HANNS EBENSTEN TRAVEL, INC
55 WEST 42 STREET, NEW YOI?K, NY 10036
TELEPHONE (212) 354 6634

death and decay. Some scientists

view them in terms of evolution-di-

rected levers in locomotion, the ar-

chitectural media of tension and

strains, while others perceive them

as organs of constant chemical in-

terchange involved with hormonal

activities, growth, and degenera-

tion. Pathologists deal with bone tu-

mors and vitamin deficiencies af-

fecting bone and consider the

involvement of bone in various dis-

eases—acute inflammations and

rheumatic diseases, syphilis, tu-

berculosis, and a host of others.

Bones can be special nuisances to

skiers, football players, racing driv-

ers, ice hockey players, and the

like, while they are the bane of par-

ents and a boon to orthopedic sur-

geons.

Yet, with our instinct for individ-

ual survival and perpetuation oi

species, skeletons (and skulls, in

particular), more often than not,

convey to us the concept of past

evolution and death. We live with

an awareness of death, strengthened

by rituals and institutionalized con-

cepts of mortality, souls, and resur-

rection. Within their first decade,

all Western schoolchildren know
the pirates' "skull and crossbones."

In some ancestor-worshiping so-

cieties inhumation is a temporary

event followed by reburial of the

bones when the community moves

to another settlement.

The authors of this slim volume

of 120 pages constitute an inter-

esting duo: Halstead is a zoologist;

Middleton is a medical artist. They

perceive bones in some of the above

contexts, bringing together a series

of facts and anecdotes to interest

the layman. The first and last pages

of the text display children's car-

toon strips, and there is a lot of en-

tertaining stuff in between.

The book does not pretend to be

all-inclusive, yet some of their

choices and value judgments seem

to be untenable. Halstead's zoologi-

cal and geologic background can be

blamed for the rather extensive

treatment of dinosaurs, the cursory

handling of human bipedalism, and

the virtual absence of the ex-

citement and fascination in modern

bone-muscle biomechanics. If the

aim of this book is to provide the

layman with unusual, interesting,

and "live" insights into dry bones,

then the eight pages devoted to as-

pects of dinosaur evolution that ev-

ery schoolchild learns (including

A^'
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"Can only be
compared to the
earlier work
of Audubon...
It is fitting that Arthur Singer, one
of the world's most skilled deline-
ators of birds, should illustrate

the feathered gems that Skutch
writes about in his excellent

prose." -ROGER TORY PETERSON

Hummingbird
by ALEXANDER F. SKUTCH
Illustrated in full color by
ARTHURS. SINGER

IVi" X 10%". $9.95, now at your
bookstore, or send check or money
order to CROWN PUBLISHERS,
419 Park Ave. South, New York

N.Y. 10016

GIANT
SHELLFISH,
flightless birds
and insects,oddly
shaped plants...
are just a few of the strange
developments fostered by genera-
tions of island breeding. Islands

are natural laboratories for observ-
ing the effects of evolution, as
shown in this "splendid volume. . .

.

Carlquist deals with most of the

major evolutionary questions of

the day."—Ernst Mayr, Museum of

Comparative Zoology, Harvard
University

ISLAND
SHERWIN CARLQUIST
Cop'ious\^

illustrated

$25.00

COLUMBIA
UNIVERSITY
PRESS
New York,
New York 10025

the usual pictures) seem a miscast
effort for revealing the commandinu;
attraction of pal(>ontologv. It is a
pity that advantage was not taken
of the recently renewed and in-

creased public interest in human bi-

ology and primate evolution.

In the short section on "odd
bones" there is also a strange obses-

sion with penis bones, and the dis-

cussion takes on a rather question-

able beer hall flavor displaying an
obliviousness of the results of twen-

tieth-century sex education avail-

able to most children.

Gross bone pathology always
claims a bizarre fascination for the

layman. The authors have chosen
some interesting examples, but they
are clearly out of their depth here
(as they are when dealing with the

pros and cons of evidence on the os-

teodontokeratic "culture"). Paleo-

pathology may be a new discovery
to the authors but it is an old sub-

discipline, and most physical an-

thropologists are aware of patholog-

ical deformation of bones.
Abnormal skeletal aberrations
were, in fact, a particular concern
of earlier paleoanthropologists, the

majority of the more famous being

anatomists, often medically trained.

Osteoarthritis of Neandertals was
not evinced by "medical men" but
by anatomists (Drs. W. L. Straus

and A. J. E. Cave) in 1957. The pa-

thology observable in the Broken
Hill (Rhodesian) Man is not as

simple or accepted as stated, and
everyone would not agree that the

double impressions on some of the
baboon skulls in the South African
australopithecine cave deposits
were "clearly made by the wielding

of the long leg bone of an ante-

lope."

The book contains numerous irri-

tating errors of fact and inter-

pretation, and a few touches of Ar-
drey and Morris. Nevertheless it is

eminently readable, has delightful

vignettes, and the many pages of il-

lustrations are clear, attractive, and
artistic. The authors have assem-
bled many unusual aspects and
snippets of osteology that most
readers would have difficulty in lo-

cating in the literature. Again, al-

though somewhat belabored, the
data concerning French prisoners

of the Napoleonic wars incarcerated

in British prisons and the range of

ingenuity expressed in carving
bones are fascinating titbits of his-

tory. The chapters on bones in art.

JUST ONE HAND !

A completely NEW concept in gardening ma-
chines! The amazing 2-in-l TROY-BILT® is not
only a wonderfully better roto tiller, it's also
a wonderful compost shredder-chopper! It turns
your whole garden, however large or small, into
a fabulously fertile "compost pile"! So easy to
handle, even for ladies and older folks, you
guide it with JUST ONE HAND! For complete
details, prices, off-season savings, ask for free
booklet. Write TROY-BILT Roto Tiller-Power Corn-
posters, Dept. 40352, 102nd St. & 9fh Ave., Troy,
New York 12180.

100
WORLDWIDE

STAMPS

..only 10 "^

GET this giant collection of 100 diflaent stamps trom the worlil

over-Vligin Islamfs, Rwanda, Hungary, e»erywhere. New countries,
new commemorad»es, pictorials, topicals. Get Eisenhower memorial,
giant lion, Unicel, others shown plus many more new, old issues.
Colorful valuable stamps-wild animals, famous people, far places.

Also stamp selections to eiamine. Buy any or none, return balance.
Cancel setvice anytime. Rush lOc today tor your valuable collection.

GARCELON STAMP CO., Dept. 2NHR, Calais, Maine 04619

' The 3i©aise oj nsi^ge *
creators of unusual fingerware

offers an extremely unique ring

THE

METEORITE RING
Ttie only ring on Earth with a

stone from outer space

MM sizes 8-12, slerlmg silver. .$35

MF: Sizes 4-10, slerlmg sllver..$33

Send size and style with checl<

or mo, to: HOUSE of RINGS,

Box 16003, Kansas City. (^06411

2

TETON SCIENCE SCHOOL
Accredited 6 week coed high school field bi-

ology course. June 21 August 1. Empha-
sizing collecting, identification, community
analysis. Life zone approach. Research
project, backpacking into wilderness areas.

Location Grand Teton National Park— 16 stu-

dents. August 3 - 16 U. of California Exten-

sion, Davis. Field Ecology of Jackson Hole

(6 units). 8th year operation. Write:

Box 1111,
Jackson, Wyoming 83001



as media and as tools, and the uses

of hone lor utensils, niusieal in-

sirunients, dvveilinfjjs, toys, opium

and snuH boxes, ornaments, and in

witchcraft make the volume a

worthwhile purchase. The subtitle

states that it is "an exploration in

art and science": the former is the

meaty part of the book, while the

latter is rather bare.

Ronald Singkk

University of Chicago

Erratum: The caption on page 30 of

the January issue, referring to the far

side of the moon, should have read:

"This new view, the left third be-

low ..." The main point is that the

bach of the moon lacks the maria seen

on the familiar surface.
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All nhout animals antl tliines animals do. It tells how to trap
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UNION CITY, NEW JERSEY 07087

92

Announcements
Geologic Safari

Two geologic field study groups led by Museum geologist Christopher

J. Schuberth will tour sites in Kenya and Tanzania this summer.
Participants will have the opportunity to collect exceptional mineral

and fossil specimens. For information, write to "Museum Tours" here

or telephone (212) 873-7507.

Museum Highlights

... At The American Museum of Natural History, the February

Exhibit of the Month, "The Life of a Vacant Lot," is a reminder that

natural phenomena exist—and persist—in an urban setting. This exhibit

will be featured in the new Natural Science Center when it opens in

April. Each exhibit at the Center will focus on a particular aspect

of natural life in the city, and the staff of the Center will be on

hand to answer questions and provide additional information.

. . . "America and Other Primitive Cultures," a five-part lecture series

beginning February 13. Dr. Malcolm Arth of The American Museum
will examine American culture—what we do and why we do it—from

the anthropologist's point of view. Tliis is one of several evening lecture

programs for adults this spring. For further information, telephone the

Museum's Department of Education at (212) 873-7507.

. . . Under the auspices of the Museum's Department of Education,

Arthur Mitchell's celebrated Dance Theatre of Harlem Junior Company
will give a special performance of classical ballet and modern dance in

the Museum auditorium on Sunday, February 17, at 2:00 p.m.

... A film on The Mystery of Animal Behavior wiU be shown on

Saturday, February 2. This study of life patterns in the animal world by

zoologist-photographer Heinz Sielmann is part of the Museum's regular

Wednesday/Saturday film program. The screenings, which start at 2:00

P.M., are free of charge to Museum visitors. Please contact the

Department of Education for a complete spring schedule.

. . . Selected entries from the journals of Ernest Thompson Seton,

world-famed naturalist, are currently on display in the exhibit area

adjacent to the Museum library's Rare Book Room, which houses a

valuable collection for the use of scientists and researchers.

Photograph Want List —

The Want List in the December, 1973, Natural History produced

several of the photographs in this issue. Readers are invited to submit

for possible publication up to ten high-quality photographs on the

following subjects: Egyptian temples; nomads, townspeople, and :

landscapes in the Makran region of Pakistani Baluchistan; ~i

wolves on Isle Royale; examples of aggression in any species of

primate in its natural setting; the Pine Barrens tree frog; the bog

turtle; the great tussock moth; and birds nesting in gutters, eaves, and

other parts of recently constructed housing. Pictures that are used

will be paid for at the magazine's usual professional rates. Pictures

should be sharp, properly exposed color transparencies, 35 mm.
or larger. Those that are not suitable will be returned promptly.

Mail transparencies to:

Photograph Editor

Natural History Magazine

Central Park West at 79th Street

New York, N.Y. 10024
Notice: The sending of film to us will constitute an agreement by you

that if any such film is damaged or lost by us it will be replaced with an

equivalent amount of unexposed film. Except for such replacement, the

handling of such film by us is without liabihty.
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Everywhere you look, the attention to detail is

apparent. The design, luxurious, but always tasteful.

Because we believe the inside of a luxury automobile

says as much about its owner as the outside.

Beyond LeBaron's extraordinary physical comforts,

there's comfort one takes in power disc brakes at

all four wheels—never before available on American

luxury cars.

There's the assurance of Chrysler Corporation's

Electronic Ignition System that virtually ehminates

ignition tune-ups.

The steel-belted radial tires, standard.

And the surprising fact that the engine, equal to

the automobile it powers, is powered by regular fuel.

Finally, it should be comforting to know that

each and every LeBaron does not leave our care until it

has been put through a singularly rigorous test drive,

singularly. ^K^^H
May the next test be yours. ^^^^B

CHRYSLER

Imperial LeBaron by Chrysler.^1283
Extra care in engineering ... it makes a difference.
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The determined traveler

There are two kinds of travelers in this world — the casual ones, and the

determined ones.

And 1974 may be the kind of year that separates one from the other.

Today we're hearing about the continued low value of the dollar abroad.

The uncertain economic outlook at home.

And the energy shortage everywhere.

It's enough to discourage many casual travelers — people who are just

looking for a little vacation fun. This year, a lot of them may be scared

into staying home or spending a week at the beach.

But nothing stops the determined traveler. To him, travel is a basic

part of living. His urge to travel is so strong, it takes more than a few

little inconveniences to keep him home.

The determined traveler generally has a good reason for traveling. He
may be on his way to England to visit her great theaters. Or to France
for a wine country tour. Perhaps to Mexico to view ancient civilization.

Or to Africa to photograph the wildlife.

Wherever he's going, he's planned his trip carefully — and he means to

take it, come what may.

The determined traveler is often well educated and earns a good income.

But he's also uncommonly inquisitive about the world. . . anxious to keep

on expanding his own personal horizons.

Lars-Eric Lindblad, president of Lindblad Travel, has described him
this way:

"He's a curious person; and when I say curious it's in the best

sense of that word. A person who is interested. You know,

you have too many people in the world who are not interested

in anything. "

(Turn page, please)



Mr. Lindblad was talking about the readers of Natural History.

On paper, the travel activity of our readers is hard to tell from that of the

readers of other highly selective magazines — which means it's quite good

indeed.

But I believe more of our travelers are the determined kind — readers whose
broad interests suggest many imperative reasons to travel often.

Advertisers know Natural History as a productive travel medium. But most
of them think of us for their unusual tours, or off-beat destinations.

When it comes to their bread-and-butter advertising — mass flights or pop-

ular places — they have a way of going to higher-circulation magazines with

somewhat lower CPM's.

Well, this year there's a new kind of CPM. CPMDT. Cost per thousand

determined travelers .

And nobody beats us there.

Rick Douglas, advertising manager of BOAC, recently told us:

"We use Natural History because it reaches a group with the kind

of psychographics BOAC needs. Income is one thing — but life

style is another."

That life style will keep Natural History readers traveling this year — no

matter what. And you can get to them with a full-color page in every issue

— just to give an example — for less than the cost of a single page in Time.

Yes, 1974 is shaping up as a challenging year for the travel industry.

We didn't want it.

But we can sure help you get through it.

Cordially,

Harvey Oshinsky

Advertising Director



NATURAL HISTORY
Iruorporatin^ .\(inirr Magazine

Vol. LXXXllL No. 3

March 1974

Till' American Museum of Natural History

Gardner D. Stout, President

Thomas D. Nicholson, Director

Authors

Letters

Alan Temes, Editor

Thomas Page, Designer

Board of Editors:

Sally Lindsay, Frederick Hartmann.

Christopher Hallouell, Tom Gerber

Carol Breslin, Book Revieivs Editor

Florence G. Edelsteiru Copy Chief

Karen Bierstedt, Copy Editor

Angela Soccodato, Art Asst.

Diane Pierson, Editorial Asst.

Lillian Gindea

Joyce E. Klutch

Rosamond W. Dana, Publications Edito

Editorial Advisers:

Dean Amadon, Dorothy E. Bliss,

Mark Chartrand. Niles Eldredge,

Vincent Manson, Margaret Mead,

Thomas D. Nicholson, Gerard Piel,

Richard G. Van Gelder

David D. Ryus, Publisher

L. Thomas Kelly, Business Manager

Ernestine Weindorf Administrative Asst.

Robert E. Williamson, Production Manager

Ann Brown, Circulation Manager

Joan Mahoney

Harriet Walsh

Harvey Oshinsky, Advertising Sales Manager

Gordon Finle^-

Harry R. Jeter

Vic Asselin

Eileen O'Keefe, Production

Cynthia Dawson, Asst.

8 This View of Life: The Race Problem

Stephen Jay Gould

The computer is not a bigot.

18 Bios: The Unscientific Method
Arthur W. Galston

When YOU ignore the rules of science, almost anything can happen—including a best-

selling book.

26 Flashing Sea Pansies and Glowing Midshipmen

Milton J. Cormier

Medical researchers and even Con Ed can learn something from the cold light processes

of primitive creatures.

34 Quail Music
Paul A. Johnsgard

A bird's vocal repertoire

41 A Global Imperative for the Environment

Maurice F. Strong Drawings by Edivard Koren

Need we fear for the biosphere?

57 A Sultanate Asunder
George Rentz Photographs by Bruno Barbey

Current events are tearing the ancient veil from a secluded Arab monarchy.

68 Running and Jumping
David P. Willoughby

Comparisons are odious, but interesting.

related to its habitat.

Announcements

Celestial Events

Thomas D. Nicholson

76 Sky Reporter: A Funny Thing Happened to Comet Kohoutek

Stephen P. Maran

84 Is Science Really Necessary?

A revieiv by Edward Edelson

"Scientists, being human, would like to have both the money and their virginity . . .

."

96 Additional Reading

Cover: In traditional Arab style, a young Omani girl adorns her eyes with kohl and

wears gold ornaments on her headdress and in the side of her nose. The ocher

paste on her face protects it from the desert sun. Photograph by Bruno Barbey,

Magnum Photos. Story on page 57.

Publwamn Office: The .imerwan Museum of Salurul Hislon. Cenlral Park Hesl at 79lh SlreeL New York. XY. 10V24. Publuhed

manlhly. October through May; bimonlUy June lo Seplemler. Subscriptions: S8.00 a year In Canada and all other countries:

S10.00 a year Single copies Sl.OO. Second-class postage paid at New York, N.Y.. and at additional offices. Copyright * 19T4 by

The American Museum of Natural History. No part of this periodical may be reproduced without the written consent of Natural Hia-

lory. Manuscripts and illustrations submitted to the editorial ojpce will be handled with all possible
'

' "

sponsibilily for their safety. The opinions expressed by authors i

can Museunu Natural History incorporating Nature Magazi

[ and do not necessarily reflect the policy of Tlie .4m

! indexed in Reader's Guide to Periodical Literature.



Avittiors Curiosity about the mysterious

light emanating from some orga-

nisms led Milton J. Cormier, then

a graduate student in biochemistry,

to begin his research on biolumines-

cence more than twenty years ago.

Now a research professor at the

University of Georgia, Cormier is

pleased that "research which
stemmed from mere curiosity is

now benefiting the medical field"

and notes that other scientific dis-

coveries have come about in a sim-

ilar way. Cormier is now con-

centrating his research on those

marine organisms that possess the

most highly evolved forms of bio-

luminescence in the hope that he

can discover how an organism con-

trols its luminosity. Complementing

his laboratory research, Cormier

spends each summer at the univer-

sity's marine institute on Sapelo Is-

land off Georgia, where he collects

bioluminescent species, walks the

deserted beaches, and fishes for

bass.-

In preparation for his book,

Grouse and Quails of North Amer-
ica (University of Nebraska Press,

1973), Paul A. Johnsgard under-

took field work in Mexico and the

Midwest where he studied the ecol-

ogy and behavior of various quail

species. His research focused on the

role of visual and acoustic commu-
nication systems and the evolution-

ary processes that shaped them. A
professor of zoology at the Univer-

sity of Nebraska, Johnsgard has

written several articles for Natural

History based on his ornithological

studies. "Natural and Unnatural Se-

lection in a Wild Goose" appeared

in the December, 1973, issue.

Retirement has meant more time

for David P. Willoughby to follow

his lifelong avocation, the studv of

the anatomical dimensions and
physical capabilities of animals and

human athletes. Formerly a scien-

tific illustrator and research assis-

tant at the California Institute of

Technology, Willoughby has com-

piled a storehouse of information on

such animals as apes, elephants,

horses, the big cats, and humans.

His article on animal ages appeared

in the December, 1969, issue of

Natural History, and he has re-

cently completed a book on the

natural history of the horse. The

Empire of Equus, to be published

bv A.S. Barnes & Co.



A teacher in Svria from 1932 to

1935, a U.S. government official in

Egypt from 1942 to 1945, and an

adviser for the Arabian-American

Oil Company from 1946 to 1963,

George Rentz has worked in

Middle Eastern affairs all his profes-

sional life. His intensive research

into Oman and the Islamic Ibadites

began in the late 1940s, when he

was studying boundary disputes be-

tween Oman and Saudi Arabia. For

the past ten years, Rentz, who re-

ceived his doctorate from the Uni-

versity of California at Berkeley,

has been a lecturer in Islamic his-

tory at Stanford University and

curator of the Middle East collec-

tion in the university's Hoover In-

stitution.

The MechanicalMan
A CLASSIC TOY MECHANISM BECOMES A WHIMSICAL LITTLE "MONSTER"

Own a gang of6 for only ^8^^

Remember the good old days when they

really knew how to make mechanical toys?

They made them out of heavy, stamped metal,

not plastic. The toys had powerful wind-up
motors and lots of whirring, clicking reduction

gears that seemed to keep running forever. We
used to take the toys apart because the motors

were really the most fascinating part.

Well, we discovered a whole warehouseful

of top-quality, spring-and-gear mechanisms that

were originally meant to power "walking"
robots. If these Mechanical Men "monsters"
were 6 feet tall, they'd scare the daylights out

of you. But at IV--" in height, they're simply

captivating. Fascinating beyond belief. They're

almost funny-looking . . . almost frightening

. . . and completely amusing. They don't just

walk. They lumber along . . . with a determina-
tion even a Dr. Frankenstein might approve of

(and laugh at).

The Mechanical Man is put together with the

same precise care Swiss clockmakers use to

assemble fine timepieces. The frame [the Man's
"body") is made of heavy, cadmium-plated
steel. Inside beats a "heart"—a spiral torsion

spring—of tough, high-tensile, carbon alloy

steel. The wind-up key is built into the body, so

it won't get lost.

As the spring unwinds, g metal gears (5 of

solid brass) go into action. A gear-operated
crankshaft rocker mechanism propels the over-

size "feet" up and down-and a governor regu-

lates the speed. Just looking at and listening to

all the gears turning . . . and seeing how the

spring slowly unwinds and expands outward
like a puffed belly . . . and watching the big

flat feet as they klomp along moving our Man
forward like a miniature King Kong ... is a

I Men 21/2 inches tall

'indiisight guaranteed to fascinate you! One
will keep him walking for over 60 seconds
(that's a lot of walking) . . . and if he should

happen to fall, he'll push himself along, lying

"flat on his face."

The Mechanical Man walks on tables, desks,

on the floor. Smooth surfaces or rough. Even up
a medium size hill. Sometimes he'll go straight.

Often he's unruly and will wander all over the

place. (You simply can't depend on him for

anything—except a good show!) You can race

one against another, or all 6 together. You can

experiment with "clothing" them to resemble

creatures from outer space ... or earthlings.

They'll provide hours of educational fun for

the kids. Hobbyists and collectors will find

them intriguing. They're absolutely marvelous

for relieving executive tensions (some of the

more imaginative folk in our office can testify

to that). Order today. Send check or money
order. N.Y. State residents add appropriate tax.

Order No. 45380: Gang of 6 MECHANICAL
MEN (complete with built-in wind-up keys)
only $8.95 plus $1 postage and handling for

each set.

THE EVERYTH/NG GUARANTEE
THE GALLERY guarantees EVERYTH/NG:
the quality, accuracy of description, avail-

ability, prompt delivery. If not delighted,
return the Mechanical Men within 3 weeks
after you receive them (not the usual 10
days) for an instant refund of purchase
price.

Free Gift Catalog on Request

EBTHErGAl|ERY
Dept. 1158, Amsterdam, N.Y. 12010



Letters

Fooclins: the C'liilcli-oii

I found LeRoy Clarke's illuslra-

tions for 'The Starving Roots of

Population Growth" [January,

1974] powerful and moving.

B. Perrin

Btirbank, California

Your article "The Starving Roots

of Population Growth" pointed out

interestingly the unexpected cor-

relation between infant mortality

and increased birth-rate. The au-

thors sensibly point out that

"the best birth control program

is, simply, to feed the children." I

wonder, however, if their premise

could not be made stronger by em-

phasizing that human milk must be

considered a food—indeed the best

food for infants.

Unlike bottle-fed babies, breast-

fed babies need not cope with the

stress of incompatible or inadequate

protein or the ravages of microbial

infection from unsterile bottles and

poorly refrigerated formulas. More-

over, breast-fed babies receive pro-

tection against some diseases from

immunity factors in mothers' milk.

Unfortunately, I felt that the au-

thors' neglect of these points,

coupled with their specific refer-

ence to "maternal deprivation syn-

drome" as a direct result of breast-

feeding, may have led some readers

to conclude that lactation and suc-

cessful breast-feeding are not

worthwhile goals.

Susan E. LaGrande
Hyde Park, New York

Dr. Brown Replies:

Ms. LaGrande is correct in

pointing out that artificial feeding is

causing serious nutritional prob-

lems in many developing countries,

where infants receive inaccurately

prepared, diluted solutions of bac-

teria-containing formula. In hopes

of offsetting the lure of bottle feed-

ing, which is actively promoted by

the manufacturers of formula, we
are planning to set up programs to

promote breast-feeding via active

health education and the mass

media.

In Praise of
Wild Places

I was exceedingly pained and

grieved at the arrogance, in-

sensitivity, and supercilious non-

sense of the review in your January

issue of The Wild Places: A Photo-

graphic Celebration of Unspoiled

America.

The book is a beautiful addition

to available materials on wild

places. For appreciative eyes, it will

incite great delight in places al-

ready known, great interest in

places not yet seen but cherished in

the mind, great joy for all that lives

and is.

Elva McAllaster
Greenville, Illinois

Ener-g'y-Efficient
Fai'ming

After reading Eric Hirst's article,

"Living off the Fuels of the Land"

in the December, 1973, Natural

History, I thought you might be in-

terested in a Connecticut Agricul-

tural Experiment Station bulletin,

"Comparative Efficiency of Energy

Use in Crop Production," which I

recently completed on the use of

energy in farming.

While Hirst remarks in his gen-

eral analysis that "American farms

consume more than one calorie of

fuel per calorie of food grown," I

have found that farming systems

differ markedly in their efficiency of

using energy. Although some crop-

ping systems consume about a

calorie of energy for each calorie of

food energy harvested, others re-

turn two to five times the energy in-

vestment. Thus, we might increase

energy efficiency by growing some
crops rather than others, in addition

to the economies in retailing and

food preparation that Hirst sug-

gests.

Gary H. Heichel

New Haven, Connecticut

Sizie and Shape
Stephen Jay Gould's entertaining

piece on size and shape [January,

1974] and the ignorance of the

makers of science fiction movies

was itself a pretty fair illustration of

his statement that "[they] cannot

break free from the prejudices of

their perceptions." Speaking as the

producer of one of his horrid exam-

ples (Fantastic Voyage), I suggest

that when Gould says "the creators

. . . seem to have no inkling of the

relationship between size and

shape," he is voicing a prejudice

derived from his perceptions of

movies and their makers.

Within the limits of our judg-

ment as to what would be con-

vincing and exciting in a movie

made to entertain and stimulate, we
decided what to show and how to

show it. Movies—especially science

fiction movies—must deal with the

perceptions of a mass audience. If

that mass audience accepts the

whole idea of shrinking a human
being to microscopic size, it would

be risky to the suspension of dis-

belief to include three minutes of

dialogue or subtitles explaining sur-

face tension.

Saul David

Culver City, California

After having read Mr. Gould's

fascinating discussion, "Size and

Shape," I should like to make a

statement about his assertion that

the kinetic energy of an organism

increases as the fifth power of its



B/ery Pioneer turntable
offers an exceptionally

iBhigh degree of precision.

Our PL-12D does it for $99.95
Despite its simplified operation (only

two controls), this versatile performer

incorporates a high degree of

sophistication. No other turntable in

Its price range has allof its features:

4-pole, belt-driven synchronous motor

. . . static-balanced S-shaped tonearm

... ultra-light tracking . . . oil damped
cueing control . . . 12-inch dynamically

balanced die-cast platter . . . anti-

skating control .\ . foil lined walnut

base . . . hinged dust cover . . . 33% &
45 rpm speeds, and much more.

Hear the top performing PL-12D

at your Pioneer dealer. Discover how
highly satisfying a low price can be.

U.S. Pioneer Electronics Corp.,

75 Oxford Drive, Moonachle, y.

New Jersey 07074 ^
West: 13300 S. Estrella, Los Angeles

90248 / Midwest: 1500 Greenleaf, :#
Elk Grove Village, III. 60007 ^ :: -p
Canada: S. H. Parker Co. :||

CfiPIOIME '

Gentle 2-way on dampea
cueing control

Antt-sKating control minimizes distortion



SouthAmerica
Cruises

Uncrowded luxury,

Incomparable cuisine,

Warm, personal service...

These are the Prudential-Grace

Lines cruises, luxurious cruises to a
world as richly varied as any you

might imagine. Come join us for a

South America adventure. Aboard
ship: a fun-filled atmosphere as

relaxed and uncrowded as a private

resort. Ashore: fascinating places

where your dollar is not devalued , .

.

the Panama Canal, Cartagena,

Caracas, Puerto Cabello, Dutch

Curasao, Rio, Sao Paulo, Paranagua,

Buenos Aires, the spectacular Straits

of Magellan, Valparaiso, Lima, and
Acapulco. An exciting adventure!

Sailings are every 3 weeks on our

American ships. The full cruise is 51

days round trip from the West Coast.

And numerous sea/air combinations

are available. For details, mail

coupon or call your travel agent.

Prudential-Grace Lines
Santa Mari Santa Mariana • Santa Mercedes

Prudential-Grace Lines

One California Street |
San Francisco, CA 94106 S
Gail Collect: (415) 781-3800 2

Send brochure on South America Cruises.

I am also interested in cruises to:

a Ivlexico n Canada

Name

Address



Bonsai...
Bonsai is the exquisite

Oriental art of dwarfing trees.
A Bonsai is a true work of art, a fully

matured, living miniature tree that

has been painstakingly cultivated for

years—some, in fact, for centuries.

Your Bonsai will reflect the passing
years in the character of its trunk

and foliage, it will bloom in spring,

fruit in summer, even change color

with the passing into fall.

Japanese Elm
• 20 years old $ 34.50
• 30 years old 52.00
• 50 years old 86.00

•65 years old 115.00

6-pc. Deluxe Bonsai Kit

The complete tool assortment for

the serious bonsai lover. Includes

shears, pinset, grafting knife, twig

nipper, wire nipper and trimming

saw in their own zippered pouch.
Imported from Japan. By Narishige.

$35.00

5-pc. Bonsai Kit Includes shears,

cultivator, trimming saw, trowel, pin-

set. From Japan $19.95

Bonsai Turntable
Crafted from solid wood with a richly

polished wood veneer. Ball bearing
swivel. Two handy storage drawers
and auxiliary shelf. An ideal work
surface and perfect to show off your
bonsai to its best advantagelApprox.
111/2" by 11" dia $56.00

Blue Moss Cyprus
• 20 years old $40.00
• 35 years old 69.00

Japanese Cedar
• 20 years old $40.00

Japanese Juniper
• 15 years old $34.50
• 25 years old 57.50

I

— _______
Heirob Bonsai Nursery N H 3
Willowemoc Rd.

Livingston Manor, N.Y. 12758
Phone Orders Accepted (914) 439-5706

1j (age)

2.

Attach inscription if gift

card Is to be included

n Check Enclosed for $ Plus Tax

n American Express D BankAmericard

n Carte Blanche Q Diners Club

n Master Charge

Acct. #
Name
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The Race Problem
"... the pleasures of classifying man
fall aivay, perhaps forever"

Taxonomy is the study of classi-

fication, especially the classifica-

tion of plants and animals. We
humans follow rigorous rules of

taxonomy for other forms of life,

but when we get to the species

we should know best, we have

particular problems.

We commonly classify modern
man into races. Yet under the rules

of taxonomy, a species, including

Homo sapiens, can only have one

formal subdivision: the subspecies.

So races, if used taxonomically,

have the status of subspecies.

Quantitative techniques intro-

duced in taxonomy during the past

decade have suggested different

methods for studying geographic

variability within species, and many
scientists have gradually abandoned

the practice of dividing species into

subspecies. While the designation

of human races cannot be divorced

from social and ethical questions,

these new taxonomic procedures

add a new biological argument to

an old debate.

I contend that continued racial

classifications of Homo sapiens rep-

resent an outmoded approach to the

general problem of differentiation

within a species. In other words, I

reject a racial classification of hu-

man beings for the same reasons

that I prefer not to divide into sub-

species the prodigiously variable

West Indian land snails that are the

subject matter of my own research.

The argument against racial

classification has been made many
times before, most notably by
eleven authors in The Concept of
Race, a book edited by Ashley

Montagu in 1964 (republished in

1969 as a Collier-Macmillan paper-

back). Yet these views did not com-

mand general assent because tax-

onomic practice a decade ago still

supported the routine designation

of subspecies. For example, in a

1962 publication Theodosius Dob-

zhansky expressed astonishment

that "some authors have talked

themselves into denying that the

human species has any races at all!

. . . Just as zoologists observe a

great diversity of animals, anthro-

pologists are confronted with a di-

versity of human beings. . . . Race
is the subject of scientific studv and
analysis simply because it is a fact

of nature." And Grant Bogue, in a

debate with Ashley Montagu, re-

cently wrote: "Some misfit acade-

micians have said no, that this is all

a mistake . . . and some have gone

so fai- as to suggest that even the

very concept of race is all in our

heads. ... To this contention

there are several answers. One is of-

ten voiced: race is self-evident."

There is a glaring fallacy in these

arguments. Geographic variability,

not race, is self-evident. No one can

deny that Homo sapiens is a

strongly differentiated species; few-

will quarrel with the observation

that differences in skin color are the

most striking outward sign of this

variability. But the fact of variabil-

ity does not require the designation

of races. There are better ways of

studying human differences.

The category of species has a spe-

cial status in the taxonomic hier-

archy. Under tenets of the "biologi-

cal species concept," each species

represents a "real" unit in nature.

Its definition reflects this status: "a

population of actually or potentially

interbreeding organisms sharing a

common gene pool." Above the

species level, we encounter a cer-

tain arbitrariness. One man's genus

may be another man's family.

Nonetheless, there are certain rules

that must be followed in the con-

struction of hierarchies. You can-

not, for example, place two mem-
bers of the same taxon (genus, for

example) into different taxa of a

still higher category (family or or-

der, for example).

Below the species level, we have

only the subspecies. In Systematics

and the Origin of Species (Co-

lumbia University Press, 1942),

Ernst Mayr defined this category:

The subspecies, or geographic

race, is a geographically localized

subdivision of the species, which
differs genetically and tax-

onomically from other subdivisions

of the species." There are two cri-

teria: (1) A subspecies must be rec-

ognizable by features of its mor-

phology, physiology, or behavior,

that is, it must be "taxonomically"

(and by inference, genetically) dif-

ferent from other subspecies; and

(2) A subspecies must occupy a

subdivision of the total geographic

range of the species. Wlien we di-

cide to characterize variation within

a species by establishing subspecies,

we partition a spectrum of variation

into discrete packages with distinct

geographic borders and recogniz-

able traits.

The subspecies differs from all

other taxonomic categories in two

fundamental ways: (1) Its bound-

aries can never be fixed and definite

because, by definition, a member of

one subspecies can interbreed with

members of any other subspecies in

its species (a group that cannot

breed with other closely related

forms must be designated as a full

species); (2) The category need not

be used. All organisms must belong

to a species, each species must be-

long to a genus, each genus to a
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WHATEVER MAN HAS

CREATED THAT IS

BEAUTIFUL TO LOOK

UPON NOW AWAITS

YOUR DISCOVERY IN
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!Eree to readers
with an abiding joy in the arts
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The story of a"monument
to man's visual imagination'

'

*"^ -SATURDAY REVIEW

I
F YOUR PLEASURE in art is deep and wide-ranging, we invite

you to send for this handsome booklet.

It is illustrated with beautiful color plates representing man's
creative triumphs from many periods and cultures.

It is in fact a prospectus describing in detail the most ex-

traordinary publishing project of our time— the monumental
Encyclopedia of World Art in 1 5 volumes.

The prospectus is free. We hope the sampling will arouse

the same excitement in you that the Encyclopedia has aroused

in the entire art world. But you incur no obligation in request-

ing a copy. No salesman will call.

The Encyclopedia of World Art embraces man's greatest

achievements in the visual arts through the centuries. To turn

the pages of these prodigious volumes ... to read, to learn, to

explore their visual delights ... is a remarkable experience.

There are hundreds of absorbing factual articles, prepared

by the most eminent art authorities. In more than 7,000 su-

-SATURDAY REVIEW

perb full-page plates— measuring a full 9 inches by 12 inches

in size—you will view rare treasures of renowned museums and
private collections all over the world. Not only paintings,

sculpture and architecture— but every art from armor to tex-

tiles, ceramics to tapestry, fashions, furniture and landscape

gardening, ivory, jade and stained glass, jewelry and silver.

More than 16,000 works of art are shown, almost 2,000 of

them in magnificent color.

A convenient Reader's Guide shows you how related ar-

ticles can enrich your understanding of any art subject you
wish to pursue.

With your free color prospectus, you will learn how you
may examine Volume I at leisure in your home and, if you
wish, become a subscriber to the Encyclopedia on a conven-
ient budget plan. Mail the attached card or write:

McGraw-Hill Book Company, Dept. AY-129
1221 Avenue of the Americas, New York, N. Y. 10020

Encyclopeclia ofW&rMylrtr
Whatever man has created that is beautiful to look upon . . .ina 15-volume art library and "gallery" for the home

"An essential possession for anyone with a serious personal or professional

interest in art ... a work to be explored, studied and enjoyed."

Harry Einbinder, The Saturday Review

"A great landmark in art publications— a monumental undertaking."

Dorothy Adiow, Christian Science Monitor

"Packed with wonders." John Canaday, New York Times

"One of the most spectacular— and praiseworthy—achievements in the

field of literature and fine arts." Rex Barley, Los Angeles Mirror News

MAIL THE ATTACHED CARD



Freedom in a bag
for as little as $29.95!

Pyrawa Sport Canoes and our NEW

Sea Eagle Cruising Canoes & Dinghies!

Quality inflatables that last!

Whitewater rivers, ocean surf, remote lal<es and

streams . . discover ttie w/aterways of America'

Canoes from $69.95 to $142.95. Dingtiies from

$29.95 to 399.95. Send now for our free color

brocfiure!

Leisure Imports, inc. Dept. NH 3-74

St. James, New York 1 1 780 (516) 724-8900

THE DROLL TANKEES
PHONORECORDS listed below are

12"33RPM, $6ea.,3for$15,
all 7 for $32 postpaid

D BIRDS ON A MAY MORNING 36 American
songbirds. A subdued running commentary
idenlifies each songster.

n THE FROG POND Life in a pond filled witfi

ttie voices of many amphibians. Sounds alone
on one side — sounds identified on the other.

D THE SEA AT CASTLE HILL Screaming gulls

and a pounding surf on rocky headland. On
the flipside, a sidewfeeler voyages up the
Hudson.

D THE FARM Features all the farmyard
animals in the harmonious v^orld of a Vermont
family farm.

n THE SWAMP IN JUNE Beavers splashing,
green frogs plunl<ing, birds singing. Sounds
with commentary on the flip side.

n SONGS OF THE FOREST Recorded in a

deep Vifood ringing with the calls of many
woodland birds. Flip side with commentary.

THE EDGE OF THE MEADOW James Baird

and Peter Kilham on a bird walk. 17 Ameri-
can birds of field, forest and wetlands. On
side 2, bird songs alone.

Write for circular describing Droll

Yankees 12" and 7" records and their

bird feeders.

DRPLL^AHKEES \HC
Box 229 H, Barrington, R. I. 02806

J8 38 il5^8^^5ggEbg8„;8?838g8 ;;

i8i33g333S3S«888S88888??83S888838S8 a8^i
5:5

;;

^ip|88p83S88S888888883§8^5j8888|88S8 i;;;;j.l;:!:;;!p!i: 4
\^

5 *^gy|

030000000 flses

A map generated and drawn by a computer shoivs the distribution

by size of male house sparrows in North America. The higher

numbers indicate larger sizes, based on a composite of

sixteen different measurements of the birds' skeletons.

family, and so on. But there is no

requirement that a species be di-

vided into subspecies.

Actually, the subspecies is only a

category of convenience. We use it

when we judge that the understand-

ing of variability is best served by

establishing discrete, geographically

bounded packages within a species.

Many biologists are now arguing

that the subspecies concept applied

to such dynamic patterns of vari-

ability is not only inconvenient but

downright misleading.

How can we deal with the rich

geographic variability that charac-

terizes so many species, including

our own? One example of the old

approach is a monograph published

in 1942 on geographic variation in

the Hawaiian tree snail AchatineUa

apexfulva. The author divided this

astonishingly variable species into

seventy-eight formal subspecies and

sixty additional "microgeographic

races" (for units a bit too indistinct

for subspecific status). Each subdi-

vision received a name and a formal

description. The result is a vol-

uminous and almost unreadable

tome that buries one of the most in-

teresting phenomena of evolution-

ary biology under an impenetrable

thicket of names and static descrip-

tions.

And yet there are patterns of

variation within this species that

would fascinate any biologist: corre-

lations of shell form with altitude

and rainfall, variation subtly at-

tuned to climatic conditions, routes

of migration reflected in the distri-

bution of color markings on the

shell. Shall our approach to such

variation be that of a cataloger?

Shall we artificially partition such a

dynamic and continuous pattern

into distinct units with formal

names? Would it not be better to

map this variability objectively

10
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ic(li\c ciilciia lor Idinial sul)(li\i-

sioTi llial an\ laxDimmisl must use

ill naniinji suhspi'ciesy

I ihink ihat mosl hiolo^i^ls

wiHild now answer "yes" to in\ lasl

c|ncslion: I lliink thev also wmiM
ha\i' spoken ajzainst the formal la\-

oiionn tliirlN \ears ago. Why, then,

iliil llie\ conlinup to treat geo-

graphie variation by establisliinji

subspecies? They did so because ol)-

jective techniques had not been de-

veloped for mapping the continuous

variation of a species. Thev could.

to be sure, map the distribution oi

single characters, for example, body

weight. But variation in single traits

is a pale shadow of patterns in

\ariation that afl'ect so many fea-

tures simultaneously. Moreover, the

classical problem of "incongruity"

arises. Maps constructed for other

single traits almost invariably

present difierent distributions: size

ma\ be large in cold climates and

small in w"arm, while color is light

in open countrv and dark in forests.

A satisfactor\' procedure for ob-

jective mapping demands that

variation in many characters be

treated simultaneously. This simul-

taneous treatment is called "mul-

tivariate analysis." Statisticians de-

veloped the basic theories of

multixariate analysis many years

ago, but its routine use was incon-

ceivable before the invention oi

large electronic computers. The
computations involved are ex-

tremely laborious and quite beyond

the capacities of desk calculators

and human patience; but the com-

puter can perform them in seconds.

During the past decade, studies

of geographic valuation have been

transformed by the use of multi-

variate analysis. Almost all the

proponents of multivariate analysis

have declined to name subspecies.

You cannot map a continuous dis-

tribution if all specimens must first

be allocated to discrete subilivi-

sions. Is it not better simply to

characterize each local sample by its

ow n morphologv and to search for

interesting regularities in the maps
so produced?

The English sparrow, for ex-

ample, was introduced into North

America in the 1850s. Since then it

has spread geographicallv and dif-

ferentiated morphologically to a re-

markable degree. Previously, this

variation was treated bv naming

subspecies. R. F. Johnston and

Just possibly

the most useable jacket

you can own.
A 10 oz. reversible jacket that's

made like a space suit to work

like a thermos bottle!

Wlicn ihc gin wlio nuil^cs the Apollo Jacket

liist showed it to mc, lie s.iicl it would keep me
warm in cold weather and comfortably cool

when it was warm. I explained to him (using

some fairly spicy words) that he should seri-

ously consider committing himself before some-

body else did. -\nd it's a good thing I used those

"spicy" words, because I ended up eating every

one of them.
Four years o£ testing convinced me!

.After 4 years of personal testing in places

ranging from a Swiss ski resort to tropical Ten-
erife in the Canary Islands. I can honestly say

that this is one of ilir iikim ll^(,llll^ j.i.kcts

available today. It '^ ^
made from a faljrii

developed for use

in space suits, and
it really works.

Here's how!
A tough alumi-

num skin is bonded
to I007o nylon to

give you a jacket

that reyerses to suit Rolls up for easy packing

the weather and your com- Tuck-away hoodlin collar

tort. yVear the' navy side

out when it's cold. It ab-

sorbs warmth from the

sun and the silver side

next to your body retains

a large percentage of your
natural heat. In warm
weather, wear the silver

side out. It reflects the

sun's rays and helps keep
you comfortably cool.

Try it yourself for

two weeks!

I know this is a tough one to beliexe. and
that's only half of it. The .Apollo is also wvid-

proof, practically rainproof, and can be rolled

up for carrying in your back pocket. Try it

yourself for two weeks. If you're not completely

satisfied, return it to us, postage prepaid, for a

full refund. No ifs, ands, or buts.

Color: Blue reversing to silver. Sizes: S, M, L,

XL, XXL, to fit Men's 34-32: Women's 6-20.

Send suit or dress size for proper fit.

$29.50 ppd.

Noimlhompson
Thurman
Portland, Or.

97209

I Order toll free 2

Check enclosed. Charge lo my

BankAmericard Q Master Charge.

(Please include all raised letters and numbers

on credit card.)"

Apollo Jkt.



The amazing story
It was made in England in the

etghleenth century and it cracked

the very first time it was rung on
these shores. Yet for soldier and
citizen it has remained an endur-

ing symbol of Liberty and Free-

dom in the new republic. Read on
about the Liberty Bell and about
a rather shrewd investment some
twentieth century Americans are

making in it.

IN 1751, the Province of Pennsylvania
had a policy of individual freedom that

much induenccd the other colonies. It

was fitting that when the Assembly of the

Province decided to order a bell, they

asked that on the bell's shoulder be in-

scribed the biblical phrase from Leviticus

XXV. 10 "Proclaim liberty throughout
all the land unto all the inhabitants

thereof. " Thomas Lester's Whitechapel
Foundry in London was chosen to cast

the bell and in September 1752, it ar-

rived in America. Philadelphians gathered

in the State House yard to hear it ring out.

It cracked, however, upon the first strike,

perhaps due to mishandling by amateur
colonial bell hangers, eager to hear it. In

400 years, it was to be the only bell from
Whitechapel's to have so cracked. "Two
ingenious Avorkmen", John Pass and John
Stow recast it, but Norris did not like its

tone and had it recast a second time. It

was then hung in the State House tower:

and for the next twenty years, it would
ring out on the burning issues of the day.

It loudly proclaimed the coronation of

George 111 but was muffled as it sadly

tolled the "death of liberty" when the

Stamp Act was enforced in 1765.

THE BIRTH OF A NATION
On June I, 1774, the bell was again

muffled and tolled in sympathy with the

people of Boston on the closing of their

port. Following receipt of tidings of the

Battle of Lexington, April 25, 1775, the

bell called together 8,000 people (by com-

putation) who assembled in the State

House yard and agreed, unanimously, "to

associate for the purpose of defending
with arms, our lives, liberty and property

against all attempts to deprive us of them."

The supreme effort of the bell to pro-

claim liberty was next in order. The his-

toric second session of the Continental

Congress was already underway, and the

final break with Great Britain only a

matter of weeks, perhaps days. The reso-

lution sponsored by Richard Henry Lee
was presented June 7, 1776, declaring

"that these United Colonies are, and of

right ought to be, free and independent
states: that they are absolved from all

allegiance to the British Crown and that

all political connection between them
and the State of Great Britain, is and
ought to be totally dissolved; " In the in-

terval, a special committee had been ap-

pointed to draft a formal statement. The
Lee resolution was agreed to July 2, and
the Declaration penned by "Thomas Jef-

ferson, after revision in the committee of

the whole, adopted July 4. Then, on July
8, 1776, the bell rang to summon the

patriots lor the first public reading of

the Declaration ot Independence, which
had been adopted four days earlier by the

Continental Congress. "I'he bell was now
part of American history. 1'hc birth of

an Independent Republic, the seed of a

world power, was an accomplished fact.

The old State House Bell, as it was then

called, was now to "Proclaim liberty

throtighout all the land unto all the in-

habitants thereof," to ring out independ-
ence, to ha\e its sequel taken up in every

town and hamlet, to set in motion a

never-ceasing force against tyranny and
oppression.

Before the advent of the second anni-

versary of liberty, the bell again added a

dramatic chapter to its history. The echoes

had not died ;iway when it was realized

the British army, under General Howe,
was uncomlortably near Philadelphia.

With the threat of British occupation of

Philadelphia in 1777, the State House
Bell, which had now Ijecome the Liberty

Bell, was removed from the city to pre-

vent it falling into British hands to be
made into cannons along with the other

city bells.

"The Liberty Bell, :ind the ten other

bells in the city, were loaded onto wagons
which joined a 700 wagon train of refu-

gees fleeing Philadelphia. The tradition

has been handed down "that John Jacob
Mickley hauled the bell fifty miles away
to Bethlehem, where his wagon broke
down; whereupon it was transferred to

Frederick Leaser's ivagon, who brought it

on to Allentown." On arrival, the bell

was hidden below the floorboards of the

Zion Reformed Chinch for almost a year

and returned to Phil;idelphia in the sum-
mer of 1778 when the British withdrew.
Since then, it h:is pe:iied lorth great news.

It sang out, loud and clear, from Corn-
wallis' surrender in 1781, imtil it cracked

permanently in 1835. It has been cau-

tiously rung many times since with a rub-

ber mallet. In 1944, on D-Day, its muffled

sound was broadcast over network radio.

IN COMMEMORATION
To commemorate the 200th anniver-

sary of the Declaration ot Independence
in 1976, the famous Whitechapel Bell

Foundry of London (the same bellmakers

who cast the original Liberty Bell) is

casting a limited number of Bicentennial

Liberty Bells to the original design and on
the original site. The purchase price of

the replica in the oxidized black finish

(the same color as the 1752 bell) is S875.
In polished bronze it is S925 ... in .999

Silver plate it is S990 and in 22 karat gold

plate it is .'51365. These prices include

duty, special crating, insurance and over-

seas shipment to the U.S.A.

The Bicentennial bells are exact in

every particular to that cast in 1752 by
Whitechapel's m;ister founder, Thomas
Lester, for the State House of Pennsyl-

vania (now called Independence Hall).

The Whitechapel Bell Foundry was
founded in 1570 during the reign of

Queen Elizabeth I. Many of its earliest

bells are still in existence, including two
bells at Westminster Abbey cast in 1583

and 1598. .Among the recent bells from
Whitechapel are those of Washington
Cathedral, hung in 1964. The bells of

Big Ben, which towers over the Houses

of P:irliameni. were also cast at White-
chapel, as were the great bell of Bow in

London in 1750 and the bells ot St. Clem-
ent's in 1588, the year of the Spanish
Armada. Both are remembered in the old
nursery rhyme. "Oranges and Lemons."

Each Liberty Bell replica is made to the

scale of one-fifth of the original, v.-cighs

approximately twenty pounds and stands

151/2 inches high with the base. The
plinth is hand-carved from oak, grown in

Windsor Forest. A silver plate mounted
on the plinth is fashioned from fine old
English solid silver and carries the White-
chapel signature. Also, an additional op-

tional silver plaque will carry the per-

sonal inscription ot the subscriber. 'The
bell itself is made in the manner of the
original Liberty Bell, embossed with the

quotation from Leviticus XX'V. 10 in type
face used by the original bellfounder,

Thomas Lester. The clapper, drawn into

a hand grip with a tasseled cord, strikes

the walls of the bell and causes it to ring

a perfectly-tuned note at each stoke. Each
bell has been meticulously tuned (actually

five partial tones are tuned together) to

its final and perfect pitch—E Flat—the

same tone as the 1752 bell. The bell will

have no crackl It will sing its song as

magnificently as the original Liberty Bell

did when Lester tested it before it left

London. In this way, the ancient and his-

toric contract between London and Phil-

adelphia is fulfilled.

HOW TO MAKE A BELL
To make this reproduction possible,

the Whitchapel Bell Foundry has in-

corporated and refined an ancient process

which had not been used in bellmaking
for over 600 years but has been used
mainly to reproduce exact detail in fine

metallic art work. This is the cire perdu
or "lost wax" method of bellcasting, which
was recorded most notably in the 12th
century by the medieval monk Theophilus
in his "De Diversis .'\rtibus", but which
was subsequently superseded by the "false

bell" method. The principal advantage of

the "lost wax" process—and an absolute

essential in the making ot the Bicenten-

nial Liberty Bell— is the high quality of

the resultant castings, particularly where
intricate or decorative work is involved.

The Liberty Bell has an inscription of

170 separate letters, and this inscription

proved disappointing when cast normally
at a scaled-down ratio of five to one. To
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of the Liberty Bell
Dvcrconic- ihis. :iiul lo |)i\'sri\f llic i lariiy

ol chc Icucriiif; al icdurcci si/c. llir W'liitc-

thapcl Ikll rmmdiy evolved, ;dlei- two

vcars' research, :i process wliitli imolved
iashioniiig tlie primary |)atiern ol the

bell not in traditional clay but in wax of

medieval bcllmakers.

In essence, the technique at the pri-

mary stages is not dissimilar to that de-

scribed by Iheophilus, although now
considerably refined. In short, it involves

making a complete bell in wax, and then

investing, or coating, this in a ceramic

material.

PERFECTION OR DOOM
This ceramic material builds up very

slowly in outer shell of some ten coats

thickness, using a combination ol first

aqueous colloidal silica and then cal-

cined china clay. This process, carried out

by hand with immense care, is critical to

the whole and takes about a week. .Any

error in the application can result in an

imperfection, in which all of their exact-

ing work is for naught, for each finished

bell must be poject or it is destroyed and
consigned to the kiln.

The invested bell is then placed in a

de-waxing furnace, which melts the orig-

inal pattern, leaving only the ceramic

shell—now the master pattern. This is

baked at high temperature and provides

the final mould from which the actual

bell is then cast with molten bell metal.

When the metal has cooled and hardened,

the ceramic pattern is smashed away, leav-

ing a magnificent bronze bell.

The casting, and all subsequent stages

—such as tuning, polishing, and assembly

—are done by conventional methods, the

result being a bell of the highest authen-

ticity. The process allows the foundry to

capture the original lettering of 1752

—

the precise form of the letters used by
Thomas Lester was checked by reference

to dozens of bells cast by him and. still

in use in steeples all over England—while

at the same time solving a secondary
problem: the general surface finish is of

a higher quality than is normally possible

with bells of this size. Thus, these Bicen-

tennial Liberty Bells bring together the

14th and the 18th centuries and bridge a

gap that has lasted for 600 years.

MOUNTING
The mounting of the Bicentenniat Lib-

erty Bell has been carefully engineered

and no detail has hc-iii -.pared lo oht.iin

alisolute pcrUciion, 1 he bell is secured

by a single leniii Imli inside iis uiiwn to

a steel plate lo which ilie |.i\\s ol the

clapper staple .iie welded. 1 he lorgcd

clapper swings between these jaws on a

plated steel pin running in a nylon

sleeve to ensure free silent action and per-

fect mechanical insulation. It is actuated

by a silken tassel attached by a solid brass

eyelet to a lever which is part of the

clapper forging.

To provide the "give" necessary to in-

sulate the bell and clapper together from

the forged pedestal and oak base, and to

enable it to ab,sorb the occasional jolt in

safety, the steel crown plate is connected

to the pedestal through four special neo-

prene and rubber vibration mountings,

which in turn aie mounted on a steel ring

which forms a common conneition lor

the fottr "legs" of the pedestal. The lower

ends, or feet, of these forgings are bolted

through the oak plinth. In reducing a bell

by scaling it down to one-fifth of its orig-

inal size, the clapper must be reduced

by the same scale to maintain the correct

proportion; but while profiles can be

scaled, "nature" cannot and the minia-

ture clapper would not bring out the rich

tone of the bell. This problem was ovei-

conie by introducing into the striking face

of the clapper forging a "plug" made
from a special type of nylon, which
backed up by the weight of the clapper

bell, ensures that the bell gives its full

tonal resonance.

MADE TO ENDURE
Theophilus. writing on the intricacies

of bell foimding. stated "that the craft

requires tiul indolent workmen, but keen

dedicated men. for fear the bell be spoiled

at some point in its manufacture." White-

chapel has ensured that nothing has been
spared in the design and making of the

Bicentennial Bells and their mountings
and has fully maintained the ancient

traditions of its craft. These bells have

been made to endure. With proper care,

there is no reason why they should not

ring in the tercentary and quadricentary

celebrations of these United States. Every

bell is fully guaranteed—against any de-

fect. And they are guaranteed never to

crack!

Only 2,400 bells will be cast—each bell

thus symbolically representing a separate

month of independence. WHEN THE
LIMITED EDITION LS COMPLETED,
THE MASTER MOULD WILL BE
DESTROYED. Only a limited number of

Americans will ever have the privilege of

owning one.

A PRUDENT INVESTMENT
Although the bells have been available

but a relatively short time, more than (00

have already been snapped up by collec-

tors, businesses, universities, and private

individuals. Indeed a bell, purchased from

one of the earlier castings, would already

bring almost 23 percent more in resale at

the established price.

While there are no direct comparisons,

it is interesting to chart the continuous

growth in value of certain other limited

editions during recent years. The Winston
Churchill Conmiemorative Medal struck

in London in 1965 increased in value by

80 percent within two years. Perhaps the

retold IS hekl In .i p.iii ol Dorotlu

Dcngliiy quail, issued \>) the Woicestei

Rojal Porcelain Comjjan) in IdlO as part

ol a limited edition, which letibed about

i.50,0011 in a spirited auition lecenlly. lo
take a more ordinary example, a poite-

lain figure of Piincess Elizabeth, part ol ,i

1947 limited edition, sold lor S2K() each,

is now valued at over S4,000.

GOOD TO GET -GOOD TO GIVE
Of the nearly nine hundred bells thus

delivered, each has been received with

absolute- satislaction. Historical Societies,

Foundations, Businesses, Churches, Mu-
seums, even Government Agencies, have

been, without exception, well pleased. So.

too, ha\e the most finicky of private col-

lectors. .A number ol generous subscribers

have ordered the bells for the purpose ol

donating them to Universities, Colleges,

and Museums. Some stibscribcrs order one
for themselves (and their families) and
another to donate. Siuli a gift will be

long-remembered.
If you wish to order a bell, we urge you

to send your deposit at once to avoid dis-

appointment. Since less than 1.500 replicas

remain and the total readership of Nat-
ural HisiORV is estimated to exceed a

million people, orders must therefore be
honored strictly on the basis of time of

receipt, and we cannot guarantee early

delivery of any order received after April

15. 1974.

To commission the casting of a bell,

simply make your check payable to "Liberty

Bell Limited Edition" for S875: or, if you

ijreler. just seiul a SI 00 deposit. Mail your

check to LIMITED EDITIONS COL-
LECTORS SOCIETY, 160 Old Derby
Road, Hingham, Mass. 02043. the exclu-

sive representatives for Whitechapel in

.America. Upon receipt of your order, you

will be promptly informed in writing of

the reservation of the casting of your bell.

Each bell is fully and unconditionally

guaranteed. They are not available in

stores— nor will orders from sjores be
accepted.

rz~
Liberty Bell
Limited Edition
I iiiiiled Editions Collectors Society

Road, Liberty Plain,

ssaihusetts 02043 (617)

To: Mr. Douglas Huglies, .Master founder
Whitechapel Bell Founcir\ ; London:

I wish to commission the casting of a Liberty

Bell Replica. Please make a casting reserva-

tion, and assign a serial niiiiiber to me. I

understand that upon completion of my hell

I will receive an owner's certificate and will

be listed in your master founder's directory as

the original o^vner. The hells in this limited

edition are serially numbered in the order in

which payment or deposits are received,

SELECT ONE FIMSH
)\IDI?-ED| 1

,999SILVER| 1 POIISHED) I
l^.'KARATI I

BUCkI I PLATeI I BRONVeI ll.OCDPL\TEl 1

Signature

Street

City State Zip

LJ Payment in full is enclosed

$100 deposit enclosed

I desire a spetial inscribed silver plaque

Send brochure ($1 enclo.sed) _>
3



Cloud-Soft Travelers

Tuck these Sox into a travel bag. wear
them to bed. enjoy them as slippers or
as inner sox for your insulated pacs or
waders. Bauer Goose Down is quilted in
soft, tough Nylon taffeta. Colors: Red.
Winter Blue. Taupe. Powder Blue. Sizes:
Specify men's or women's shoe size and
we will supply proper fit. 0123 Sox, pair
$7.95 postpaid.

r Order Today! Money Back Guarantee! «
Enclosed is my check or money order for |

$ (Add sales tax where applicable.) -I

Please RUSH my 0123 Goose Down Sox.

Men's Size Color

Women's SI;

Name

Address

City

_Colo

nSend me FREE your new color calalc
over 1000 exciting outdoor products.

J^^^c€u2/^^<Uj>JiA^

Dept GNH, 1737 Airport Way S
,
Sea

NATURAL
SCIENCE TRIPS

for

museum associates

Iceland Birding, vi/ith visits to

glacial and volcanic phenomena.
July 13-27.

St. Ellas Glaciology, hiking to

glacier research camp in Canada's
Yukon Territory. August 14-28,

D Grand Canyon Geology Float
Trip, raftmg dovi/n Grand Canyon
with geologist interpreting exposed
stratigraphy. September 7-14

n Alaska Eagle Photography,
during bald eagle concentration al

Chilkoot River salmon run.

September 15-22.

n Leakey's East Africa, visiting

dig sites at Lake Rudolf and Olduvai
Gorge with Richard and Mary
Leakey, plus the best of East
Africa's game parks. September 16-

October 14.

n Huichol, Mexico, ethnology
and folk art of western Mexico's
Huichol Indians. October 26-
November 15

For detailed brochures, send to

Wilderness Expeditions, Inc.,

Museum Programs, Route 292,
Patterson, New York 12563.

R. K. Sclander (in Science. 1961.

p. 550) refused to follow this proce-

dure. "We are not convinced," they

argued, "that nomenelatural stasis

is desirable for a patently d-ynamie

system." Instead, they mapped mul-

tivariate patterns of variation. One
of their maps showed a coiubination

of sixteen morphological characters

representing general body size.

Variation is continuous and orderK

.

Large sparrows tend to live in

northern, inland areas, while small

sparrows inhabit southern and
coastal areas. The strong relation-

ship between large size and cold

winter climates is obvious. But it

would not have been so obvious if

variation had been expressed in-

stead by a set of formal Latin names
artificially dividing the continuum.

In addition, this pattern of varia-

tion reflects the operation of a ma-
jor principle of animal distribution.

Bergmann's rule states that mem-
bers of a warm-blooded species tend

to be larger in cold climates. The
standard explanation for this regu-

larity involves the relationship be-

tween size and relative surface

(discussed in my two previous col-

umns). Large animals have rela-

tively less surface area than smaller

ones. Since animals lose heat by

radiation through the external sur-

face, a decrease in relative surface

area helps the body keep warm.
Of course, patterns of geographic

variation are not always so orderly.

In many species, certain local popu-

lations are quite different from im-

mediately adjacent gi'oups. It is still

better to map these patterns objec-

tively than to allocate static names.

Multivariate analysis is begin-

ning to have a similar effect on

studies of human variation. In past

decades J. B. Birdsell, for example,

wrote several distinguished books
that divided mankind into races,

iollowing accepted practice at the

time. Recently he has applied mul-

tivariate analysis to gene fre-

Cfuencies for differences in blood

types among Australian Aborigines.

He rejects any subdivision into dis-

crete units and writes: "It may well

be that the investigation of the na-

ture and intensity of evolutionary

forces is the endeavor to be pur-

sued, while the pleasures of classify-

ing man fall away, perhaps for-

ever."

Columnist Stephen Jay Gould teaches

geology at Harvard Lniversity.

FARLEY MOWAT:

"This is a superb book
. . . simple, direct,

beautifully written

and a vehicle of truth."

The true story of an
African wild dog puppy

By HUGO VAN LAWICK
Wilh on Inlroduclion fay

JANE VAN LAWICK-GOODALL

SEov^MLAWim
(oiUo)

"You don't have to be a naturalist

to understand or love a lion cub,

a chimpanzee or any of the other

animals we have in our wisdom
or lack thereof deemed cute. It

takes a naturalist, though, to

comprehend the meaning and
value of a hunting dog. It also

takes a writer to make us see his

world through the eyes of a skilled

naturalist. In SOLO, Hugo van

Lawick is the naturalist and writer

who succeeds on all fronts. A
fresh and important view of wild-

life in wild places and the forces

that shape and preserve them
both." - ROBERT CARAS, au-

thor of Death as a Way of- Life

SOLO is the story that inspired

the nationally televised docu-
mentary The Wild Dogs of
Africa, winner of two Emmy
Awards.

Illustrated with photographs in

full color, line drawings and maps

At your bookstore • $6.95

HOUGHTON MIFFLIN COMPANY
2 Park Street. Boston 02107



Dare a little.

Climb into tlie boots of Leif Ericsson.
Look a volcano in the eye. IVIaster the sea.
Discover Vinland on the new pleasure
expedition ship,
M/v Bewa Discoverer.

This is no ordinary cruise. It's an
expedition-cruise, a vacation concept

offered by Thomas Cook for people

who have done the usual things and
are ready to see something different

in a genuinely different way.
People who really are ready to dare a little.

Well, the places are different: Scara Brae, Helluland
and such.

And the different way is the M/V Bewa Discoverer,

a ship about as unique in its own way as the Viking ves-

sels were in theirs.

The most unusual itinerary since 900 A.D.
On June 8 your ship leaves Copenhagen. First stop,

a visit to Scandinavian museums and the original Vik-

ing ships.

Westward then to Jarlshof, the Orkneys and the
Faroes. Among the first islands visited by the Vikings,

with traces of their visits still there
• you to see.

Now Iceland. The Hekla
Volcano is here, all 5,000
feet of it. It's quiet now,
but only four years ago its

ruption cloaked the country-
side for miles around. And
you can stare it straight

in the eye from the ship's

helicopter!

Eric the Red discov-

ered Greenland, because
he had no place else to go.

You can pursue him up
the fjords to his farm at Brattahild. It's still there, rem-
nants of it, and so are ruins of other Viking farms and
longhouses. Even the first Christian church in Greenland.

To Greenland, Newfoundland (with the only docu-
mented Viking relics on the Continent) . And Vinland.
Discovered four hundred years before Columbus, almost
a thousand years before you.

What's so unusual about the M/V Bewa Discoverer?
It's for unusual people. People who dare to think.

And learn. The real adventurers of this day and age whose
minds are even more restless than they are. So: On the
Discoverer you learn from every phase of

the voyage. There's a duplicate bridge for

passengers, complete with charts, log,

and radar. The very same kinds of in-

struments that guide your captain.

Amidships you'll find a lab-

oratory with naturalists and scientists

working on projects relating to your ex-

pedition. And all the experts are
there to share their expertise with you.

'

To involve you for a month in things
that involve each of them for a lifetime."

The same goes for the crew. There's an intercom sys-

tem to give you the ear of an officer for any questions you

may have. In fact, you're almost a part of the crew.

There's also a sea life net-

ting station aboard. A fishing,

platform. Super-launches to take

you where the ship can't go.

And that helicopter to take,;

you where nothing else can go.

Not to mention the com-
forts, niceties and pleasures

.||

you might expect on a conven-
tional luxury cruise liner. A
spacious cabin. All of them fac-

ing outside. Swimming pool.

Gym. Sauna. Three bars. A one-sitting

restaurant with exquisite food and service.;

The places and Thomas Cook.
The Viking expedition is one of 9 new Bewa Dis-

coverer expeditions in 1974 offered exclusively by Thomas
Cook. You can learn first hand about the life and lore of

some of our continent's earliest settlers, the Eskimos. You
can thread your way farther north to the Arctic circle (the

ship is even equipped to crack through ice). Or you can
select the most unusual itinerary since 1492 and discover

America in the Wake of Columbus.
These are all very special vacations, but then, so are

the people who bring them to you. From the first Cook's

Tour till now. The Thomas Cook reputation spans the

world. It is the largest travel organization in the world.

Over the years literally millions have counted on Thomas
Cook for the highest standards of dependability and serv-

ice. The M/V Bewa Discoverer is in this fine tradition.

Send this coupon for more information. Or visit your
travel agent or your nearest Thomas Cook office.

Thomas Cook
WORLD TRAVEL

Thomas Cook BEWA CRUISES
587 Fifth Avenue nh i

New York, New York 10017

Gentlemen: Please send your brochure giving complete

details on the new M/V Bewa Discoverer Pleasure Ex-
pedition Cruises.

Name

Address-

City -State- -Zip- _ I

My Travel Agent is |
M/v Bewa Discoverer is a special expedition cruiseship registered in Denmark. _

I 1^ ^m ^m warn hh^m ^h^h ^h^hi^h
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niow the beauty and glory
ofAmerica's natural
treasures are yours to enjoy
as never before

^

The blue-footed booby of

Baja California looks awk-
ward and comical on land,

but gives a superb perform-

ance when fishing at sea.

Early painting shows freight

canoemen in the North Woods.
These "voyageurs" were small

but strong: one carried a load

of 820 pounds uphill for a mile.

The wilderness areas that lie in and around the United States
of America are one of our greatest treasures. The moun-

tains, forests, shorelines and other sanctuaries are priceless
not only as preserves where wild plants and animals can
flourish but also as a source of spiritual refreshment for you.

Now you and your family can enjoy the wilderness all

year long and explore it extensively in THE AMERICAN
WILDERNESS, a spectacular series by Time-Life Books.
As a subscriber, you'll experience through words and pictures
the scenic delights, the natural history, the flora and fauna of
some of the world's most inspiring natural wonderlands.

You'll visit Wild Alaska, home of the world's largest bears,
and of wolves that eat 25 pounds at one feeding. . .The North-
east Coast, teeming with fascinating life forms at the border
where ocean meets forest . . .The Grand Canyon, which slices a
mile into the earth's crust, revealing rocks that are two billion
years old . . .The North Woods, where the tall, dark trees march
up into Canada from the northern edge of Minnesota...T/ie
Atlantic Beaches, from Boston to North Carolina, where the
tides and wind are constantly reshaping the shoreline . . . Baja
California, where ruined missions, bleached bones and aban-
doned mines give evidence of mans unsuccessful efforts to

triumph over inhospitable nature. And other books in the
series will take you to many other wondrous wilderness areas.

Explore The High Sierra for 10 days FREE
To start your tour of THE AMERICAN WILDERNESS
accept, for a 10-day free examination, the introductory volume
in the series. The High Sierra. Explore the Sierra's 400 miles
of cliffs and forests and meadows . . . home of the giant sequoias,
the site of spectacular Yosemite, and a last stronghold of the
West's big cats.

Then decide if you want to keep The High Sierra. You
may do so for only $5.95 plus shipping and handling, or you
may return it within 10 days with no further obligation. If you
keep The High Sierra, we will send you other volumes in the
series as described on the reply card. There is no obligation for
you to buy any of these books, and you may cancel your sub-
scription at any time. To take advantage of this offer, just fill

out and mail the reply card todav. If card is missing, write for
details to TIME-LIFE BOOKS, Dept. 3504, Time & Life
Building, Chicago, Illinois 60611.

As your introduction

Explore the High Sierra
free for10 days ^^

BOOKS
> 40,000 words of text

written by avid outdoors-
man Ezra Bowe.n with

noted conservationist
(vlartin Litton as

consultant
' 9 X 10% inches,
hardbound

• 184 pages
• More than 100 illustra-

tions—photographs,
paintings, maps, includ-

ing 87 pages in full color.

Books shown on ttie
\

opposite page are just

some of the beautiful

volumes available.

as a guest of TIME-LIFE BOOKS

Giant sequoias are the largest living things on

earth, with trunks so thick that a stump was
once used as a dance floor.

i6



As your introduction to

The American Wilderness
TIM aDm invites you to

HighSier
Free for 10 Day,

A Last Srronglioid for the Big Cats

THEHIGHSIERRA

Um Time & Life Building,

BOOKS Cliicago, III. 60611

Yes. I would like to examine The High Sierra. Please send it to me

for 10 days' free examination and enter my subscription to THE

AMERICAN WILDERNESS. If I decide to keep The High Sierra, I

will pay $5.95 ($6.95 in Canada) plus shipping and handling. I then

will receive future volumes in THE AMERICAN WILDERNESS series,

shipped a volume at a time every other month. Each is $5.95 ($6.95

in Canada) plus shipping and handling and comes on a 10-day free-

examination basis. There is no minimum number of books that I

must buy. I may cancel my subscription at any time simply by

notifying you.

It I do not choose to keep The High Sierra, I will return the book

within 10 days, my subscription for future volumes will be canceled

and I will not be under any further obligation. 3505

Canadian residents: please mail this form in an envelope.

Schools and libraries: Order Library Style bindings from Silver Bur-

den Company, Morristown, N.J. 07960. Eligible for Titles I, II funds.
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The Northeast

Coast...

Let TItylE-LIFE BOOKS show you the glory and
majesty of wild areas like these—with a view to inspir-

ing you to know and love "wild America" and, hope-
fully, to help save and preserve it.



THE GRAND
CANYON
The majestic "wilder-

stone" that
has been called the
world's largest and
oldest history book.

WILD ALASKA
America's last frontier—

a

land of three million lakes,

119 million acres of forest

. . . and still 99 per cent
uninhabited.

THE NORTHEAST COAST
from storm-racked Maine to

Newfoundland . . . home of

the harp seal, the clownlike
puffin, other fascinating
shoreline creatures.

iTIMg

DQl presents

TheAmerican
Wilderness

THE NORTH WOODS
thern Minnesota to

Lake Athabasca in Canada
. . . where beaver, moose,
wolves and other animals
roam the stands of lofty

pines ahd glades of birch
and aspen.

ATLANTIC BEACHES
The surprisingly extensive
stretches of unspoiled beach
where the forces of nature
can be seen at work as man
saw them 100 years ago.

THE HIGH SIERRA
A natural wonderland with a

waterfall 15 tmies as high as Niagara,
a bird that flies underwater,

mushrooms that can wreck a train.
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Bios ly\ Ar-thur- W. Galston

The Unscientific Method
By ignoring accepted rules of evidence, the authors

of a popularized book on plants reach many false conclusions

Did you know that plants can re-

spond to human speech, thoughts,

emotions, and prayers? That they

are capable of purposeful alteration

of their behavior? That they can

count, communicate with each

other, and receive signals from dis-

tant life-forms on other stars and in

other galaxies? That they can re-

spond selectively to certain forms of

music, develop conditioned re-

flexes, and predict cyclones, tor-

nadoes, earthquakes, and vol-

canoes? Did you know that plants

have accomplished the dream of the

alchemists: transmuting one ele-

ment into another? And did you

know that you can rid plants of in-

sect pests or fertilize the soil in

which they grow simply by ex-

posing pictures of the growing

plants to particular frequencies of

electromagnetic radiation? All this,

and lots more, is laid out for you in

The Secret Life of Plants, written

by Peter Tompkins and Christopher

Bird, and recently published by

Harper and Row. Judging by the

garish full-page advertisements

trumpeting its appearance and by

the large stacks of copies available

in stores, the book is well on its

way to becoming a best seller. Well,

that's show biz. But the harm this

volume is capable of doing may out-

last both the profits and the authors.

How can any two reasonable au-

thors advance so many patently

false, unprovable, or impossible

conclusions? The answer is by ig-

noring all the ordinary rules of evi-

dence and by damning, circum-

venting, or flouting the scientific

method whenever it serves their

purpose to do so.

The experiments of Cleve Back-

ster on electrical phenomena form

the foundation for much of what

Tompkins and Bird have written.

On December 11, 1973, Backster,

a former CIA polygraph expert, told

the Christian Science Monitor
(page 9, 2nd section): "The only

problem in this kind of research is

that Mother Nature doesn't want to

jump through the hoop ten times in

a row simply because someone

wants her to. It's difficult to struc-

ture repeatable experiments. There

cire some phenomena that occur

that make this kind of thing very

difficult. For instance, once you are

sure something will happen, it very

well may not. I suspect that's be-

cause you are communicating to the

biological material as long as you

keep your consciousness involved

in the experiment."

Isn't that neat? According to that

explanation, anyone doing experi-

ments can "prove" anything he

wishes simply by getting a result

once—or perhaps once in a while.

What about the times the experi-

ment doesn't work? Mother Nature

is just being a little coy. What
about another experimenter who
tries to repeat your work and can't?

Well, that person may not have the

proper mental attitude or may not

be properly attuned to the plant

being employed. As Marcel Vogel,

another Tompkins-Bird hero who is

trained in electronics but not bot-

any, puts it: "Hundreds of labora-

tory workers around the world are

going to be frustrated and disap-

pointed . . . until they realize that

empathy between plant and human
is the key, and learn how to estab-

lish it. No amount of checking in

laboratories is going to prove a

thing until the experiments are

done by properly trained observers.

Spiritual development is indispens-

able. But this runs counter to the

philosophy of many scientists, who
do not realize that creative experi-

mentation means that the experi-

menters must become part of their

experiments."

Well, that at least is putting it

squarely and honestly. What do you
want to believe? Results that are ob-

tained when carefully described ex-

periments are repeated by com-

petent investigators anywhere in

the world? Or results that can be

obtained only by a select few in

"special contact" with their test

material? Scientists are well ac-

quainted with results that occur

only occasionally. They have
learned that under such circum-

stances it is easy to fool yourself

into thinking you have obtained a

positive result, when all that has

really happened is that a random
variation, either in biological mate-

rial or experimental conditions, hcis

cropped up. It is therefore an un-

written rule not to believe anything

until you have been able to repeat it

several successive times. And when
both negative and positive results

are interspersed, it is necessary to

resort to appropriate statistical

procedures to validate or at least de-

scribe the uncertainty attached to

any conclusion that seems to flow

from the data. It is also axiomatic

among scientists not to really trust

any results that have been reported

successful in only one laboratory.

Published results must describe the

experiments and organisms in such

detail that conscientious researchers

elsewhere can get approximately

the same results. When the same re-

sults are produced several times in

different laboratories, scientists be-

gin to accept the original con-

clusions. But no answer in science

is considered absolute, final, or im-

mutable. Everything is challenge-

able and nothing is sacred. Through

such hard-nosed procedures,

science has come up with general-

izations and procedures that have

transformed all aspects of our physi-

cal and intellectual world.

This is not to say that flashes of

intuition are ruled out as a valid



CONSERVATION IS A 300-YEAR-OLDWORD IN THE RSA

From thejournalofJan van Riebeeck,

founderof the South African Nation

:

October 26, 1657... "The commander today went

to inspecta forest ...the free carpenter, Leendert

Cornelissen ofZevenhuijsen, wished to have

the sole right to obtain timber from it, in such

a way that the forest would sufferno
damage, but wouldbe improved ..."

Thus Kirstenbosch - now Cape Town's famed
botanical gardens-was almost certainly

the first South African soil to which an

avowed programme of plant conservation

was applied.

What Van Riebeeck started, the people of

South Africa continued. Today the RSA is

one of the most extravagantly life-filled

places in the world ... 850 species of birds.

350 at one lake alone ... 800 species of butter-

flies ... 1 500 species of fish ... 18 000 different

kinds of plants ... the greatest variety of >
African animals. All preserved much as it M
was in Van Riebeeck's day in national w
parks and game reserves - one of 'm
them, Kruger National Park the size i^
of Massachusetts. A 3 000 mile

coastline spanning two oceans, ^r-
mountains, bushveld deserts .

,

iT*

and sophisticated cities with 'i

international hotels.

One of the "Crown Jewels"
ofSouthA frican ornithology,

j

an Orange-breastedSunbird
sipping nectar from an erica.

Write now for our fri

full-colour magazine Oiscc

RSA". It will showyou ttiat

to South Africa is

no serious consei

,
can afford to miss.

South African Tourist
Corporation, Rockefelie

1 Center, 610 Fifth Ave.,

:^ New York, N. Y. 10020,
2 or Suite 721, 9465

'ilshire Boulevard,
Beverly Hills,

L California
,

I 90212. „ ,2
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iiu'ans of inferring tiic liulli ahoul

nature. The nineteenlli-cenlurv

(ierman chemist Kekule, Idiig puz-

zh"d about the structure of ihe i)en-

zene molecule, is said lo lia\c lor-

mulated his now widely accepted

ring sliucliu'c i'or benzene after

dreaming about a snake swallowing

its tail. But without subsequ(>nt ex-

periments to su])port it, the dream-

(ieri\cd intuition would ha\(' been

ol little value to Kekule. The situ-

ation is the same today. Ideas are

relatively cheap. It is only through

experiments that test their validity

that thev acquire scientific value.

The trouble with The Secret Life

of Plants is that it consists almost

exclusively of bizai're claims pre-

sented without adequate supporting

evidence. Thus, if the unwary
reader believes much of what
Tompkins and Bird have set down,

he will be cluttering his mind with

mythology rather than science. And
if the reader attempts to order his

life on the principles and general-

izations they put forth, he will be

led seriously astray. This book

beai-s the same relation to scientific

botany as astrology does to as-

tronomy. Many of our daily news-

papers, of course, carry regular as-

trology columns, but none, to my
knowledge, supports a daily column
on astronomy or even on science in

general. Astronomers tell me rue-

fully that the American public an-

nually spends more money on as-

trology, through purchase of publi-

cations, for instance, and the

preparation of horoscopes, than is

spent each year on astronomical re-

search. I suspect that those individ-

uals who permit astrologers to guide

their daily lives through the prepa-

ration of horoscopes will also per-

mit Tompkins and Bird to guide

their thinking about plants.

As a professional plant physi-

ologist, concerned with an analysis

of such plant-life processes as flow-

ering, leaf movements, rhythmic be-

havior, and hormonally controlled

growth, I can only react with in-

credulity to the Tompkins-Bird de-

scription of botany: "Why botany, a

potentially fascinating subject deal-

ing with plants, living and extinct,

their uses, classification, anatomy,

physiology, geographical distribu-

tion, should have been from the be-

ginning reduced to a dull tax-

onomy, an endless Latin dirge, in

which progress is measured more by

the number of corpses cataloged

than 1)\ liic numbers of blossoms

cherished, is perhaps the greatest

mystery in the study of plant life."

This statement stems either from ig-

norance or from willful mis-

representation. For the study of

botany, as almost any university

catalog in the subject spells out, is

precisely the study of plant struc-

ture, fimction. distribution, evolu-

tion, physiology, and biochemistry.

Taxonomy, so castigated by the au-

thors, is an essential foundation for

the understanding of plant group

relationships and evolution. Some
of the data may seem dull to gather,

analyze, and read about, bul in

their relation to evolutionars

thought, they furnish character and

plot to one of the most exciting and

elegant stories ever told.

To say, as the authors do, that

"what makes plants live, or why,

does not appear to be the purview

of science" is to pretend that vast

libraries of books on plant physi-

ology, growth, and development do

not exist. I have an eighteen-volunie

encyclopedia on the subject of plant

physiology in my office, as well as

more than twenty- five textbooks

and monographs. Each year I read

the Annual Review of Plant Physi-

ology, which is about 600 pages

long, and each year I attend a meet-

ing of the American Society of

Plant Physiologists, which has

about 3,000 members. Similar so-

cieties exist in almost every country

in the world, and almost every

society publishes its own monthly

journal. Each year, through articles

in these journals, we learn more
about the structure and chemical

composition of plants; how they

grow, metabolize, and change; why
they go into and out of dormancy;

why leaves turn color and fall; and

why plants become senescent. In-

deed, plant physiology is now the

largest branch of botany. Can
Tompkins and Bird be innocent of

this information?

The authors obviously know
some science, but they present it in

such a fragmented and selected

form as to create consistently incor-

rect impressions. For example, they

mention the experiments of the late

Alexander Gurewitsch, a Russian

biologist who claimed to have

proved that dividing cells emit

"mitogenetic radiations" that cause

other cells to divide, and they cite

Drawing by Stevenson 1974 The New Yorker Magazine li
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1 Avoid paying extra installation charges when
you order new phone service. Have all the

work done at one time. Changing your mind later

will mean extra visits and extra charges. So con-

sider carefully all the different colors and styles,

how many phones you want and exactly where
you want them installed.

2 Ask one of our business office Service Repre-
sentatives to explain the different types of

service offered by your local Bell Company.
Choose the one which best fits your pattern of call-

ing. If you don't do a lot of calling each month, ask
if "budget" or "limited" service is available in your
area at a lower rate.

3 Ask the Service Representative for a rundown
on the specific rates and charges you can ex-

pect. Find out exactly what the regular monthly
charges wiU be, and what the one-time-only pay-
ments are. Find out whether there are options in

your area of paying on a monthly basis, or making
a single one-time only t)ayment, on certain items.

4 Are you going to be away from home for any
extended period of time? A business office

Service Representative can tell you, based on how
long you plan to be away, whether you could save

money by temporarily suspending your telephone

5 Moving to a new residence? Ask a Service

Representative whether you are eligible for

a credit on your bill if you take your present
phones along with you to your new location.

6 If you've never had a phone in your name be-

fore, or have never established credit, you
may be asked to pay a deposit when you order tele-

phone service. But we don't like to keep deposits

for long periods of time. In fact, if you establish

good credit with us by paying on time, we'U return

your deposit to you PLUS interest. Ask a Service

Representative to explain the details which apply
in your area.

20ways to
onyour

7 If a coin phone swallows your money but
doesn't give you your call, you're entitled to

a refund. Find a phone that works, dial "Operator'

and explain what happened. You'll get a refund in

the mail. ES.We'd appreciate it if you'd also tell

the operator the telephone number and location

of the phone that's out of order so we can get it

fixed as soon as possible.

8 Reach a wrong number on a Long Distance

call you just dialed? Don't just hang up. Ask
for the area code and the number you reached in

error. Then dial "Operator" and report what hap-
pened. The operator will have the charge removed.

9 Get a poor connection on a Long Distance

call, or get cut off in the middle of your con-

versation? Don't just hang up and call back. The
person who placed the call should report what hap-

pened to an operator. The operator wUl issue a
credit for the time your call was interrupted.

^a\ Error on your bUl, with a charge for a Long
M\^ Distance call you didn't make? Call the

business office. A Service Representative will ar-

range to get the charge removed.

USave on Long Distance charges by cutting

down on person-to-person calls. It's true you
may not be able to reach the person you want on

your first try with a station-to-station call. But in

many instances you can make two (or even three)

out-of-state station-to-station calls for what it

would cost you to make that one person-to-person

call. This is particularly true if you dial your own
calls instead of going through an operator.

^ C% Dialing your own out-of-state Long Dis-

^mm tance calls is the least expensive way of all.

If you don't know the number for a call you want
to make to a distant city, you can obtain it at no
charge to you by dialing the area code (when re-

quired) for that city, plus 555-1212, for Directory

Assistance. Then dial direct and save. Save time
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savemoney
phone bill*

in the future by recording the number in your
personal number book. A Hsting of all area codes

can be found in the information pages at the front

of your local telephone directory.

^^^ Make sure you know when dial-direct rates

AC^ apply before you make your call. They
apply on all out-of-state calls to anywhere in the

United States (excluding Alaska) if they are com-
pleted from a residence or business phone without
an operator's assistance. They also apply on calls

placed with an operator from a residence or busi-

ness phone when direct dialing facilities are not

yet available.

MBut it's even more important to know the

circumstances when direct-dial rates do
NOT apply. They do not apply on person-to-

person, hotel-guest, credit card or collect calls, or

on calls charged to another number, because an
operator must assist on such calls. Direct-dial

rates do not apply on calls made from coin phones,

even those from which you dial the complete num-
ber yourself before the operator comes on.

f iCT While operator-handled calls cost you more
M,%^ than those you dial yourself, there is one
exception. If you run into equipment trouble com-
pleting a Long Distance call you're dialing your-

self from a home or business phone, you're still

eligible for the dial-direct rate even if you require

an operator's assistance. Explain your problem to

an operator. If you need help in getting the call

through, Or in making a satisfactory connection,

confirm with the operator that it will be charged
at the dial-direct rate.

^^? Dial direct, but save even more by making
M^^ your out-of-state Long Distance calls with-

in the time periods when rates are lowest. The
lower rates for out-of-state calls made in the eve-

ning, on the weekends or late at night are de-

scribed for you in the call guide in the front of your
local directory.

^^T Don't get caught by surprise, or miss out

X # on the money you can save on Long Dis-

tance calls you make within your state. The times

when lower rates apply may be different than for

your out-of-state calls. Check carefully in the call

guide in the front of your local directory for a de-

scription of when to save on calls you make within

your state.

^C^ If you're concerned about avoiding added
M^^ charges on your Long Distance calls in gen-

eral, don't guess how long you've been talking.

Time yourself, so you can finish your call before

overtime rates apply. To save even more time and
money, jot down what you want to say before

you dial.

19 Before you go ahead and place a Long Dis-

tance call to a business, check first to see if they

have a toll-free number. You can recognize it be-

cause it has an 800 prefix instead of a regular area

code. If they have one, it's usually displayed in

their advertising, or you may find it listed in your
own local telephone directory. If so, the call's on
them, and you save.

^^MlThe information pages at the front of your
^&\^ local telephone book are a good source for

tips on how to place your calls and how to save

time and money in using your telephone. Look in

the book, and save.

Wchearyou.
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We're a bridge

^
between^ science and you.

^
V\e re Educational Expeditions International, a non-profit organization that

otters men and women of all ages the opportunity to join prominent scientists

in research projects around the world. Become part of an expedition team
in archaeology, anthropology, astronomy, ecology, geology, and marine sci-

ences and contribute physically, intellectually, and financially to science.

No professional qualifications are required. Team members are taught what
they need to know to be productive in the field.

Ecology. Edward Cronin, Jr. and Howard Emery, M.D. of the Association for the Con-
servation of Wildlife, Bangkok, continue their ecological study, with emphasis on bird

life, in the Himalayan forests of Nepal. AprillS to May 5. $1190*

Marine Biology. Dr. Richard Chesher needs four teams of SCUBA divers to partici pate

in an underwater survey of the coral reefs of Florida, now in jeopardy. March 16 to 30;

April 6 to 20; September 14 to 28; October 5 to 19. $690*

Archaeology. William Waldren, director of the Deya Archaeological Museum and Re-

search Center, will conduct a field school investigation of prehistoric cave sites on the

Mediterranean island of Mallorca. March 24 to April 6; July 21 to August 9; August 11 to

30; September 22 to October 5. $690, spring and fall; $790, summer*
Dr. Alfonz Lengyel, head of the American section of a four-nation UNESCO project

at Carthage, begins a 5-year excavation of this ancient Punic and Phoenician site. May
19 to June 1; June 2 to 15; June 16 to 29. $690*

Geology. Dr. Frances Dakin leads a search for the volcanic core of the Simien Moun-
tains of Ethiopia. April 7 to 24. $990.* *plus airfare

©eei
For information about these and other expeditions, write:

Educational Expeditions International Dept. NH-1

68 Leonard Street/ Belmont, Massachusetts 02178

Phone: (817) 489-3030

After you get your shots,

get the Bug.

On the way home from

the doctor's office, stop m
at your local Volkswagen
Dealer.

He can arrange to have

a Bug (or any other VW) woiling

for you when you arrive in Europe.

He can also fake care ol things

like licensing, registration and in-

surance.

From there on you make your

own schedule.

Pans for a few days.

Rome for a long weekend.

Where.ver your impulse

takes you.

With a Volkswagen,
you come and go as you please.

And when the tour's over, we'll

even arrange to have your VW
shipped back to the States.

That way, you can start saving

dollars and cents.

Instead of francs and lira.

1
Volkswagen of America, Tourist Delivery ^^^^, I

j

Dept. NH 7. Englewood Cliffs. N.J. f^^A '

Please send me your illustroted brochure and a price list. ^^f^£^ '



A magazine
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_jitish History
lUttBteate* II

Cheers to the Blok(
in the

Black Bowler Hat

from British History Illustrated, the new magazine
that celebrates 2,000 years of British history,

tradition, culture and endearing eccentricity

If you were going to rescue the boys from Dunkirk, you'd probably

go wearing blue jeans like everyone else. But one bloke who
fought the perilous seas that grim day in May, 1940, went dressed

as he felt a proper Englishman should—with umbrella, striped

trousers and black bowler hat.

Cheers to him—and to the kings and courtiers, poets and prelates,

harlots, clowns, pirates, adventurers, saints and sinners who have
made British history the worlds richest, most romantic, most
idiosyncratic and most valuable for present and future generations

to study.

Now, at last, British history has a popular magazine of its own.
Every other month, BRITISH HISTORY ILLUSTRATED takes you
back in time for adventure after adventure. Youll cast spells with

the Druids. Fight with the Saxons. Connive with the Plantagenets.

Sail with Drake. Romance with Nell Gwynn. Gossip with Johnson.
Shop with Beau Brummell. Argue with Shaw. You'll join the high

command at Waterloo, Blenheim, Trafagar, Gallipoli, Suez. Be a

lady-in-waiting to Mary, Elizabeth, Anne and Victoria. Learn
pottery-making from Wedgewood, playwriting from Shakespeare,
architecture from Inigo Jones.

As BRITISH HISTORY ILLUSTRATED unravels the mystery of

how this one tiny island came to dominate most of the earth, it's as
exciting as any thriller. As human, funny, poignant and tragic as

any novel. But it is also historically sound, factually accurate.

Edited by Barrie Pitt, one of Britain's outstanding historians.

Written by scholars and serious journalists on both sides of the

Atlantic. Illustrated with drawings, charts, paintings and photo-
graphs, many never in print before.

Coming soon in BRITISH HISTORY ILLUSTRATED

How George in lost America but gained the love of the

British people. The one-time drunkard who pointed the

way to religious tolerance in Britain. Women's lib in 18th

Century England: what the Duchess really said to Queen
Anne. The unsolved mystery of the lost British colony and
the message on the tree. How to fail without even trying:

an "interview" with a serf on a feudal manor. The nobles
who wore their estates on their backs at the Field of the

Cloth of Gold. The Battle of Blenheim: Marlborough's proof

that the French weren't invincible after all.

The sun may have set on the British Empire, but it will never set on
British history as long as there is one person left on earth who
treasures freedom and human independence. If you agree that no
part of our globe, no individual living on it, but is affected in some
way by the existence and course of the British Empire, this Charter

Subscription offering is for you.
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Flashing* Sea Pansies and Glo\^
The chemical processes of bioluminescence are known,

but the reasons for its existence are still a mystery

t»y Milton J. Coi'miei*

Bioluminescence, the emission of

liglit by living things, has probably

intrigued man from his very begin-

nings. Chinese poets more than

3,000 years ago extolled the beauty

of the firefly's glow, and Aristotle

wrote in De Anima of things that

"give light in the dark." In recent

centuries, many outstanding phi-

losophers and scientists—Francis

Bacon, Rene Descartes, Benjamin

Franklin, Louis Pasteur, Charles

Darwin—were also enchanted by

the soft glow of bioluminescent

creatures.

The firefly is the best known ex-

ample of bioluminescence, but the

number of terrestrial biolumines-

cent species is very small compared

to the number found in the oceans.

Until nearly the turn of this century

scientists generally accepted the hy-

pothesis that the ocean depths were

completely devoid of life. But in the

1920s and 1930s this view was

overturned by oceanographers who
descended several thousand feet in

bathyspheres to make man's first vi-

sual observations of the deep sea.

These explorers discovered that not

only is life abundant within certain

deep layers of the ocean but that at

1,000 feet and "below, nearly every

living creature is bioluminescent.

Eternal darkness, great pressure,

and uniform, near-freezing tempera-

tures dominate these depths, and it

is within this environment that evo-

lutionary forces must have been

highly selective for bioluminescent

forms. Bioluminescence probably

plays an important role in the survi-

val of the species. The oceans also

contain surface and shallow-water

creatures that emit light, but they

are relatively few compared to their

deep-sea counterparts.

Most bioluminescent creatures

produce light by similar chemical

mechanisms; in a number of cases

the chemical requirements for light

emission are identical. In such cases

light is produced by chemical oxida-

tion in which an organic compound,
luciferin, reacts with oxygen in the

presence of an enzyme, luciferase.

For most of the bioluminescent sys-

tems studied, the products of this

oxidation are light, carbon dioxide,

water, and oxyluciferin.

The oxidation of luciferin to

oxyluciferin releases energy, which

is held about one-billionth of a sec-

ond within the oxyluciferin mole-

cule. At this stage, oxyluciferin is in

an electronically excited state, or

very rich in energy; release of this

energy produces light in the region

of the spectrum visible to humans.

Essentially none of the energy is

liberated as heat—thus the term

"cold light."

Bioluminescent creatures convert

chemical energy into light energy,

and some of them, such as the fire-

fly, do it with nearly 100 percent

efficiency. In contrast, an in-

candescent lamp operates with only

10 percent efficiency, with 90 per-

cent of the energy wasted as heat.

The present concern over the en-

ergy crisis makes the ability to un-

derstand how such efficient energy

conversions take place more than

merely academic.

While the chemical structures of

luciferin and luciferase vary consid-

erably from species to species, in a

number of widely diverse species

they are identical. Future analyses

of these chemical structures will

help scientists trace the evolution of

bioluminescence, a phenomenon
that occurs sporadically throughout

the phylogenetic tree. Among the

lower forms of life it occurs in bac-

teria, fungi, and protozoans and is

found in about half of the animal

phyla; fish are the only vertebrates

to possess it. The late Prof. E. New-
ton Harvey, a Princeton University

biologist, once said:

It is apparent from the classifica-

tion of bioluminescent species

that no clear development of lu-

minosity along evolutionary lines

is to be detected but rather a

cropping up of luminescence

here and there, as if a handful of

damp sand has been cast over

the names of all living species

written on a huge blackboard,

with luminous species appearing

whenever a grain of sand struck.

... It is an extraordinary fact

thai one species in a genus may
be luminous and another closely

allied species may contain no

trace of luminosity.

Indeed when the first few lucif-

erin structures were analyzed, they

were found to be quite diverse, and

it appeared that not only was bio-

luminescence a randomly occurring

phenomenon but also that the

chemistry leading to light emission

was different for each biolumines-

cent species. We now know from

work on maiine animals that this is

not the case, and it is becoming in-

creasingly clear that a strong thread

of similarity exists in the chemistry

of bioluminescence among marine

animals.

Along the coast of Japan there

abounds a pinhead-sized, luminous

crustacean called Cypridina. This

tiny animal's luciferin and lucif-

erase are stored in separate gland

cells. One type of cell is filled with

colorless granules; the other, with

yellow granules. When disturbed

the animal simultaneously secretes

both types of granules into the

seawater where they mix and dis-

solve, forming a localized concen-
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iii^g Midshipmen

tration of luciferin and luciferase

lliat results in a brilliant cloud of

bluish luminescence.

Cypridina luciferin has been svn-

tliesized in the laboratory. By mix-

ing synthetic luciferin with lucif-

erase isolated from Cypridina, bio-

chemists can duplicate the animal's

natural bioluminescence in a test

tube.

The chemical structure of Cy-

pridina luciferin is distinctly differ-

ent from the luciferin structures of

both luminous bacteria and the fire-

fly, and Cypridina luciferin will not

react with bacterial or firefly luci-

ferase to make light. Tlie enzymes

that initiate the light reaction are

very specific and generally will act

only on specific tvpes of molecules.

For a long time no bioluminescent

cross reactions were found between

the luciferases and luciferins of dif-

ferent species.

Recently, however, researchers

have made a surprising observation.

They have found that the luciferin

and luciferase from Apogon and

Parapriacanthus, shallow-water

fishes, which like Cypridina live in

waters off Japan, will cross react

with the luciferase and luciferin

from Cypridina to produce a bluish

luminescence identical to that pro-

duced by the Cypridina luciferase-

luciferin reaction. The luciferin

sli-uctures of Apogon and Para-

priacanthus were found to be the

same as that of Cypridina. This was

the first example of apparently iden-

tical luciferins and luciferases being

found in marine animals from dif-

ferent phyla: an interplnlum lucif-

erase-luciferin cross reaction.

These bioluminescent fishes, un-

like many deep-sea forms with bi-

zarre appearances and prominent

light organs, possess no external pe-

culiarities and appear to resemble

ordinary, nonluminous fishes. But

they are capable of emitting light

indirectly from luminous organs in-

side their bodies. These organs are

located within the coelomic cavity,

and the light is emitted through

translucent muscle tissue that

serves as a lens. Chromatophores,

or colored cells, witiiin this tissue

contract or expand to control the

brightness of the light.

One of the major luminous or-

gans housing most of the luciferin is

connected to the gut by a small

duct. Since these fish are known to

eat live Cypridina, the question

arose as to the origin of luciferin

and luciferase in these glands. Do
these fish naturally possess the abil-

ity to synthesize their own luciferin

and luciferase or have they under-

gone an evolutionary adaptation in

which an organ evolved to store lu-

ciferin and /or luciferase extracted

from their food supply? Observa-

tions on other bioluminescent spe-

cies helped to answer these ques-

tions.

A bioluminescent toadfish com-

monly called the midshipman
(Porichthys) inhabits the Gulf of

Mexico and the Pacific coastal wa-

ters of the United States. It gets its

name from the beautiful array of

more than 700 intradermal light-

emitting organs, or photophores, lo-

cated on its underside, which look

like ornamental brass buttons. Lu-

ciferin and luciferase are located in

these photophores, whose light-

emitting capacity is under hormonal

and neural control.

Luciferin and luciferase from the

midshipman will cross react to pro-

duce light with luciferins and lucif-

erases isolated from Cypridina and

from bioluminescent fishes with in-

ternal light organs such as Apogon
and Parapriacanthus. Thus, it is

probable that all of these luciferins

and luciferases are nearly identical.

The midshipman's intradermal

photophores are not connected to

the gut, and we might therefore

conclude that the midshipman
makes its own luciferin and lucif-

erase. One of the midshipman's ma-

jor food sources, however, is a

small, bioluminescent shrimp, Eu-

phausia. In addition, the luciferin

and luciferase from this tiny shrimp

appears to be identical with those of

Cypridina, the midshipman
Porichthys, Apogon, and Para-

priacanthus. Furthermore, when
the midshipman is in an environ-

ment devoid of euphausid shrimp,

the luciferin disappears from its

photophores and it loses the ability

to bioluminesce. When these same

midshipmen are fed live Cypridina

or euphausid shrimp, luciferin is

again found in the photophores and

the ability to bioluminesce is re-

stored.

Luciferin, but not luciferase, is

found in all the tissues, as well as in

the blood, of the midshipman, but it

is most concentrated in the photo-

phores. It thus appears that the

midshipman derives its luciferin

from its food source and that the lu-

ciferin is transported by the blood-

stream and stored in the photo-

phores. It is more difficult to trans-

port large molecules like luciferase,

so the animal must make its own.

Another diverse group of bio-

luminescent marine animals utilizes

a luciferin that is structurally analo-

gous to, but different from, that

found in Cypridina. This most re-

cently discovered luciferin has been

found in the sea pansy, Renilla.

A pinkish violet, half-dollar-sized

colonial coelenterate, the sea pansy

lives on the ocean floor at depths of

from twenty to fifty feet. At the
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PHOTOCYTE

STIMULATION TRIGGERS
NERVELIKE IMPULSE

GREEN LIGHT

When the sea pansy is

stimulated, a nervelike

impulse releases calcium

within the lumisome, an

organelle one-fiftieth the

size of the light-emitting

cell, or photocyte. The

calcium forces the luciferin-

binding protein to release

its luciferin to luciferase,

where it oxidizes to form

energy-rich oxyluciferin.

The energy is transferred to

a chromophore on the green

fluorescent protein, producing

the aniniaVs green light.

(Diagram not drawn to scale.)

University of Georgia Marine Insti-

tute on Sapelo Island, Georgia,

about one ton of these animals has

been collected each summer for the

past fourteen years, for use in re-

search aimed at understanding how
the animal produces light and how
it controls its bioluminescenl- flash.

When a sea pansy is stimulated by

mechanical or electrical means, it

sends a beautiful concentric wave of

greenish light out from the point of

stimulation, across its body surface

and upward to the tip of each indi-

vidual polyp. This wave of lumines-

cence is controlled by some kind of

elementary nerve network. Scien-

tists do not yet know why sea pan-

sies are bioluminescent.

The chemical structure of sea

pansy luciferin has recently been

determined, and like Cypridina lu-

ciferin, it can now be synthesized in

the laboratory. Thus, by coihbining

synthetic luciferin, sea pansy lucif-

erase, and oxygen, we can duplicate

in a test tube what the sea pansy

does to make light.

Bioluminescence will not occur

when sea pansy luciferin is mixed

with the Cypridina-type luciferases.

Sea pansy luciferin and Cypridina

luciferin, however, have important

structural similarities. The central

portion of each animal's luciferin

molecules, where the chemistry of

light emission occurs, is identical.

When sea pansy luciferin and lu-

ciferase are mixed with oxygen in a

test tube, the color of the emitted

light is blue, but the color of light

emitted by the live animal is a very

characteristic green. This difference

in- light color is caused by a green

fluorescent protein found in the sea

pansy. This protein has an un-

known chromophore attached to it

that absorbs blue light and re-emits

it as green light by a process called

fluorescence.

The process of bioluminescence

is actually analogous to the process

of fluorescence. In fluorescence,

light energy is pumped into a mole-

cule and converted to a different

color. In the case of biolumines-

cence, chemical energy is pumped
into a molecule—as in the oxidation

of luciferin by sea pansy lucif-

erase—to produce blue light. In

both cases an equivalent, short-

lived product is produced—an elec-

tronically excited, or energy-rich,

state of the molecule.

When the green fluorescent pro-

tein is added to a solution of sea

pansy luciferase and luciferin in the

laboratory, the color of light

changes from blue to the same
green light seen in live animals.

When chemical energy is pumped
into oxyluciferin by biolumines-

cence, this energy is utilized to

create an electronically excited

state of the green fluorescent pro-

tein by the process of energy trans-

fer. Thus, the light emitted is green.

The flash of green light given off

by a sea pansy is triggered by a

nervelike impulse. Biochemists

have isolated a luciferin-binding

protein in the sea pansy that is ap-

parently responsible for initiating

and controlling the light flash. As
long as luciferin is bound to this

protein, it is prevented from re-

acting with luciferase. But when
calcium is added, luciferin is re-

leased almost instantaneously from

this protein, thus allowing the lucif-

erin to produce light with lucif-

erase. In the sea pansy afl the pro-

teins necessary for making and con-

trolling green light—the luciferin-

binding protein, luciferase, and the

green fluorescent protein—are pack-

aged together within a membrane-
enclosed subcellular organelle

called a lumisome. When the ani-

mal is stimulated by any means, a

nervelike impulse triggers the se-

quential release of calcium witiiin

the lumisome. Because the light is

controlled by the supply of calcium

ions, it thus appears as a single

flash.

In most firefly species, the

female 5 bioluminescent

flashes attract the male.

Each species has a particular

flash pattern.
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The lumisonies and the other

components that the sea pansy re-

quires to produce green hght have

been found in all other biolumines-

cent coelenterates of the class An-

thozoa that have been examined.

These include the sea feather Ptilo-

sarcus, the sea pens Stylatula and

Acanthoptilum found on the ocean

bottoms off the California coast, and

another anthozoan, Cavernulana,

found off the coast of Japan. These

creatures produce the same quality

of green light as the sea pansy.

The luciferins and luciferases

found in these organisms are inter-

changeable with sea pansy luciferin

and luciferase, suggesting identical

structures. This same sea-pansy-

typp luciferin structure also appears

to be involved in the biolumines-

cence of other coelenterates such as

the jellyfish Aequorea found in Fri-

day Harbor, Washington, and the

hydrozoans Obelia and Clytia

found in Woods Hole, Massachu-

setts.

A sea-pansy-type luciferin and

luciferase have also been found in a

bioluminescent fish, Yarella, in the

Gulf of Mexico. Like the midship-

man, Yarella also contains many
intradermal photophores that house

its luciferin and luciferase. Here is

yet another example of an inter-

phylum bioluminescent cross reac-

tion—the sea pansy and a fish.

Because of the complexity of the

molecules, there is precedence for

the idea that some bioluminescent

creatures may borrow luciferins

from the environment rather than

manufacture them. Some luminous

fish selectively take in luminous

bacteria i'rom the environment and

have developed highly complex

light organs to house and maintain

these bacteria. Certain photosynthe-

tic marine slugs borrow pho-

tosynthetic organelles from the al-

The luminous internal

organs of Rhabdamia cypselura

emit light through

translucent muscle tissue.

The sea pansy, below, gives

off green light because

of a green fluorescent

protein in its lumisomes.



'-"
/d

T.,v^;

gae they eat. Many of nature's

creatures take from the environ-

ment one component of a biological

system and build the rest of the sys-

tem around it.

Evolution at the molecular level

proceeds by small changes in pre-

existing molecules, and it may well

be that luciferases, as well as lucif-

erins, have evolved from molecules

that once had entirely different

functions. Within a given environ-

ment, for example, evolutionary

pressures—probably associated with

recognition of the species, attrac-

tion of food, or protection from

predators—could have been suf-

ficient to have selected for a lucif-

erase and an accompanying system

for the purpose of making light.

The associated luciferin could have

been either created or borrowed

from the environment. This kind of

phenomenon might have happened

many times during evolution. Bio-

luminescence might have developed

again and again in a sporadic fash-

ion throughout the course of evolu-

tion. An analogous case would be

the evolution of the power of flight,

during which numerous animals

such as insects, birds, reptiles, and

mammals independently developed

this capability at vauious times dur-

ing their evolutionary development.

This concept could help explain

Professor Harvey's observation of

the sporadic occurrence of biolu-

mmescence among various species.

Biologists have long observed

anatomical similarities between or-

gans of vision and such organs of

bioluminescence as are found in the

photophores of deep-sea fish, squid,

and shrimp. For example, many
photophores contain a cornealike

layer, or lens, and light-producing

cells arranged in the manner of a

retina, a reflector, and a nerve.

There have been instances when bi-

ologists mistook photophores for

eyes. Furthermore, the subcellular

structures of some light-producing

cells are arranged in a manner anal-

ogous to that of the rod and cone

cells that absorb light in vision. The
pigment responsible for light ab-

sorption for vision is concentrated

within a membrane in one part of

the cell, making light absorption

more efficient. In bioluminescence,

the pigment responsible for light

emission—the green fluorescent

protein—is concentrated within the

lumisome membrane in one part of

the cell so as to make light produc-

tion more efficient.

Based on work with sea pansies,

biochemists have extended the anal-

ogy between bioluminescence and

vision to the molecular level. In vi-

sion, light absorption releases cal-

cium, generating a nerve impulse.

In bioluminescence, a nerve im-

pulse releases calcium and light is

generated.
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As knowledge about biolumines-

cence accumulates, we are gradu-

ally learning how to use it. Re-

search on possible applications is

continuing for three specific rea-

sons: first, many components of lu-

minescence have been isolated and

synthesized in the laboratory; sec-

ond, highly sensitive devices for de-

tecting light have been developed;

and third, the measurement of light

production is the most sensitive

probe available to scientists for the

specific detection of a variety of

chemicals.

Because of their great sensitivity,

swiftness, and reliability, lumi-

nescent reactions are especially

valuable in detecting minute quan-

tities (less than one part in a tril-

lion) of an element or compound in

a large mass. Bioluminescent com-

ponents are—or can be made—spe-

cific to only one element or com-

pound and will light up only in its

presence. One such example is the

firefly assay for ATP (adenosine tri-

phosphate), a chemical found in all

living cells. Because ATP is ubiqui-

tous to all life, a sensitive technique

has been worked out for counting

bacterial cells using firefly lucif-

erase and luciferin. The more cells,

the brighter the light due to the in-

creased amount of ATP. Such tech-

niques are being used to expand

medical research.

Tests for infectious bacteria in

the urinary tract and in the blood-

stream, which once took many

hours, can now be done in minutes

using the firefly system. The firefly

ATP assay is also being examined

as a possible technique for early de-

tection of cancer because it has

been found that the light intensity

of the firefly system decreases in the

presence of cancerous cells.

Another important chemical

common to all animal and possibly

to plant cells is PAPS, a sulfate de-

rivative of adenosine diphospate. It

is essential in metabolism, the

buildup and breakdown of cellular

material. The sea pansy biolumines-

cent system is now being used to

detect PAPS, and the assay has

proved just as sensitive as the fire-

fly assay for ATP.
Certain other bioluminescent

coelenterates, especiafly the jelly-

fish Aeqiwrea, are being used to de-

Various species of

bioluminescent fungi, commonly

known as fox fire, live on

rotting logs and stumps.

The chemical processes that

produce their light are

more primitive than those

operating in marine organisms.

tect low levels of calcium in biologi-

cal tissue. Calcium is important in

muscle contraction and vision, and

the Aequorea system is providing

new information on how these im-

portant processes work.

Although scientists have unrav-

eled some of the chemical processes

of bioluminescence and have ap-

plied this knowledge to benefit

mankind, in most cases they are

mystified as to why the phenome-

non exists and fascinated by the

possibility of finding the answer.
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Quail Music
The complex calls of a bird contain clues to its evolution

by Paul A. Jolinsgarci

The danger implied by an owl's

hooting, the peace suggested by a

dove's cooing, and the good cheer

represented by a robin's song are all

traditional, universal interpretations

of bird vocalizations that have noth-

ing whatever to do with the actual

biological functions of these utter-

ances. Only by field or laboratory

investigations is it possible to

gather information about the pur-

pose of bird calls and songs. Some

are territorial proclamations or mat-

ing invitations; others serve as

warnings or threats, help synchro-

nize group movements, increase the

probabilities of efficient reproduc-

tion, and improve the chances for

survival.

Ethological research has revealed

that these vocal communications

are highly specialized behavioral ad-

aptations that can shed light on evo-

lutionary processes that have af-

fected whole groups of birds. The

calls of the quails of the New World

are a good example.

This group of birds includes

some thirty species, about half of

which are limited to the tropical

forests of Central and northern

South America. The other species

are North American, ranging as far

north as southern Canada. Morpho-

logical evidence favors the view

that the most generalized, or

"primitive," of these species are the

tree quails of Mexico's moist moun-

tain forests. The more open-country

and arid-adapted species, which ex-

tend into the United States, are ana-

tomically more specialized, or "ad-

vanced," and probably were

A separation call, uttered by

both sexes, serves to

rkunite female (left) and

nsflle (right) bobwhites.
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Distribution of the

Bearded Tree Quail

and Gambel's Quail

The bearded tree quail

is found in the mountainous

cloud forest of east-

central Mexico (smaller area).

Gambels quails occupy

mesquite, saltbush, and thorn

shrub habitats in desert

valleys throughout northern

Mexico and the American

Southwest (larger area).

derived from forest-adapted ances-

tral stock somewhat like the mod-

ern tree quails.

The vocal requirements for all

quail species are similar, reflecting

basic similarities in their breeding

biologv. Effective communication

between the adults and young is

needed to provide maximum effi-

ciency for protecting and rearing

the brood. Calls that facilitate the

maintenance and regrouping of

pairs, families, or coveys are also

needed, since the birds depend on

social banding as a defense against

predators. The effectiveness of

alarm, or warning, signals in reduc-

ing individual mortality has no

doubt been an important factor in

: the evolution of covev-forming be-

havior. Calls that achieve a means

of individual recognition between

members of a pair also facilitate

The male GambeVs quail

(on perch) can differentiate

the call of his mate from

that of other females.

monogamous pair bonds. Finally,

calls serving to announce the loca-

tion of unmated but sexually active

males are also required.

A species with a minimum vocal

repertoire is the scaled quail (Cal-

lipepla squamata). This desert and

grassland bird extends from Texas

and New Mexico southward
through the arid Mexican uplands

to the Valley of Mexico. It has a

bushy, whitish crest, larger and

paler in males than in females,

which is the basis for its vernacular

name "cottontop quail." In the

winter, the bird lives in coveys of

from 15 to 150 birds and ranges

over areas of from 50 to about 350
acres.

The scaled quail's repertoire con-

sists of an unmated male announce-

ment call, "whock"; a separation

call, "pey-cos," used by individuals

of both sexes when isolated from

their mates or covevs; an aggressive

"head-throw" call, which is primar-

ily uttered by a male when another

male approaches his mate too

closely; a general alarm note,

"chip"; an avian predator alarm

call, "oom-oom-oom"; and a dis-

tress call, "ciew." There are prob-

ably other calls present such as soft

contact notes and specialized paren-

tal calls.

This adult repertoire develops

during the individual's growth.

Newly hatched quails typically pro-

duce "peeping" notes when they

are separated from their parents;

this vocalization gradually changes

to the adult separation call. Chicks

also have loud distress calls, which

increase in volume and frequency

range as the birds mature. Their

softer contact notes probably keep

the brood and parents in proximity

to each other and persist in adults

as calls having comparable func-

tions. The alarm calls gradually ap-

pear at various ages after hatching;

and the exact time of their initial

appearance is probably dependent

on specific evoking stimuli.

The bobwhite (Colinus virginia-

nus) is a quail associated with for-

est edge and brush habitats. The

male bobwhite lacks a crest, and in

contrast to the scaled quail, the

sexes are markedly different in plu-

mage, their winter coveys average

about ten to fifteen birds, and then-

home ranges are about ten to fifty

acres. The smaller home range of

bobwhites is a probable reflection of

the greater availability of food,
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Distribution of the

Scaled Quail

The scaled quail's range

centers on the Chihuahuan

desert, stretching up into

the Southwest. It

thrives best where there is

a combination of annual

weeds, shrubby ground cover,

and available surface water.

while in the colder parts of their

range the smaller covey size reflects

the optimum number of birds re-

quired to form an efficient heat-con-

serving ring of birds during noctur-

nal roosting.

The bobwhite also has a greater

diversity of vocalizations than the

scaled quail. In addition to the calls

typical of the scaled quail, the bob-

white has at least two contact calls,

a food-finding call (typically used

by females to call the young to a

food source), and a female copula-

tion call. Also, two distinctly differ-

ent calls are associated with male-

to-male aggression and indicate dif-

fering degrees of social dominance.

The bobwhite's separation notes

also exhibit greater variation than

the scaled quail's, including an in-

creasingly louder series of "hoy,"

"hoy-poo," "koi-lee," and "hoyee"

sounds that serve not only to re-

unite separated pairs but probably

also to space coveys, attract males

to unmated females, and repel in-

truders. Studies by ethologist Allen

Stokes indicate that several addi-

tional calls are produced by adults

brooding young, including two dif-

ferent alarm notes, a "broody" call,

and a "take-cover" call. This sur-

prisingly rich vocal repertoire

—
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twenty-four different calls—is great-

er than that reported for nearly all

bird species.

The acoustic differences between

the scaled quail and the bobwhite

are worthy of note. The basic adult

sepcU-ation notes of the two species

("pey-cos" and "hoy-poo") are

somewhat comparable in their ca-

dence, frequency, and harmonic

characteristics, but sufficient differ-

ences are present to provide for spe-

cies-specificity. Furthermore, the

unmated male calls ("whock" and

"bob-white") differ in number of

syllables and frequency; and
whereas the bobwhite utters a

nearly pure whistle, harmonic over-

tones in the scaled quail's whock
call produce a nasal sound.

Similar comparisons may be

made with other quail species. Calls

of unmated males typically exhibit

marked species-specificity but show

little variation among individuals,

while separation calls generally ex-

hibit sufficient individual diversity

and harmonic complexity to facili-

tate individual recognition by

mates. Distress and alarm calls are

often nearly identical even among
rather distantly related species. Al-

though the typical quail distress call

is loud and piercing, with a broad

frequency range and resultant ease

of localization, the alarm call is a

series of soft "pit" or "ick" notes

that carry only a short distance and

are of brief duration. Distress calls

tend to attract other quails and may
result in attempted assistance

(males may threaten or peck at a

predator attacking another quail);

alaim calls cause general retreat

and stimulate others to utter the

same notes.

If the bobwhite evolved a more

diversified and complex vocal reper-

toire in conjunction with its close

ecological ties to heavy brush and

forest-edge habitat—and its associ-

ated, reduced usefulness for visual

signals— it stands to reason that for-

est-dwelling quails should have the

most complex vocal signals of all

the New World quails. Current evi-

dence tends to favor this view.

Compared with open-country spe-

cies, forest-adapted quails are gen-

erally large and rather inconspic-

uously patterned, with heavy bills

and stout feet. They consume in-

sects, berries, seeds, and other ma-

terials uncovered by scratching in

the forest litter or under the soil

surface. They move about in small

groups (probably made up of indi-

vidual families), lack elaborate



Distribution of the

Bobwhite

(Colinus virginianus)

crests or strong sexual differences in

appearance, and are far more often

heai'd than seen by humans.

Some of the eai-hest observations

on the vocal behavior of these for-

est-dwelling quail species were

made by mammalogist H. E. An-

thonv on the appropriately named
singing quail (Dactylortyx thora-

cicus). Observing two adult birds

kept in separate cages on, different

sides of a house, he learned that the

birds would not sing when they

were in view of each other, but did

sing each morning if they coiild not

see one another. One bird would ut-

ter a series of invitational notes,

which was immediately followed by

a much more complex melodious se-

ries of notes by the other. The

duetting continued for some time,

with the birds finally stopping in

unison.

Until recently, there was no sug-

gestion that the tree quails, ana-

tomically the most generalized of

the Uving species of quails, pro-

duced comparablv complex duets,

although it was known that these

species commonly uttered dawn
and dusk choruses. Previous ob-

servers universally have attributed

such choruses only to males, a view

that has seemed improbable to some

on the basis of the known duetting

by related species. Thus, while

doing field work in eastern Mexico,

I was particularly pleased to locate

and place in cages five bearded tree

quails (Dendrortyx barbatus): two

pairs and an extra female. After ad-

justing for a time to their new sur-

roundings, the birds began to per-

form their dawn choruses. The

entire group typically sang in uni-

son for fifteen to twenty minutes at

about sunrise. Presumably these,

dawn and dusk singing periods

serve to announce the locations of

pairs or families to other quails in

the area and directly or indirectly

may facihtate optimum population

distribution. When together, mem-
bers of the group almost constantly

chattered in low, gutteral sounds,

interspersed with a variety of soft

whistles, rattles, and other vocal

signals, which cU^e undoubtedly of

great importance in maintaining

contact with mates or family mem-
bers in densely vegetated habitats.

These examples of the vocaliza-

tions of representative quail types

suggest that the forest-dwelling

quails are more complex in this re-

spect than are their open-country

relatives. Since zoogeographic and

morphological evidence favors the

With the largest range of

all quail species, the

bobwhite can be

found from southern Maine

through the Midwest to the

Mexico-Guatemala border.

Bobwhites prefer woody or

brushy river valleys.

view that the open-country species

were derived from forest-dwelling

forms rather than vice versa, it

seems that the evolutionary pattern

in the quail group has been toward

decreased complexity and diversity

of vocalizations as increasingly arid

and more open habitats have been

colonized. Acoustical signals used

for grouping birds at dawn and

dusk have been lost, and the com-

plex duetting behavior has been re-

placed by more generalized separa-

tion calls. In the case of males, the

separation calls have also been vari-

ously modified to serve as species-

specific signals for announcing the

Ideations of unmated birds. While

tittering such calls, these males of-

ten stand in relatively exposed van-

tage points, maximally exhibiting

their distinctive plumages.

The over-all size and complexity

of a bird's vocal repertoire, or lan-

guage, is a compound result of its

ecological needs for effective vocal

signals, its anatomical limitations,

and its innate or acquired potential

for the use of vocal signal systems.

By deciphering the calls of quails,

we are coming to learn more about

the actual patterns of evolutionary

divergence and specialization that

these birds have followed.
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The 1974

Natural History Magazine
Color Photography Competition

If Henry David Thoreau had
walked through the natural world of

this century, rather than the last, he

probably would have been a great

nature photographer. He had all the

right traits: patience, curiosity, powers

of observation, sensitivity to the

interrelationships of man and nature,

and a natural sense of beauty, order,

and timing.

Thoreau also had the luck of the

good player. He was once walking

with a visitor who asked him how he

ever managed to find Indian artifacts.

Why, they are everywhere, Thoreau

replied . . . and he stooped down
and picked up an arrowhead lying

beside the path.

The 1974 Natural History Magazine
Color Photography Competition is for

today's Thoreaus, those good players

who can find form, beauty, and art in

the natural world—and who have

photographic talent. With luck, one of

those players will be walking along a

path at the very instant that a great

picture is unfolding. The photograph

that emerges from that serendipitous

moment will bring fame and fortune

to its taker and pleasure to all

readers of Natural History.

The Competition: We've tried to

keep the categories wide. 1. The
Natural World. 2. Man and His

Environment. 3. A Chronological

Sequence, which may be any series of

up to five photographs of an event in

nature.

The Rules: We've tried to keep

them simple. 1. The competition is

open to everyone except, of course,

employees of The American Museum
of Natural History. 2. Competitors

may submit up to five, previously

unpublished color transparencies in

each category. 3. The mount of each

color transparency must contain the

name and address of the

photographer, because keeping track

of the thousands of entries is one big

job. 4. For each entry we would like

to know the make and model of

camera, the film rating and the

exposure time (if you remember it),

and where the picture was taken.

5. Include a self-addressed, stamped

envelope, since we will want to return

the transparencies to you.

The Closing Date: We've tried to

keep it short. All entries should be

postmarked no later than April 15,

1974—just like your income tax.

The Reward: We've tried to keep it

great. Grand Prize is a round trip for

two to East Africa. First Prize in each

of the categories is $250. Ten
Honorable Mentions will receive $100
each.

More Rewards: All winning entries

will be published in a special, color-

crammed issue of Natural History and
will be exhibited at The American
Museum of Natural History.

Some Hitches: The decision of the

judges will be final. Natural History

acquires the right to publish and

exhibit the winning pictures. And
Natural History assumes no

responsibilil\ for transparencies.

An important point: Pack your

beautiful transparencies carefully and
mail them to:

Photography Competition

Natural History Magazine
7 West 77th Street

New York, New York 10024

And a final thought. Good Luck.

40



A
Global
Imperative
for the

Environment
International cooperation is needed more than ever as we approach the

outer limits of world resources and the carrying capacity of the biosphere

by Maurice F. Strong

Drawings by Edward Koren
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For perhaps the past two centuries, the Western

world has been bewitched by the wonders of

science and technology. Lately it is the

"knowledge explosion" that has mesmerized us.

We find it intriguing that more scientists are alive

today than have lived throughout history; that the

sum total of human knowledge doubles every ten

years; that inventions are made so rapidly that

some industries are forced to adopt entirely new
technologies every three or four years.

For at least the past few decades almost all the

nations of planet Earth have been preoccupied

with economic growth. Science and technology,

spreading rapidly around the world, seemed to

offer the key to ever expanding material well-

being. At the same time, nature seemed to offer

unlimited abundance. Man had merely to fashion

the appropriate tools to exploit, process, and

distribute his inherited riches for the comfort of

all. In the process of pursuing the goal of growth,

a few nations have gained material wealth beyond

the dreams of prior kings and emperors. Even in

the poorer parts of the world—home to some two-

thirds of the human race—economic progress has,

in recent decades, gone forward at an
unprecedented pace.

This preoccupation with material growth,

however one judges it on moral grounds, has not

lacked for social and even ethical benefits. It was

only in this century, let it be noted, that

governments generally began to accept

responsibility for the health, welfare, and
economic security of those they governed. But our

overriding concern for growth has brought a

concomitant preoccupation with the quantitative

aspects of our lives. We are obsessed with the

notion that more is better. We also tend to focus

on day-to-day affairs as though our vision could

barely encompass tomorrow, let alone span the

next generation.

Material progress has created a bewildering

pattern of paradoxes of which we are only now
becoming aware. Technologies once thought of as

liberating are now seen as potentially enslaving.

Witness the automobile. It provided mobility for

millions throughout the world, but it also led to

the decay of the iimer cities. It determined their

patterns of growth, even threatening some with

complete standstill. And automobile congestion

has afflicted urban inhabitants with foul air and

debihtating noise levels.

Paradoxes are even more apparent in the poor

parts of the world. Those areas now have more

individuals with reasonably acceptable per capita

incomes and more below the poverty level; more
who can read and write and more illiterates; more
with healthy diets and more who are

undernourished; more children going to school

and more denied an education. The point is that

many of these nations are on a treadmill that

forces them to run faster and faster if they are

even to stand still. Modern medical science has

brought dramatic declines in infant mortality and
death rates in general, while birthrates have

remained at high levels.

In the more affluent parts of the world,

continuous economic growth has brought

immense improvements in health, diet, and
education for large numbers. Many can live

without ever knowing poverty. High rates of

personal income and consumption have brought

comfort, mobility, leisure, entertainment, and

longevity to broad segments of the population.

But to many, especially the middle-class young,

material well-being has brought disenchantment

and alienation. High consumption depletes

natural resources, pollutes the air and water with

waste materials, and generally degrades the

enviroimient. A degraded environment, in turn,

diminishes the quality of life.

The relentless application of purely economic

criteria to the process of decision making has

grossly distorted the allocation of resources,

favoring the areas of highest economic return

rather than those of social priority. Thus, in the

use ofurban land there is a bias in favor of high-

density development and the provision of

commercial services, while social services and
recreational spaces are severely limited. This

single-mindedness has tended to dehumanize life

in our cities; as a consequence, there is a loss of

individual and community identity and an
increase in alienation and violence.

As we approach the final quarter of the

twentieth century, new questions arise: How much
is enough? How much production, energy,

consumption, population is enough? Once basic

needs have been met, is more really better? Is the

maximum level of any human activity the

optimum level?

One might presume that each country should

answer these questions for itself. Those nations in

which the continued rapid growth of population

interferes with the attainment of such social goals

as health, education, and employment might

decide to reduce their national birthrates. Those in

43



which the continued rapid expansion of

consumption puts excessive pressures on the

environment might consider employing restraints.

Unhappily, the situation is not that simple. The
environment issue has made it clear that cause

and effect relationships are global in scale; even
restricted local actions can aifect and, in turn, be
affected by other moves that are widely separated
from them in space and time. Continued population
growth in some parts of the world and a

simultaneous rise in per capita consumption in

others reinforce each other at the global level in

ways that are producing qualitatively new kinds of

problems. These can be dealt with successfully

only through new forms of international

cooperation and action.

It has been recognized for some time that the

continued growth of production and consumption
in the industrial world is also of benefit to the

developing countries. Such growth expands
markets and stimulates trade. It enlarges the total

world supply of available goods and services, even
though it cannot guarantee their equitable

distribution. These concepts remain generally true

only so long as there are no absolute restraints on
further expansion. But restraints there must be.

Some are placed on us by the very nature of our
planet and the Umits of its available resources.

Others result from our interdependence with, and
exploitation of, natural ecosystems.

wT Teae are just begiiming to perceive the

Umits of our abiUty to continue endlessly

expanding the sum of goods and services for

potential distribution to the entire human race. It

is possible that we are entering a period of

fundamentally different relationships—one in

which rising levels of certain types of production

and consumption in the affluent societies, rather

than benefiting the poorer societies, will be
achieved only at their expense. Outer limits of

available resources are already being confronted.

The potentially total arable land in the world is

estimated at 7.86 billion acres. Only 44 percent, or

some 3.43 bilUon acres, is presently under
cultivation; the remaining 56 percent represents

areas of degraded soil and virgin land. But these

statistics are deceptive. In a number of important

areas practically all accessible arable land is

already being cultivated. In other areas with a

potential for expansion, development is severely

constrained by high costs, inadequate or overly

expensive technologies, and an unfavorable

climate.

Until the middle of this century, world

agricultural development was associated with the

expansion of cultivated land; since then it has

been dependent largely on the intensified

exploitation of existing cultivated areas. But the

technologies of the Green Revolution, such as

extensive use of agrochemicals and increased

dependence on improved breeds, that made this

exploitation possible have given rise to adverse

side effects. These include soil pollution and the

disruption of soil-seated biological processes. They
cannot fail to point up possible constraints for the

future. At the same time, milUons of acres ofonce
productive soil are turned into desert each year,

their fragile ecosystems destroyed by increased

human pressure and ecologically unsound
development practices. Man may have already

transformed as much as 10 percent of all ice-free

lands into desert and reduced global vegetation by
one-third.

In many areas we may be even closer to the

outer limits of available freshwater suppUes than

of arable land. Fossil underground waters are

nonrenewable resources. Their depletion is

apparent in many parts of the world. In other

regions renewable supphes are being drawn upon
more rapidly than they can be replenished by the

natural system. Those of the world's river systems

that are suitable for irrigation are currently being

used for this purpose, often without regard for a

dropping water level. DesaUnization of seawater

to make up the deficit remains uneconomic in

most places and energy-intensive everywhere.

Almost every country in the world has some kind

of freshwater supply problem. There is,

accordingly, a universal need for inexpensive and
simple water purification and processing

technologies.

On the energy front, an inventory of existing

and potential resources is clouded over by
ignorance and technical disagreement. We know
that we will remain overwhelmingly dependent on
fossil fuels until at least the end of the century. By
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that time the world's oil and natural gas reserves

may be close to exhaustion and will almost

certainly be inadequate to maintain our present

dependence on them as an energy source.

Nuclear power is the principal alternative

currently available; its use will probably spread

rapidly. At present, approximately 4 percent of

the energy required by the United States is

supphed by nuclear power. This figure is expected

to increase to perhaps 60 percent by the year 2000,

when as many as 1,000 nuclear plants may be in

operation. One drawback, however, is that current

solutions to the problem of disposing of

radioactive wastes, which can carry a half-Ufe of

centuries, have not yet been adequately tested

under operating conditions. Other possible

sources of power—such as solar energy;

geothermal, tidal, and wind energy; or the

combustion of garbage—exist. But in our present

state of knowledge, all of them raise as yet
umesolved questions, touching on scientific,

technological, economic, safety, and
environmental problems.

Constraints on energy use, which creep closer

every day, may be due to any of several causes.

They may result from conflicts over access to the

unevenly distributed world reserves of fossil fuels.

They may be imposed by reaching the outer limits

of those resources. They may be applied because

heat produced in the process of energy conversion

has a negative impact on global climatic

systems. They might arise from concern over

excessive environmental degradation.

Whatever the combination of means used to

increase available energy supplies, it will

inevitably be accompanied by significantly higher

energy costs. These, in turn, will also act as a

constraint, providing incentives for a less wasteful

use of energy. Prices have already risen

dramatically and shortages have already appeared
in the most affluent societies. The days of treating

energy as a virtually "free" commodity are

vanishing. We must, accordingly, develop both

industrial technologies and personal life-styles

that are less energy-intensive.

The capacity of the world to expand indefinitely

its supplies of food has been a point of hard

debate for more than a century. For the

foreseeable future the potential for food

production will continue to be closely linked to

supplies of soil, water, and energy, all of which
involve the difficulties already touched on. Food
production depends on cUmate and the capacity

of natural atmospheric and hydrologic systems to
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bear the impact of man's polluting activities. It is

also closely linked to population growth. Thus,

simply to feed—at existing, inadequate levels of

nutrition—a world population that will have

doubled by the end of the century, it will be

necessary to more than double the present total

world food production, a difficult task indeed.

Since much of the potential for increased

production exists in areas such as North America

and Australia, rather than in areas of high

population density and growth, it will be even

more difficult to insure that those who need the

food will have access to it. Without a mammoth
and rapid mobilization of resources, successful

efforts to stabilize population growth, and the

redirection of priorities by the nations of the world

on a scale not yet in evidence, we will not succeed

in increasing food production to meet even the

minimum needs of a doubled population. There is

a real prospect that well before the end of the

century, possibly in the very near future, millions

of people will face starvation.

Another kind of restraint looming over us is a

set of outer limits on the capacity of the earth's

natural systems to withstand the impacts of

certain human activities without unacceptable

damage to the biosphere or to man himself. We
are oiily now beginning to look seriously at some
of these questions and there is still a dangerous

level of ignorance about them. We know that

some human activities have reached scales that

are having deleterious effects on ecological

systems. We are begirming to learn that some
types of environmental effects can be irreparable

and irreversible, and that in some systems, such as

the climate, there are thresholds at which

incremental impacts may "trigger" highly

disproportionate damage.

The climate is an extremely complex, nonlinear

system of interacting components—air, water, ice,

land, solar energy, and life. The interaction of

geophysical chmatic processes and life could

impose outer limits on human activities with

major social and economic impacts over large

regions. Learning to predict these outer Hmits,

rather than merely understanding them
empirically, will require sound theories of climate

and its variations over periods of time.

Chmate is constantly varying on many time

scales, and it may be difficult or impossible to

distinguish natural from human-induced
fluctuations. The profound importance of these

fluctuations for many natural processes and for

such activities as food production has recently

focused attention on mechanisms of climatic

change and on the possible climatic impHcations

of human activities. The release of heat or

combustion products, the alteration of river flows

and water evaporation patterns, and the

modification of ground cover and surface optical

properties can affect climate. Reports given at the

1972 United Nations Conference on the Human
Environment and research done since then

support the conclusion that climate can undergo

rapid transitions, even on a worldwide scale, and
that such transitions can be triggered by relatively

small perturbations of such sensitive components

as the arctic ice pack. Changes may either offset or

reinforce each other. Some can produce global

instability; others, regional instabiUty. The short-

term variations, which are chiefly regional, pose

immediate threats to world food production.

s ome scientists beheve that we may have

already entered the beginning stages of a major

shift in the dynamics of the earth's climatic

system. They point to aberrations in the average

rainfall of certain regions, often lasting for several

successive years. In northeast Brazil, for instance,

average rainfall throughout the 1950s was only

about half the normal precipitation. And the sub-

Saharan zone of Africa is currently suffering a

tragic five-year drought. At the other extreme, the

rainy season of 1961 to 1962 in Kenya brought

400 percent more rainfall than normal, and in

Tanzania and Uganda the increase was more than

200 percent. During September and October of

1969 the rainfall in northern Tunisia was more
than 700 percent of normal, causing floods

unprecedented since Roman times.

It is clear that a sound theory of climate and a

better understanding of the behavior of the air-

ice-water-land geophysical system are major

needs of envirormiental science. They will require

a higher commitment of intellectual resources by

geographers, geologists, meteorologists,

oceanographers, and biologists. Also needed are

47



1
n

f^-' -?/

L.



expansion of world observational and data-

processing systems, an increased flow of capital

and manpower, and a closer meeting of the minds

between biologists and meteorologists.

Understanding and dealing with man's impact on

climate is no longer simply an issue for the distant

future. Action is needed now. We must be able to

foresee the consequences of our deeds before it is

too late to remedy them.

In another area—pollution by toxic substances—

we face a vast deficiency in existing knowledge.

Through our science and technology we have

learned to make synthetic compounds that do not

exist in nature, for example, pesticides and
herbicides. More than a thousand man-made
chemical substances are devised each year. Some
of these are highly stable and therefore persistent;

once they enter the ecological system, they remain

undegraded for a very long time. We often do not

know how these substances accumulate in the

atmosphere, in water, and in food chains, or

whether they will combine with each other to form

still other and perhaps more hazardous

substances. All we know is that we are making

some extremely toxic compounds, which should

either be banned outright or brought under strict

control. And, further, we are using many other

substances in increasing quantities without

knowing their impact on human physiology or on
supporting ecosystems.

TXh(he long-term hazards of many man-made
substances have not been adequately assessed.

Predicting their effect in time to regulate their

manufacture or use is therefore a formidable

problem requiring the involvement of substantial

resources, as well as greatly improved screening

and analytical techniques. Since the distribution

of a new compound could permanently expose the

biosphere to its effects, suspect substances must be

identified. Some presumptively dangerous

substances can be identified by structural analogy.

Others will be detected only through appUcation

of the methodology of a wide array of scientific

specialties—histology, cytology, and molecular

biology.

Even if the primary effects of individual man-
made substances become more predictable, it does

not seem likely that the effect of several

substances in random combinations—whether

synergistic or antagonistic—will become
predictable in the foreseeable future. The
difficulty of anticipating all such interactions

raises an important ethical question about trade-

offs between the risks and benefits of new
substances and where the burden of proving risk

lies. Current techniques for detecting potential

hazards of man-made substances and for tracing

or predicting their environmental pathways can be

significantly refined. Nevertheless, even our

present, limited knowledge is sufficient to compel

the study of whether to stop the production of

substances whose risks may be greater than their

potential benefits.

To facilitate such studies, the United Nations

Environment Program plans to create an

international register of toxic chemicals, Usting

their properties, levels of production, uses, effects,

and laiown or presumed environmental pathways.

These data would be continually revised in

consultation with cooperating national centers

and such international bodies as the World Health

Organization.

The oceans play a key role in the preservation

of the globe as a habitat for humans and other

creatures. It has become increasingly evident that

the global balance of carbon dioxide, water, and

water vapor—and thus the quality of climate as

well as of the very air we breathe—depends in

large part on the oceans and the life within them.

In addition, we. have become ever more
dependent on the Ufe in the sea to supply an

important share of the pj[otein we eat. Yet marine

pollution is mounting because of increasing tanker

transport of petroleum products and, most

important, because of the introduction through

the atmosphere and river runoffs of alien

substances derived from man's activities on the

land. The prospect of mineral extraction, both

liquid and sohd, on and beneath the ocean floor,

poses still another threat. All these factors have

led to concern that we may be on the way to

forcing the oceans to bear an impossible burden as

the final global reservoir of waste. This anxiety is

reinforced by persistent reports of petroleum

products and nonbiodegradable materials found

even far out at sea, fouled beaches along many
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shores, outbreaks of disease apparently connected
with eating polluted seafood, and drastic changes

in the catch of certain fish. These problems are

most acute in the case of enclosed and semi-

enclosed seas such as the Mediterranean, the

Baltic, and the Persian Gulf
The United Nations Environment Program

plans to play a role in assessing and dealing with

these concerns. Important components of the

program will be cooperation with national

governments in the monitoring of pollutants

entering the oceans through river outflows and the

establishment of a registry of clean rivers. Over a

period of time these activities, combined with the

monitoring of the atmosphere, will give us a better

chance not only to assess the state of the oceans

but also to predict whether measures designed for

improvement are likely to have the desired effect.

The environmental restraints outlined above
may in the next few decades limit the world's

production of wealth in the face of both growing
population and expanding levels of per capita

consumption. There is room, of course, for

argument as to how severe some of these restraints

may be, exactly what their effects will be, and
even whether some of them will turn out to be
long-term or only transitory phenomena. But it

must be pointed out that in the case of food and
energy—the two most critical world resources-

there has been a significant shift from a buyer's to

a seller's market, accompanied by dramatic

inflation in world prices. Sharp shifts have taken

place in world trade patterns. And increasing

competition for access to supplies has an alarming

potential for international conflict.

We may discover and bring into major use new
sources of environmentally acceptable energy

supphes that do not depend on fossil fuels—but
that will not happen within the next few decades.

We may discover major new sources of protein

foods or better ways to grow them—but these

solutions are not now in sight. We may bring

population growth under control—but probably
not before there are almost twice as many people
on earth as there are today. Meanwhile, the

headlong pace of mass migration from rural areas

to cities, the rapid growth in unemployment, and
the escalating pressures on already overstrained

resources and services, especially in the

developing world, will almost surely get worse
before they get better. We are rapidly moving into

an era in which more persons will live in the cities

than in the countryside, and this migration signals

a fateful transition to an entirely different kind of
world. By the year 2000, two-thirds of the world's

total urban population will reside in the

developing nations, where the prospects of large-

scale social breakdown and disease are real and
imminent.

A former United States secretary of state

was widely criticized for his geopolitical

"brinkmanship." Some of the current debate on
the hkelihood of environmental disaster suggests

that the whole world is playing brinkmanship with

the systems of nature in the belief that somehow,
at the last moment, we will stop at the edge of the

precipice. Even if this course were a good idea—
which it obviously isn't—we would not be able to

stop in time. There are too many facets in the

interaction between man and nature, between our

technological society and the biosphere. It is not,

however, the single climactic global disaster in

which everything, everywhere, simultaneously

falls apart that we have to fear most. What we face

in dealing with the environment is a series of

problems that will become regional crises at

different times and places ifwe do not act quickly

enough, and that could escalate iijto disasters of

sufficient magnitude to have political and moral

implications for the whole world community ifwe
do not act at all. The key question is thus, not

whether planet Earth will survive, but whether it

will remain fit for human habitation.

The human impact on the physical elements of

the biosphere stems entirely from man's economic
and. social behavior. Our increasing awareness of

physical constraints is therefore reflected first in

accelerating pressures on our political and social

systems, on the values and behavior patterns those

systems reflect, and on the institutions through

which we seek to manage our affairs.

Our institutional structures at all levels of

government are already showing signs of severe

strain. National governments seem to be

increasingly overwhelmed by the sheer magnitude
and complexity of unprecedented problems in
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decision making brought on by the cumulative

and interacting effects of population growth,

industriaUzation, urbanization, resource depletion,

environmental degradation, and unrestrained

consumerism. Qualitatively new problems of

choice seem to lead to a hardening of the arteries

in traditional decision-making procedures that

threatens to result in institutional paralysis. There

may be a blind insistence on continuing to deal

with issues rendered obsolete by the course of

events or, alternatively, panic may set in and lead

to overreaction and the initiation of crash

programs all too likely to be technically wrong or

poUtically repugnant or both.

The United States is an example of the lack of

long-range planning followed by what some might
regard as near panic. In a forty-year period the

country has moved from being the world's leading

exporter of petroleum to its leading importer, and
is beginning to reshape its attitudes and policies

only in the face of the current energy crisis. The
same response is apparent in the country's rapid

transition from a philosophy based on an
abundance of food grains, with its accompanying
emphasis on exports, to a philosophy of scarcity

and export restrictions. Both the energy crisis and

the food crisis were eminently foreseeable—

although they were clearly not foreseen by
decision-makers at the highest poUtical levels.

At the level of the world community, the

international structure is no better equipped to

deal with today's overriding issues. These are no
longer national matters of security, ideology, the

deployment of arms, or the competitive pursuit of

illusory advantages for the prestige of individual

states. The self-interests of all nations today are

inevitably interwoven in a web of

interdependencies characteristic of our present

technological civilization. This reahty requires a

cooperative approach to the management of the

interacting relationship between the development
and distribution of resources, the minimal needs

for sustaining decent standards ofhuman life, and
the protection of the environment on which that

hfe depends. These interlocking concerns must be
moved to the top of the world's agenda for

thought and action. They are ultimately

inseparable from the issues of war, peace, and
national security that have preoccupied us up to

now. The potential for conflict in such issues as

competition for resources, lopsided deployment of

technological power, pursuit by nations of
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activities environmentally harmful to others, and
unequal pressures created by population growth is

as great as the incentives they provide for

cooperative measures to deal with them.
It is still possible to avoid the worst implications

of the limits of our resources and the strain on our
environment, but we need time to gain some
measure of control over those human activities

that are at odds with a viable natural system. We
need time to adapt scientific and technological

priorities to the imperatives of contemporary Hfe;

time to reform institutional structures and Hfe-

styles. Unless there is strong, rapid, even radical

action now, we may be headed for disasters almost

too dreadful to contemplate. For ifwe fail to act

decisively, we shall surely slip into a pattern of

decisions and nondecisions, actions and
nonactions, whose outcome will determine which
individuals and which nations will survive and
which will not. If we respond only to immediate
pressures, fail to plan ahead, and compete instead

of cooperate, we will break the bonds of

interdependence and revert blindly to

nationahsm, protectionism, and parochialism. The
fabric of world community, so painfully

constructed, would begin to disintegrate into

pockets of affluence and privilege struggling to

resist the encroachment of a mounting tide of
poverty and despair. Some collapse of the social

order would probably take place well before the

world reached the theoretical physical outer hmits
of its finite natural system.

I n the face of potentially serious breakdowns
in specific geographic areas, with tragic

consequences for large numbers of people, the ad
hoc responses that have characterized our
reactions to these environmental emergencies in

the past can no longer be tolerated. In our own
self-interest we should consider the creation of

disaster-prevention programs on a global scale.

Just as schools have fire drills and ships have
lifeboat drills, spaceship Earth needs emergency
survival systems.

We must evolve a strategy for global

environmental security—a planetary policy to

avoid disaster and provide a greater sense of

direction in human aff'airs. Such a policy could be
built around six basic elements.

First, population must be stabilized. This can

probably be achieved most rapidly in the

industrialized countries, since they are already

moving in that direction. The goal will be more
difficult to achieve in the developing countries,

where population growth is greatest and the new
demands it creates on resources are most difficult

to satisfy. Some of these countries are already

facing the prospect of population limitation

through the procrustean means of famine and
disease; such forbidding prospects will

undoubtedly accelerate if efforts to limit

population in more humane ways prove too little

or too late. Population control can only be brought
about by making improved techniques of family

planning universally available and by providing

incentives for the reduction of family size largely

through a rise in the standard of living.

In an era when national borders are closed to

large-scale immigration, the population growth of

each country is first and foremost a matter of its

own concern. Thus, the first task of the

international community should be to help all

nations evaluate the trade-offs that only they can

make between population growth and
distribution, available resources, and desired

standards of living. The population levels of

individual nations become a world concern only

when they begin to impinge on the resources and
rights of other states. This is already happening in

some instances and is clearly going to take place

in others. To say that population is primarily a

national responsibility does not relieve us of the

need to see it also as a global concern.

Second, there must be a worldwide program to

conserve scarce resources. The ethic of limitless

abundance must give way to the ethics of scarcity

and conservation. A rise in the cost of natural

resources will provide incentives for the

development of more efficient methods of using

and reusing materials. Greater emphasis must be

placed on the development of technologies and

patterns of consumption that are less energy-

intensive than those presently in use, on closed-

system production methods, and on techniques for

recycling. Higher resource costs may also result in

differential price structures with lower prices for

raw materials used to sustain life and higher
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prices on those employed for less essential

purposes. Reserve stocks of vital resources should

be maintained in quantities sufficient to meet

foreseeable emergencies. This should be done

under international control—as the United Nations

Food and Agriculture Organization is currently

proposing in respect to stocks of food.

Third, new models for economic and social

progress should be elaborated and adopted. In the

industrial world, this would involve life-styles

oriented to nomnaterial satisfactions and changes

in patterns of consumption from quantity to

quality. It would require new criteria for decision

making that would assign appropriate values to

social foctors, to amenities, and to the preservation

of such public resources as water and air. In the

developing world new directions for growth

should be designed to avoid the errors and

excesses made by already industrialized countries.

Progress should focus on labor-intensive activities

and the sound ecological development of

indigenous resources, with particular emphasis

given to rural areas. The need to avoid

overburdening the environment in any particular

region would motivate a wider distribution of

industrial capacity, both within nations and

internationally, than has been past practice.

Environmental considerations also provide new
reasons to seek less wasteful uses for natural

products and a more equitable, international

division of labor. These precepts, together with the

growing demand for natural resources, could

produce a significant shift of comparative

economic advantage toward the developing

countries. That should be encouraged despite the

transitional problems such a readjustment would
create in more industrialized parts of the world.

Fourth, there must be a much larger flow of

resources between rich and poor countries, with

heavy emphasis on providing basic social services

to the poorest sectors. This policy should be seen,

not as charity, but as a prerequisite for the basic

economic and social security that is essential to

the health and stability of a functioning world

community. Programs of direct foreign aid

between individual nations must give way to more
objective and automatic means of transferring

resources. For example, a disproportionate share
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of the Special Drawing Rights created by the

International Monetary Fund might be made
available to developing countries. They might also

be assisted by a toll on the use of the oceans and
the atmosphere for transport and waste disposal.

In effect, we must extend into international life

the same principles of distributive justice and
minimum opportunities for all that are accepted

as the basis for relations between rich and poor in

our national societies.

FX ifthifth, science and technology must be
mobihzed on a worldwide scale to reduce our
ignorance about environment, resources, and
population, and to help devise new ways of

improving the human condition. This effort will

involve a large-scale redirection of research and
development expenditures and the reorientation

of the priorities of science and technology. It will

involve reshaping the policies of industrial

corporations, the leading practitioners of the

world's technology, to assure that they are

compatible with the social goals of society.

A more eflFective relationship must also be
developed between scientists and technologists on
one hand and poUtical decision-makers on the

other. Specifically, the scientific community must
provide the politicians with environmental advice

on risks and opportunities before they make
decisions that will shape our future. The Earth

Watch monitoring system now being set up as

part of the United Nations Environment Program
is designed to help meet this need. When fully

functioning, it will provide an objective

assessment of the condition of the environment
and give early warning of impending risks.

Sixth, the resources of the oceans beyond
national jurisdictions must be put under
international control to assure that the principal

beneficiaries of their exploitation are those living

in the developing world. This great new source of
wealth must not become the object of fierce

competition among the wealthy countries having
the technology to exploit it, or the basis of a new

imperialism in which the wealthy gain a
disproportionate share of the benefits at the

expense of the poor. Even before exploitation

begins, all nations should agree that the a priori

consideration must be the preservation of the

marine environment and its vital, life-sustaining

processes. Many of these issues will be discussed
at the forthcoming United Nations Conference on
the Law of the Sea.

Seventy percent of the earth's surface is ocean
beyond national jurisdictions. Bringing this vast

expanse under the rule of law is one of the

greatest challenges facing this generation. The
way we meet that challenge will largely determine
the future of rich-poor relations on this planet.

It is evident that the measures suggested here
require new dimensions of international

cooperation and an expanding role for the

organizations through which this cooperation

must be carried out. Much of the program could,

of course, be accomplished through bilateral and
regional arrangements but even these must, to an
increasing extent, take place within a larger global

framework. Such a "new intemationahsm" is not
a Utopian dream but an objective necessity—and
one that is well within our reach. But to achieve it,

the conamunity of nations, particularly the

countries of the industrialized world, will have to

exercise a much greater degree of enlightened

political wisdom than they have yet evidenced.

In the final analysis, nations will have to

recognize that there can be no basic or enduring
conflict between their national interests and the

interests of the whole human community. The
same compelling pressures of broader self-interest

that induced man to form ever larger social and
political units—first the family, then the tribe, the

village, the town, the city, the city-state, and
finally the nation-state—must inevitably impel
mankind toward a planetary society. Loyalty to

this planetary society will modify but need not
negate an individual's loyalty to his nation, any
more than loyalty to the nation negates loyalty to

the family, the tribe, or the city.

The environment issue has helped make us

aware that we do indeed have only "One Earth"
and that all humans share both its dangers and its

possibihties. Perhaps this awareness wiU help give

birth to a new sense of loyalty to the planetary

society. If so, environmental awareness may be the

key to a new internationalism that will enable the

whole human community to realize the promise
ofi"ered by technological society.
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Until recently the sultanate of

Oman was the most se-

cluded and least known country in

the Arabian Peninsula. Now. with

the discovery of oil within its bor-

ders and with world attention fo-

cused on the Middle East. Oman is

emerging from its isolation. The
same, however, is not as true for the

Ibadites, an Islamic sect whose

members make up a large part of

Oman's population and shape much
of its religious and social life.

Throughout the Islamic world,

which stretches over broad areas of

Asia, Africa, and Europe, the

Ibadites are regarded as an indrawn

and mysterious people.

The smallest of the three Islamic

sects, the Ibadites number no more

than half a million followers, while

the other two sects—the Sunnites

and the Shiites—together number
perhaps half a billion. The antece-

dents of Ibadism go back to the first

century of Islam (the seventh cen-

tury A.D.), when a band of ex-

tremely strict Muslims accused Ali,

the head of the Islamic community,

of deviating from the fundamental

principles of the new faith. Even

though he was the son-in-law of the

Prophet Muhammad, they left his

camp, earning themselves the desig-

nation of Kharijites ("outgoers" or

"seceders').

This secession took place in Iraq,

Ali having moved the capital of Is-

lam there from Medina. The parti-

sans of Ali, the future Shiites, then

lost out in a conflict with other ri-

vals, the future Sunnites, who
founded the first Islamic dynasty,

with Damascus as capital. The dis-

sident Kharijites energetically re-

sisted Sunnite rule, particularly in

the Arabian Peninsula. In time,

however, they split into divergent

branches, of which only the Iba-

dites have survived. The name Iba-

dite is taken from Abdallah ibn

Ibad, an Arab theologian who is re-

garded as the founder of the

branch.

A basic cleavage between the

three sects is the question of who
should head the Islamic community
as successor to the Prophet. The
Shiites require that the head, whom
they term imam, be a direct descen-

dant of the Prophet through his

daughter Fatima and her husband.

Ali. The Sunnites, allowing greater

latitude, stipulate that the head,

whom they term caliph, must be a

member of the Prophet's tribe, the

Quraish (Koreish). The Ibadites,

however, maintain that any Muslim,

provided he meets the prescribed

standards of character, piety, and

leadership, can be chosen as

imam—"even an Abyssinian slave

whose nose has been cut off' (none,

however, has yet been elected by

them).

Uhile the Sunnites and the

Shiites have leaned toward dynastic

succession, the Ibadites adhere to

the original Islamic principle of

election. Choosing a new imam is

the prerogative of "the people who
bind and loose," the influential

members of the community whose

choice the common people should

ratify by acclamation. Ibadite doc-

trine also holds that if there is no

qualified candidate, an interregnum

in the imamate is acceptable.

To escape the long arm of the

Sunnite caliph, many of the early

Ibadites migrated from Iraq and set-

tled in Oman on the eastern edge of

the Arabian Peninsula. From there

missionaries and merchants carried

Ibadism down to the coast of East

Africa and the offshore islands, es-

pecially Zanzibar. Other Ibadites

moved westward and created iso-

lated centers in North Africa, where

their antiauthoritarianism appealed

to Berbers restless under the rule of

Arab conquerors. Small Ibadite

groups, following their traditional

beliefs, still live in the mountains of

Libya, on the island of Jarbah off

the Tunisian coast (sometimes iden-

tified with Ulysses' Land of the

Lotus Eaters), and in oases along

the northern fringe of the Algerian

Sahara. Scattered as these eastern

and western Ibadite settlements are,

they have maintained contact with

each other over the centuries.

Oman is the lai-gest and most sig-

nificant Ibadite refuge and strong-

hold. There a rugged mountain

range, traversed by only a few diffi-

cult passes, seals the interior from

the coast. Some Ibadites live on the

seaward side of the range, but the

main body of believers is found in

inner Oman, where water brought

down from the mountains by under-

ground, Persian-type aqueducts irri-

gates fertile plantations of dates and

other crops. Here the Ibadites have

pursued their way of life with little

or no contamination bv detested

alien influences.

The supreme goal of Ibadism is

the establishment and maintenance

of an Islamic society modeled after

the original Islamic community of

the Prophet Muhammad. Accord-

ingly, such a community should be

ruled by the prescriptions of the

Koran, the divine revelations trans-

mitted through the Prophet, and

guided by the examples provided by

the Prophet's own words and acts.

This has not always been easy to

achieve. For centuries before Islam.

Arab tribes were embroiled in bitter

rivalries, such as the one between

the southern and the northern

Arabs. Islam's revolutionary doc-

trine that piety, not birth or an-

cestry, is the touchstone of nobility

in the sight of Allah only partially

undermined the tribesmen's pride

in their lineage. Ibadite Islam has

had to contend with this same pow-

erful force of tribalism in Oman,
where southerners and northerners

have frequently been at odds.

Every Ibadite imamate in Oman
has also had to contain another age-

old and deep-rooted rivalrv dividing

the Arabs, that between the nomads
and the settled people. The lai-ger

nomadic tribes range in the inte-

rior, where their members often

penetrate into the sandy wastes of

the Empty Quarter, the great south-

ern desert of Arabia. When peace

prevailed, the nomads would trade

in the town markets, but time and

again the calm was shattered by no-

mad raids on the town dwellers.

The first Ibadite imam in Oman
was elected in the eighth century

A.D. Many imams succeeded him,

although there were interludes

when the community existed with-

out a head. In the second half of the

eighteenth century the imamate was

bestowed on the ancestor of the

present ruling family of Oman, the

house of Said. The grandson of this

imam, apparently lured bv the com-

mercial wealth of the seaports, took

the drastic step of transferring his

capital to the coastal town of Mus-

cat, where the consequent exposure

of the rulers of the house of Said to

heretical ideas and practices es-
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tranged them from the striet Iba-

dites of the interior. Ahhough the

members of the house remained

Ibadites, thev could no longer win

election to the iniamate. their rule

lacked religious justification, and

thev gradually assumed the secular

title of sultan, the Arabic word for

power.

In Muscat the new sultans devel-

oped a close relationship with the

British, who, in line with their pol-

icv of protecting the main routes to

their empire in India, were consoli-

dating a position of dominance in

the Persian Gulf and along its ap-

proaches. In the first half of the

nineteenth century, the reigning

sultan, w'hose gaze turned toward

the sea rather than to inland Oman,
lifted Muscat to its apogee as a

maritime power. Holding Zanzibar

and a number of ports on the East

African coast, he guarded his pos-

sessions with what was then the

largest fleet in the Indian Ocean. In

1833 he concluded a treaty of am-

ity and commerce with the United

States, the earliest American treaty

in that part of the world.

But the sultan's best friend was

Britain. A captain of the Royal

Navv quoted the sultan as saying

that he looked upon the English as

brothers, and would willingly give

them his countrv. He did not go

that far, but among his gifts were a

seventv-four-gun ship and the Kuria

Muria Islands off the southern coast

of Arabia, then sought for their rich

guano deposits. On his death in

1856, two of his sons quarreled

over the territories he had left be-

hind, whereupon the British Vice-

roy of India split Muscat and Zanzi-

bar into separate states.

Only once during the nineteenth

century did the Ibadites of Oman
succeed in agreeing on a suitable

candidate for the imamate. The
British, continuing their collabora-

tion with the sultan of Muscat,

refused to recognize the choice of

the Ibadites, and after only a short

reign the imam died in battle

against the sultans forces.

In the early years of the twen-

tieth century the strict Ibadites of

the interior grew increasingly dis-

enchanted with the secular govern-

ment of the sultanate based on the

coast. The celebrated British ex-

plorer and Arabist Gertrude Bell

wrote that the sultans had become

"exposed to foreign influences,

which alienated from them the sym-

pathies of the tribes in the interior.

To these foreign influences, to the

reliance of the sultans of Muscat on

foreign naval and military power,

and to their enforced submission to

foreign requirements in the matter

of the traffic in slaves and in arms,

the modern unrest is due."

Although slavery is now out-

lawed throughout the Islamic

world, half a century ago many con-

servative Muslims opposed its aboli-

tion on the grounds that it was an

institution sanctioned by the Koran.

The Ibadites of Oman resented the

way in which the sultan cooperated

with the British in efforts to sup-

press the slave trade. The same was

true with respect to the British cam-

paign to put an end to clandestine

gunrunning, which meant cutting

off the Ibadites of the interior from

the main supply of weapons they

might use against the sultan.

Ibadite discontent came to a

head in 1913 with the election of a

new imam, the first of the twentieth

century, in direct opposition to the

sultan. Two years later the imam's

warriors fought their way into the

sultan's capital, Muscat. The British

political agent there reported that

"the rising assumed a religious

character and the imam was preach-

ing a jihad [holy war]." The imam-
ate might well have destroyed the

sultanate if the British had not

rushed Indian troops to Muscat.

The imam's forces were driven

back, and the sultanate was able to

maintain its authority over the nar-

row strips along the coasts, while in

the interior a second imam was
elected following the death of the

first.

In 1920, the two sides reached

an uneasy accommodation. Among
the provisions of their agreement

was one whereby the sultan's gov-

ernment agreed not to interfere in

the internal affairs of "the people of

Oman"; in return, the supporters of

the imam promised not to attack

the towns on the coast or to inter-

fere in the sultan's government.

The accession of Said ibn Taimur
as sultan in 1932 led to sweeping

changes in the sultanate. His prede-

cessors, although they professed

Ibadite beliefs, had allowed the

spread of practices condemned by

the adherents of the imamate. In

contrast, the new sultan was cast in

the same mold as his conservative

coreligionists of the interior. He is

reported to have wanted to win

election as imam, but the old hostil-

ity between interior and coast made
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the chances of his doing so highly

unhkelv. Nevertheless, he was de-

termined to impose a type of rule

strikingly similar to that of the imam-

ate, and he rigorously enforced his

stern decrees throughout his do-

main. Wine and other intoxicants

were not permitted (khamr, usually

translated as "wine." is forbidden

by the Koran). There was to be no

smoking ("drinking tobacco,"

which is the Arabic expression, is

abhorrent to conservative Muslims).

Singing, dancing, and frivolous mu-

sic were banned—only martial

chants were permitted. Similarly,

the cinema and other forms of rep-

resentational art, with the exception

of photographs, were prohibited.

Women were consigned to their

proper place in a man's world—out
of sight.

Sultan Said made every effort to

isolate his country and subjects in

order to protect them from the

temptations and the wickedness

that prevailed abroad. He did, how-

ever, employ a handful of British

officials in key positions in the gov-

ernment and armed forces, and he

allowed a few American mission-

aries to carry on medical work (they

had two small hospitals, while the

government did not have a single

one). A predominantly British oil

company was permitted to begin

operations, but it was yulually im-

possible for all other foreigners to

obtain entrance visas. Essential

commodities came into the country

and a modicum of exports went out,

but trade was not encouraged de-

spite the sultanate's earlier record

as a flourishing center for such ac-

tivity.

Looking upon schools as breed-

ing places for dangerous ideas. Sul-

tan Said resolutely opposed the ex-

pansion of education. By the last

year of his reign the government

provided three primary schools for

boys (none for girls) and one theo-

logical institute; in all, there were

fewer than a thousand students. The
sultan also tried to prevent young

men from going abroad to study,

and most of those who did so were

not permitted to return to their

country. The sultan did allow his

only son, Qabus, to attend Sand-

hurst in England, but upon his re-

turn, he was denied any voice in the

management of the affairs of state.

Along with isolating the country,

the sultan isolated himself. Muscat,

the old capital, was too open for his

taste, but despite his enforcement

of the stringent precepts of Ibad-

ism, he was not welcome in the in-

terior: he moved instead to the se-

cluded port of Salalah in the

southern province of Dhofar. Once
settled there, he would not even

visit Muscat. Any citizen in a dis-

tant part of the country with busi-

ness to lav before the sultan had to

make the arduous trip to Salalah. In

Muscat itself the city gates were

locked three hours after sunset, and

a cannon shot signaled the begin-

ning of the regular curfew. During

curfew no one was allowed out into

the streets without a hurricane

lamp, which few people owned.

In 1954, the second imam of this

century died, and a third was

elected in the interior. The live-and-

let-live arrangement arrived at by

the sultanate and the imamate was

breaking down. The imamate—in

principle a pure theocracy—was be-

coming increasingly political, and it

tried, fioiitlesslv, to secure member-

ship and recognition as an indepen-

dent state in the Arab League.

When these two forces, the sulta-

nate and the imamate, engaged in

armed conflict. Sultan Said turned

to his old friend Britain for help.

After initial successes against the

imamate, the sultan, for the first

time in his long reign, journeyed

into the interior. His trip, however,

did not end the war, which dragged

on sporadically for another three

years and did not end until early

1959. Toward its close the fighting

became so severe that a detachment

of British troops was brought in to

quell the imam's followers. The
imam then gave up the struggle and

went into exile in Saudi Arabia,

which had supported his cause

against the sultan.

The friendship, if not actual al-

liance, that had grown up between

the Ibadite imamate of Oman and

the Wahhabite kingdom of Saudi

Arabia was a remarkable devel-

opment. The Wahhabite inter-

pretation of Islam prevalent in

Saudi Arabia resembles Ibadism in

its rigidity and its insistence on a

return to the ways of the Prophet

and the uncorrupted life of the

early Islamic community. The
Wahhabites, however, consider

themselves Sunnites of a highly or-

thodox persuasion; as such, they

have tended to class the Ibadites as

heretics. On a number of occasions

in the past, religious differences had

set the Wahhabites and the Ibadites

against each other, but at this time

they joined together against their

common enemy, the sultanate.

Tlie forging of closer ties with

Saudi Arabia helped to enlarge the

horizons of more and more young,

liberal Omani Ibadites, who were

finding the dictates of Sultan Said

unacceptably oppressive. Observing

what was happening in other Arab

states, they determined to bring

into power a new regime with a to-

tally different outlook. At their

head was the sultan's Sandhurst-

trained son, Qabus.

In July, 1970, the liberals

stiaick. deposing Said and banishing

him to Britain, where he died in

1972. Qabus, aided by liberal min-

isters, took his place as sultan in a

newly structured government no

longer dominated by one man. At-

tempting to end the historic dual-

ism of the coast and interior, Qabus
changed the country's name from

the Sultanate of Muscat and Oman
to Oman. The building of good

roads and other improvements in

communications are also drawing

the two sections together.

During the past several years,

Oman's political, social, and cul-

tural life has changed enormously.

Social prohibitions have been lifted,

and singing, dancing, and films

have become popular diversions.

Continued on page 66

Once a source for everything

from fruit to elaborately

painted chests, Oman's open-

air markets are being

replaced by modern shops.

A gun vendor, bottom right,

is kept busy because

nearly every Omani man
owns a rifle.
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Although the 1970 coup gave
Omani women the right to

an education, they still lead

highly restricted lives

filled with such chores as

carrying water, bottom, and
washing utensils in streams,

left. Many still cover their

faces in public, but the

distinctive masklike veils

of Baluchi tribeswomen, below,

are rarely seen today.

A bride, far left, acquires

some of the family jewels

when she marries.
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During the thirty-eight-year

reign of Said ibn Taimur,

which ended in 1970, education

and trade were discouraged.

Today, imported cars cause

traffic jams in Matrah,

right, and children, top,

attend newly built schools.

Above and left: Small

groups of men, their ornate

khanjars ("daggers") tucked

into their cartridge belts

or sashes, rest during

the heat of the day.
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Continued from page 60
Development is taking place in

many areas—agricultm-e, fishing, oil

exploitation, education, and trans-

portation. At the same time,

Oman's political profile has been

raised, and it has joined the Arab

League and the United Nations.

In today's world, it is probably

impossible for any country to main-

tain the isolation and seclusion that

for so many years characterized

Oman. Like the other Arab states,

Oman has become an arena for the

playing out of international politics.

For the past ten years a group of

guerilla fighters, the Popular Front

for the Liberation of Oman and the

Arabian Gulf, has been holding ter-

ritory in the mountains of Oman's
Dhofar Province. Led by men
trained in the People's Republic of

China, the Soviet Union, and East

Germany, aided by the People's

Democratic Republic of Yemen and

by Iraq, and fighting with Soviet-

made rifles and rockets, the gue-

rillas are trying to bring the entire

gulf region under their control. The

sultan's effort, in turn, has been

supported by Britain, Jordan,

Libya, and Iran; Iran is reported to

have recently sent in several thou-

sand troops, about thirty helicopter

troop carriers, and some artillery.

At present Oman is not only

caught in the mesh of international

rivalries, it also remains beset by in-

ternal divisions. Ibadites and Sun-

nites, nomads and townspeople, in-

habitants of the coast and people of

the interior—all have struggled for

centuries to maintain their dis-

parate ways of life. Although the

sultan is striving to reconcile these

different groups, their old traditions

will not die easily.

The loose, heavy clothing

worn by Bedouin

camel drivers keeps them

comfortable during the

day by absorbing

perspiration and allowing

air to circulate.
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Hvirinin^ and Jumping
A man's top speed is greater and a

cat's leaping prowess is less than are commonly accepted

V>v Dtxvicl P. Willo«s:hliy

There are manv misconceptions

concerning tlie speed and agility of

animals, especially wild animals.

Their actual abilities are difficult to

measure, which creates problems

when the inevitable comparisons

with human performances are

made.

E\en in humans, it is common
for mistakes or underestimations to

be made. For example, if a man's

fastest running speed is the rate at

\vhich he can run 100 yards, the

half-dozen sprinters who have cov-

ered this distance in 9.1 seconds

were loinning at a rate of 22.48

miles per hour. Actually, when Bob
Haves first set this record in 1963,

his top speed was attained between

the 60- and 75-yard marks, a 15-

yard stretch he covered in only 1.1

seconds. This means that during

this distance he was running at a

speed of 27.89 miles per hour. Sim-

ilar analyses should be made of the

claimed top speeds of many domes-

tic and wild animals.

In that most familiar of running

animals, the racehorse, the speed

records are probably as reliable as

any such data can be. These records

show that in the quarter horse—

a

breed especially developed for

sprinting up to 440 vards—top
speed is attained between 75 and

85 yards and reaches a peak of 47.5

miles per hour at 80 yards. Rider-

less, a quarter horse should be able

to attain a top speed of about 50

miles per hour. This stamps the

racehorse as one of the fastest of all

running animals, surpassed only by

certain gazelles, the pronghorn an-

telope, and the cheetah.

In comparison, the fastest

greyhound reaches a top speed of

about 39 miles per hour over a 500-

yard distance. In a race against a

quarter horse, a greyhound would

be overtaken about 340 yards from

the starting point. (The fastest hu-

man sprinter would be left in his

tracks as both the horse and the

hound sprang away from their stai't-

ing positions.)

Like most cats, the cheetah, the

fastest sprinter of all, has limited

endurance and is generally ex-

hausted after a dash of several hun-

dred yards. At top speed, cheetahs

have been clocked at 70 miles per

hour; in one instance, a cheetah was

timed as accelerating to a speed of

45 miles per hour in two seconds,

covering in that time a distance of

65 yards from a standing start.

Outside of horses, hounds, and

cheetahs, however, most animal

speeds have been calibrated after a

running start over variable dis-

tances, making exact comparisons

difficult or impossible.

In jumping over obstacles, the

height attained would appear to be

fairly similar for a number of differ-

ent animals, including man, al-

though the techniques employed are

radicallv dissimilar in man and

quadrupeds. Rarely taken into ac-

count, however, is how high (or

how far) the jumper's center of

gravity has been moved by his ef-

fort. When this factor is considered,

a three-foot vertical jump from a

standing position—a feat often per-

formed by a house cat—is consid-

ered an extraordinary jump for a

man. In human athletics, nearly all

jumping is preceded by a short,

bounding run, which may greatly

increase the distance attained, espe-

cially in a horizontal broad jump.

Indeed, the way this jump is per-

formed by track and field athletes

today, the take-off is preceded by a

sprint at maximum speed, which

makes the event a less dependable

criterion of sheer jumping ability

than a standing broad jump or high

jump. In these two jumps, only the

strength of the muscles used in

jumping determines the distance or

height attained.

For horses, the present official

high-jumping record is 8 feet 3V^

inches. In clearing this height, how-

ever, the horse probably raised its

center of gravity by no more than 4
feet 3 inches. The remaining verti-

cal distance of 4 feet V2 inch was

made up by the way a horse jumps:

a horse stands almost upright at the

start of a jump and lowers the fore-

part of its body and legs as its hind

legs clear the barrier.

Probably the champion high

jumpers are the larger species of
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A charging African elephant, above, can reach

a speed of 25 mph. Bob Hayes, above right,

winning a 100-meter sprint in July, 1963.

In June, 1963. he was acclaimed the "world's

fastest human" ivhen he was clocked at 27.89 mph at

one point in a record-breaking 100-yard race.

At the West Flagler Dog Track in Miami, Florida,

right, greyhounds chase a mechanical rabbit

at speeds approaching 40 mph.
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Center of Gravity

Heigtitof Jump

MUM/-

A horse 's long body and hind legs enable it to clear heights of almost four feet

without raising its center of gravity. Thus, in clearing the four-foot hurdle,

above, the horse is jumping—raising its center of gravity—only about one foot.

kangaroos, some of which are

known to have cleared a height of 9

feet, which means they raise their

center of gravity about 'iVi feet.

Using the center of gravity con-

cept as a basis for comparison, hu-

man jumpers have attained heights

in high jump competitions roughly

comparable to animals. But clearing

the bar at a certain height and rais-

ing one's center of gravity to a cer-

tain point are not the same. In go-

ing over a bar, the jumper raises his

center of gravity by a variable

amount, depending on the height of

the individual and the technique

used to clear the bar.

In a simple, old-fashioned "scis-

sors" high jump, the center of grav-

ity may have to be raised nearly a

foot above the bar in order to clear

it. In an improved style, the scissors

is combined with a "lay-out" as the

jumper's body goes over the bar in

an almost horizontal position; the

center of gravity passes roughly

seven inches over the bar. With the

technique known as the "Western

roll," the center of gravity is about

six inches above the bar, and in the

presently popular "modified strad-

dle," the center of gravity is very

close to the bar, and tne jumper's suc-

cess depends on his winding his body
and limbs over the top.

In humans, the center of gravity

is located about two inches below

the navel. Thus, in a six-footer, it is

about forty-one inches above the

soles of his feet. The importance of

recognizing this when high jump
records are acknowledged is that

the taller a jumper is, the easier it is

to clear a certain height. Raisins

one's center of gravity should be

the criterion for all comparisons,

since obviously, if a jumper's legs

were sufficiently long, he could sim-

ply step over the bar without raising

his body at all.

Cats provide another example of

this concept. With the claws of

their forepaws cats can reach a dis-

tance above the ground equal to the

length of their outstretched legs-

tip of forepaws to back of hind

paws. A tiger can reach upward

with its front claws to a height of

some nine feet without jumping at

all. Tlierefore, to clear a six-foot

wall, a tiger would need to make
just enough of a spring to enable it

to clear the wall with its front legs,

then straighten its body and lift its

hind legs over the barrier. Some-

body ought to take motion pictures

of a tiger or a lion or even a house

cat clearing a high wall—one on

which the animal cannot secure a

claw hold on the way up—to see

how much it actually raises the cen-

ter of gravity of its body. Such a se-

ries of pictures would help research-

ers estimate the true leaping ability

of members of the cat family.

Various other examples that

could be cited of the leaping abili-

ties of four-footed animals indicate

that with few exceptions—the kan-

garoo and such antelopes as the im-

pala and the klipspringer—the

jumps are comparatively little, if

any, greater than those attained by

human athletes. This simply shows

that both humans and animals are

designed with approximately the

same leaping potential.

In this connection it is regret-

table that uninformed writers still

persist in comparing the leaping

power of a man with that of various

small insects. Such comparisons ig-

nore the basic principle that muscu-

lar power varies, not directly with

body volume or weight, but rather

as the cross-sectional area of the

muscles. Although this principle

was known to Galileo, it continues

to be ignored by novelists and

movie producers who apparently as-

sume, as did the author of Gulli-

ver's Travels, that there is no con-

nection between size and the

various bodily capacities. A typical

assertion is that if a flea were as

large as a man, it could easily leap

over St. Paul's Cathedral. Actually,

if a flea were that large, it could not

stand, let alone jump, for its rela-

tively slender legs would collapse

under the weight of its bulky body.

The geometry of size dictates that

tiny animals can have pipestemlike

limbs, but when weight is increased

to that exhibited by an elephant,

the legs have to be massi\e support-

ing columns, quite incapable of en-

abling the ponderous animal to

jump at all.

Whoever coined the phrase,

"comparisons are odious," certainly

knew what he was talking about. It

is unfair to compare human beings

with other animals in any one re-

spect, unless we first consider the

factors that differentiate the two

forms in other respects. When these

other factors are taken into ac-

count, the probability emerges that

as an all-around athlete and physi-

cal specimen, a human has few su-

periors in the animal world.
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Arnnooneeixients
Expanded Hours at the Museum.
We've changed our hours to make
visiting tl>e Museum more
convenient. The new schedule:

Monday-Saturday,
10:00 A.M. to 4:45 p.m.

Sundays & Holidays,

11:00 A.M. to 5:00 p.m.

It's About Time. The new sky show,

which begins March 5, explores the

ways in which men have reckoned

the passing of years, how the

seasons and the calendar fell out of

step, and how some canny

astronomers invented ways to keep

Easters vernal and Christmases

snowy. Sky shows are at 2:00 and

3:30 p.m. during the week, with

more frequent showings on

weekends. Admission is $1.75 for

adults, $.90 for children.

The Making of a Python. The nine-

foot-long python on display as the

March Exhibit of the Month is

something of an experiment,

according to Dr. Charles J. Cole,

assistant curator of herpetology at

the Museum. The python model is

lifelike in pose and precise in detail.

But this "'specimen" was not

purchased at the expense of an

animal's life. Modeled on the live

python at the Bronx Zoo, it is

completely man-made. The python

model will be part of the new Hall

of Reptiles and Amphibians
scheduled to open next year.

Margaret Mead, curator emeritus

of ethnology at the Museum, was

recently elected president of the

American Association for the

Advancement of Science. When
Dr. Mead assumes office in

January, 1975, she will be the 124th

person—and the second woman—to

serve as president of the AAAS.

Craft Week in New York City will

be celebrated at the Museum's
People Center, March 26 through

March 3 1 . During the week, a tie-

dying workshop will be held and a

slide show will illustrate textile

techniques, ancient and modern.

On the weekend, two Haitian

artists—a painter and a sculptor-

will be on hand to demonstrate

their arts, and visitors will be

invited to participate in a silk-

screen workshop. For a full

schedule of events, telephone (212)

873-4225.

How Do You Get to the Museum?
Well, ninety years ago, you might

have come in a horse-drawn coach.

These days you can still come here

in a coach, albeit horseless. This is

one of the twenty-two points of

interest where the New York City

Culture Bus stops on weekends and

holidays, between 10:00 a.m. and

6:00 p.m. Just pay $ 1 and get on and

off at as many of the twenty-two

places as you care to visit.

Where There's Life . . . Central

Park Renewed. Continuous

showings of this impressionistic

photomontage of winter and the

birth of spring in the park will

begin March 21, in the Corner

Gallery. The eight-minute

presentation will be accompanied

by an original musical score.

Winged World, a color film

narrated by Alexander Scourby,

will be screened at 2:00 p.m. on

Wednesday and Saturday, March
27 and March 30, in the Museum
Auditorium. This 52-minute

feature explores the song and flight

patterns of birds, how the

thousands of living species have

managed to survive thus far, and

why so many are now threatened

with extinction.

The Dinizulu African Dance Group
will perform at 2:00 p.m. on

Sunday, March 24, in the

Auditorium.

On Thursday, March 28, Dr.

Francis Hsu of Northwestern

University will speak on "The Role

of Social Sciences in Chinese

Education." This lecture,

cosponsored by the Museum and

the New York Academy of

Sciences, will take place at 8:00 p.m.

in the Auditorium.

Impressions of Haiti, a new exhibit

in the Education Gallery opened

early this month. Photographs and

sculpture highlight this visual tour

through past and present-day Haiti.

Birds in the Wood. Gallery 77 will

feature the sculptures of Gilbert

Maggioni and Grainger McKoy
in an exhibit opening

March 20.
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I DON'T BELIEVE IT!

This new
thing actually turns your

hand into a vacuum cleaner."

Did you ever hear of such a thing? You put

this thing in the palm of your hand—and
wherever you place your hand if picks up
dirt, lint, crumbs jusi like a regular vacuum
cleaner. Aclually turns your hand into a

vacuum cleaner. Perfect nev* appliance for

picking up dirt on sofas, drapes, car seats,

desk tops—does a fantastic job crumbing
the dinner table. Great for billiard table.

Weighs about 10 ounces. Works like a reg-

ular sized vacuum cleaner. Has a brush to

pick up dirt. Good suction. No bag to empty
—just remove top—and empty, the way you
would an ashtray.

Works on two regular batteries (not in-

cluded). A beautifully built appliance, in

bright orange. You'll wonder how you
passed Monday without it. Money back if

not pleased. $9.95 complete. 5

Weslmoreland Avenue, While Plains, N.Y. 10606

! B _ MAIL NO-RISK COUPON TODAY ai h i

WALLACE BROWN, Dept. TVC1 1 3
Weslmoreland Ave., White Plains, N.Y. 10606

Please send me the following Hand Vacuum
Cleaner(s) with lull money-back guarantee if I

am not delighted.

D One for $9.95 Q Two for $18.95

Add $1.00 postage and handling for each.

New York State residents please add
appropriate sales tax.

Enclosed is D Check for $

n Money Order for $
or charge my n Master Charge

n BankAmericard Q American Express

Card Number Exp. Date

Master Charge Bank #_

Signature

Name (please print).

Address

City

ISION OF BEVIS INDUSTRIES, INC. -TiJ
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Celestial Events
t)v Thomas D. INiclnolson

Sun and Moon Spring begins on March 20 when the sun ar-

rives at the vernal equinox at 8:07 p.m., EDT. The sun then moves over

the Equator to positions above the Northern Hemisphere. It now spends

more time above the horizon than below, making the days longer than

the nights; it rises and sets to the north of east and west, respectively;

sunlight shines through north-facing windows for a period of time each

morning and afternoon. These conditions will continue until the sun re-

turns to the Equator next September.

The moon is in the morning sky from mid-March until it appears as an

early crescent, low in the west after sundown, about March 26. There-

after, we will have moonlight during the before-midnight hours until mid-

April. Phases are: March 15, last-quarter; March 23, new moon; March

30, first-quarter; April 6, full moon; April 14, last-quarter.

Stars and Planets Winter stars now appear in the western

sky at dusk and set about midnight or soon thereafter. In the east, dur-

ing early evening, the Big Dipper is a good guide to the brighter spring

stars in Leo, Ophiuchus, and Virgo. By midnight, you can see the star^

of summer beginning to climb over the eastern horizon.

There are only two evening planets in our sky now. Mars and Saturn

close to one another to the right of south after darkness. Both set befon

midnight. Saturn is the brighter; Mars is to the right and reddish in

color. Venus is very bright in the dawn sky, and Jupiter is below it and

to the left, just rising in the east about daybreak.

Mercury is in the morning sky in late March, but not well placed for

viewing. It passes Jupiter (conjunction) on March 21 for the third tim^'

in two months. Triple conjunctions such as this occur when a fastei

moving planet that is going through its retrograde (westerly) motion,

passes one that is more distant from the sun and moving more slowly

Mercury, a swifter-moving planet, passed Jupiter going east on Januar\

27, again going west (as Mercury moved retrograde in passing between

the earth and sun) on March 2, and finally going east (as Mercury re-

sumed its direct motion) on March 21. It may be possible to see Mer-

cury close to Jupiter, just below the moon in the dawn sky of the 21st.

March 17: Mars is above Aldebaran, the brightest star of Taurus. Thf

two stars are similar in brightness and color. Mars approached Aldeba-

ran from the right, but it will now separate to the left of the star.

March 18: The moon is at apogee, farthest from the earth.

March 19-20: Venus is near the crescent moon on both mornings.

March 20: Vernal equinox. Spring begins at 8:07 p.m., EDT.
March 21: Mercury and Jupiter are in conjunction with each other

and with the late crescent moon.

March 23: Mercury is at greatest westerly elongation, to the right of

the sun in the morning sky.

March 29: Mars is to the right of the moon this evening; Saturn to

the left. Both planets are occulted (covered) by the moon over the East-

ern Hemisphere.

April 2: The moon is at perigee, nearest the earth.

April 4: Venus is at greatest westerly elongation, to the right of the

sun in the morning sky.

April 14: The moon is at apogee, farthest from the earth.

April 15: Venus and Jupiter are in conjunction. Look for them quite

close to one another in the morning sky. Venus is the brighter planet.

* Hold the Star Map so the compass direction you face is at the bottom, then match

the stars in tlie lower half of the map with those in the sky near the horizon. The map is

for 10:25 p.m. on March 15; 9:20 p.m. on March 31; and 8:25 p.m. on April 15; but it

can be used for about an hour before and after these times.
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Sky Reporter

A Fvinny Thing Happened
to Connet Koliootek
A thrown egg, which missed, was

the prompt reply when astronomer

Edward P. Ney recently asked a

University of Minnesota audience

its opinion of Comet Kohoutek. Ea-

gerly awaited as the "comet of the

century," the celestial visitor has

amply rewarded researchers, but it

has been a sore disappointment to

the viewing public. Kohoutek has

been derided by the Washington

Star-News, as "The Comet of the

Month," and satirized by New York

Times columnist Russell Baker as

"The Comet That Couldn't." Its

modest glow, which belied our great

expectations, has prompted a Vcui-

ety of scientific explanations.

Calculations made last April in-

dicated that Kohoutek ought to out-

shine the planet Venus and might

even rival the brightness of a half

moon. Interest focused, of course,

on the latter possibility. Somewhat
lost in the publicity buildup was the

point that maximum luminosity

would be attained only as the comet
neared perihelion, its closest ap-

proach to the sun, on December 28.

However, in that proximity, the

sun's dazzle would preclude most

comet viewing from the earth.

By October, astronomers realized

that Kohoutek was not living up to

expectations, and that it probably

would not exceed the brightness of

Venus. This assessment was con-

sistent with the findings of Brian

Marsden, director of the Central

Bureau for Astronomical Telegrams

at the Smithsonian Astrophysical

Observatory in Cambridge, Massa-

chusetts, who had analyzed the

comet's orbit and concluded that

Kohoutek was making its first close

approach to the sun. In 1951, the

Dutch astronomers Jan Oort and

Maarten Schmidt discovered that

such "new" comets tend to

brighten less strongly than other

comets as they approach the sun.

Nevertheless, a good show still

seemed likely for much of January.

Having by then rounded the sun,

Kohoutek would head back out into

the solar system, coming closest to

the earth on January 15. Calcu-

lations by William Liller, professor

of astronomy at Harvard Univer-

sity, suggested that on that date the

visible tail length might reach 18
degrees, or thirty-six times the ap-

parent diameter of the full moon.

On December 20, when I faced a

Washington press conference with

the comet's discoverer, Lubos Ko-

houtek, I was still confident that his

comet would become conspicuous

in the ensuing weeks.

Even before perihelion, the

comet was a scientific success,

thanks to the detection of naturally

generated radio signals emanating

from its head. These emissions re-

vealed that molecules of methyl cy-

anide (CH3CN) and hydrogen cy-

anide (HCN) were present there.

These substances, never before

found in a comet, are known to oc-

cur in dense clouds in the inter-

stellar space of our Milky Way gal-

axy, where new stars and solar

systems are thought to be forming.

Thus, Kohoutek might truly be a

sample of the primordial material

from which our sun and the earth

itself were born.

Measurements made by NASA's
Orbiting Solcir Observatory-7 satel-

lite on December 27 and analyzed

by Martin Koomen, a physicist at

the Naval Research Laboratory in

Washington, D.C., showed that the

comet, now very close to the sun.

was brighter than Mercury. During
the next few days, Kohoutek did be-

come a genuine spectacle, but only

for the Skylab astronauts. They
watched it brighten and on Decem-
ber 29 discovered a brilliant sun-

ward-pointing spike, or "antitail."

Most of the treasure trove of

comet data collected by the Skylab

crew was in the form of photo-

graphic film, which could only be
developed and examined after the

astronauts returned to earth. But a

relatively crude, video-transmitted

"coronagram"—a picture of Ko-
houtek passing behind the sun's

outer atmosphere, or corona, and
actually seen through it—showed
that the comet was at least com-
parable to the brighter stars and
might even have exceeded magni-

tude -3, close to Venus's -4 rating.

(The brightness of celestial objects

is ranked by magnitudes. The
brightest objects are classified as

being of negative value, the dim-

mest are of positive value. The
greater the magnitude number, the

dimmer the object.) Thus, a celes-

tial show still seemed in the offing

for January. If the comet did sur-

pass magnitude -3, it had bright-

ened by a factor of more than forty

million since its discovery. Consid-

ering the vast range of brightness

over which the predictions had to

extend, it was not unreasonable' to

miss by a few magnitudes.

On the evening of December 30,

astronomer Robert Roosen, then at

the new Joint Observatory for

Cometary Research, 10,600 feet up
on South Baldy Mountain, near So-

corro, New Mexico, spotted the

comet. He was apparently the first

person on earth to see it after its

perihelion passage. "How bright is
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it?" I asked in a telepiione conver-

sation later that night. Roosen
didn't know. He had ghmpsed Ko-

houtek through a small, accurately

pointed "finder telescope," but he

viewed it through clouds that pre-

vented comparisons with stars and

planets of known brightness. Cloud

cover also hampered observations at

many other locations the next eve-

ning. Then, on January 1, word
came from comet watcher and ama-

teur astronomer Clay Sherrod in

North Little Rock, Arkansas, that

the entire comet—head and tail-

was visible to the naked eye low on

the horizon at twilight. Sherrod

judged its magnitude to be -1.5,

about equal to that of Jupiter or of

Sirius, the brightest star. The cir-

cumstances of Sherrod's observa-

tion rendered it somewhat uncer-

tain, but the magnitude value was

smack in the middle of the range,

-1.2 to -2.2, predicted by Donald
Yeomans, an astronomer at the

Computer Sciences Corporation in

Silver Spring, Maryland.

Yeomans's computations in-

dicated that on January 4, when the

Goddard Space Flight Center was

scheduled to launch a rocket pay-

load to study the comet, Kohoutek's

magnitude would be between + 0.

1

and -0.9, comparable to the very

bright stars Rigel and Canopus, re-

spectively. But on January 2, physi-

cist Thomas Heinsheimer of Palos

Verdes, California, could discern

only the comet's head with his

unaided eye. A report from Madi-

son, Wisconsin, on January 3 put

the comet's brightness at + 1, but

on that same night a different mag-

nitude was noted at Kitt Peak Na-

tional Observatory in Tucson, Ari-

zona. Norman Tolk, a physicist and

VISITORS TO OUR HOLLOW occasionally

wonder if they can take home a Jack Daniel's

whiskey barrel. The ans\ver is yes.

Here at Jack Daniel's we use a very special

barrel to deepen our whiskey's color and properly

age its taste. It takes years and years to do this

job just right. Then we sell the barrels to the

Lynchburg Hardware Store, where you can pick

them up for $8.50 each. Once you buy a

barrel, you can turn it into anything from a

coffee table to a bar stool to a barbecue grille.

(The man in the picture plans

to use his as a dog home!)
And there are dozens of

other uses. But a sip of

Jack Daniel's, we believe,

will tell you the most
important use of all.

CHARCOAL
MELLOWED

6
DROP

6
BY DROP

Tennessee Whiskey • 90 Proof • Distilled and Bottled by Jack Daniel Distillery

Lem Motlow, Prop., Inc., Lynctiburg (Pop. 361), Tennessee

The only Distillery placed in the National Register

of Historic Places by the United States Government.
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TRAVEL THE WORLD OF LINDBLAD

Lars-Eric Lindblad presents

the finest opportunity to see the widest

range of Indian animal and birdlife.

Perhaps only India can offer natural

ricfnes and wonder in such profusion

-frosty mountains under perpetual

snow, vast forests teeming with game
and great rivers Tigers, elephant,

Indian rhinos and hundreds of spe-

cies of birds form part of this photo-

graphic 'shikkar" in India, Nepal and
Sikkim. Included will be the fantastic

scenery of Mt. Everest. You will stay

in the world's highest hotel and from

your room or terrace the mighty

Himalayan peaks will always be in

view. Many wildlife sanctuaries are on
the itinerary. But perhaps the high-

light will be the days spent on the

seldom-visited preserve of the Royal

Family of Jaipur AIR-INDIA will fly

you there in comfort with its well-

known extravagance Please write for

our colorful brochure

LINDBLAD TRAVEL, INC.
Depi NHA374

133 East 55th Street, New York, N Y 10022
(212) 751-2300

imagine the pleasure
of owning your own

iiandsome set of
ANTIQUE JAPANESE

IVORY CARVINGS
(NETSUKES)

YOU CAN START YOUR
COLLECTION OF THESE

AUTHENTIC REPLICAS TODAY.

These beautiful works of art are faithful reproductions, exact in every

detail. There are 24 beautiful pieces in all, offered to you in sets of 4

at only $3.95. For a limited time only you can take advantage of our

special offer and order a 12 piece set for only $9.95. Order today and

receive FREE our specially prepared booklet "The History and Leg-

ends of Art Miniatures (The Netsuke)". nh i

MAIL ORDERS TO: IMG PRODO*

Please rush me set(s)

of the special limited offer of

the 12 piece Art Miniature

set @ $9.95 per set and/or

4 piece sets at

$3.95 per set. Total enclosed

NH 1

name

address

city state zip

MAIL ORDERS TO: IMG PRODUCTS, INC.- 27 E. 39th STREET- NEW YORK, N.Y.10016
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the leader of a Bell Laboratories

team studying Kohoutek with the

large McMath Telescope at Kitt

Peak, called me to say that the

comet, whose tail could be clearly

seen through the clear Arizona air,

was only +2 magnitude, no
brighter than a Big Dipper star.

Sherrod's estimate seemed to verify

Yeomans's predictions, but only a

few days later, the comet was much
too dim. On January 4, we had

word from the Skylab crew that the

comet was now only comparable to

the adjacent star Beta Capricorni, a

third-magnitude object. (A differ-

ence of one magnitude corresponds

to a brightness ratio of slightly

more than a factor of 2.5.) Was the

comet really fading that fast? Comet
expert Elizabeth Roemer, of the

University of Arizona in Tucson,

points out that judging the magni-

tude of a comet is tricky at best. It

was especially difficult for earth-

bound Kohoutek observers, who,

because of the low elevation of the

comet after sunset, saw it through a

great deal of atmosphere.

My first postperihelion look at

Kohoutek came on the evening of

January 4. Flying over Pennsylva-

nia aboard a NASA research air-

craft, I could perceive with the

unaided eye a 5-degree length of

yellow tail, about equal to the sepa-

ration of the "pointer stars" in the

bowl of the Big Dipper. The astro-

nauts' estimate seemed to me to

have been a little on the dim side,

unless the comet was fluctuating in

intensity, a not-impossible situ-

ation. But as Tolk had reported,

Kohoutek was clearly of only sec-

ond magnitude. I had seen three

earlier comets from the ground that

were more impressive than Ko-

houtek looked that night from the

air. It was apparent that for the

genereJ public the viewing pros-

pects, especially in light-poUuted

and smoggy metropolitan areas,

would be very limited. At a few

choice sites the comet did become a

superb sight in mid-January as it

moved up higher into a darker sky

and became visible later in the eve-

ning than in the first week of the

month. But the rave reviews came
from South Baldy Mountain and

from Mount Haleakala in Hawaii,

which is nearly as high. Scat-

tered reports of naked-eye sightings

were received from around the

country, some even from cities, but

for most would-be viewers, Kohou-
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All the things you want to see and do on a perfect

vacation arc here in Southern Ccilifornia —
within easy reach.

You Ccin splash in the ocean — dunehuggy
over the desert — bask on the seashore — hike the

mountains — all on the same day.

There are more exciting attractions to

enjov than any other place on earth. Rtites are
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every day ofyour vacation count. Take a
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TRAVEL THE WORLD OF LINDBLAD

Lindblad s spectacular Explorers Tour to

CENTRAL ASIA & MONGOLIA
Imagine spending nights under the

stars on the Gobi Desert in a Yurt. a

Mongolian tent Imagine roaming

around old mosgues and bazaars in

the ancient city ot Bukhara, hardly

changed since five centuries ago.

Or exploring the wonders of

Samarkand, the'Jewel of the Desert

with Its memories of the greatest

Mongol of them all, Tamerlane Imag-

ine covering remote regions of

Siberia and Mongolia, meeting many
different friendly races, languages,

customs and styles of architecture

YOUR SPORT AND FAMILY FUN
You GO C»REFREE

seitits. FOLD,
PORIABIE come in PBEfAB^

:ipenly FACTORt BUILT

. TRAVEL CRAFT

NOW «7c
from W I w

PREFAB KIT

Factory BUILT

Folding

from

which make up the complex called

the U S S R And finally an evening

at the ballet in Moscow These are

only a few of the highlights of this

immensely popular Explorers' Tour

AIR-INDIA will fly you there in extrav-

agant comtort. The first of ten tours

in 1974 IS scheduled to depart on

June 6 Please send for our informa-

tive color brochure,

LINDBUVD TRAVEL, INC.
Dept. NHA374

133 East 55th Street New York N Y 10022

C212) 751-2300
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Astonishing cryptograms,

deciphered by the author,

provide new proof that

voyages to the NewWorld were

made long before Columbus
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^B^ a new book by ^B^ ^^^

js H. Gordon,
author of Before Columbus
Cyrus

Illustrated S7 95, nou at your bookstore, or send
check ormonev order to CROWN PUBLISHERS,
419 Park Ave South. NewYork, NY 10016
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tek was the comet that wasn't there.

What went wrong? It is possible

that, as already implied, Kohoutek
faded very rapidly after perihelion,

as did Comet 1897 I, another new
comet. Several theories have been

proposed to explain such fading.

Thornton Page, an astronomer,

and Donald Packer, a physicist,

both at the Naval Research Labora-

tory, speculate that the sun's heat

may have stimulated chemical reac-

tions in the comet, producing a

sticky substance that deterred the

outflow of sunlight-reflecting dust

particles, thus diminishing Ko-
houtek's luminosity. Other astrono-

mers think that the low level of ac-

tivity on the sun in late December
and early January left the comet in-

sufficiently stimulated by solar radi-

ation and particles to shine

brightly. I don't find either of these

ideas compelling. Maarten Schmidt,

now at the California Institute of

Technology in Pasadena, even

doubts that the comet faded rapidly.

How accurate are the near-peri-

helion brightness values? he asks.

On the other hand, Luigi Jacchia,

an astronomer at the Smithsonian

Astrophysical Observatory, working

on the assumption that these data

are indeed valid, concludes that the

comet actually flared briefly in

brightness near perihelion when
only the astronauts could see it. To
check on this, we will have to make
a careful analysis of the Skylab pho-

tographs, probably the only good

records available for that time.

Whether or not Kohoutek
dimmed abruptly in early January,

its relative brightness w'hen discov-

ered in March, 1973, remains to be

explained. It was that luminosity

that led to what turned out to be

overly optimistic magnitude pre-

dictions for the end of the year.

One idea, advanced by astronomer

E.J. Opik of Northern Ireland's Ar-

magh Observatory, is that in March.

Kohoutek was surrounded bv a halo

of small chunks of frozen water

known as ice grains. These would

reflect sunlight very effectively and

could account for the comet's

brightness on its discovery 442 mil

lion miles awav from the sun. Then
as the comet approached the sun

the ice sublimated, that is, was con

verted to water vapor, and Ko
houtek became largely dependent

on its dust particles to reflect sun-

light. Observations made this win-

ter, however, show^ that Kohoutek
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thatyou can't

name NewYork's favorite

arena for spectator sports

Yankee Stadium?
A pretty good guess. Last year it drew a

whopping total of 1,377,176 fans to cheer
the Yankees and the Giants.

Shea Stadium?
You re even warmer. The Mets and the

Jets combined pulled them in at the rate

of 2,096,510 ticketholders during 1973.

But would you believe 2,266,041 at still another NewYork arena?
Which one would that be? Ours. The 20 buildings and 1,100,000 square feet of floor space that make up the
New York headquarters of The American Museum of Natural History on Central Park West at 79th Street.

More people came to visit our blue whale and our dinosaurs. ..our war canoe and our world-renowned
Transparent Woman. ..than came to cheer Joe Namath or Tom Seaver in action. We hope you were one of

them. Or— failing that—we d like to make sure we can count you into this year s total. For somewhere
among the 23,000,000 items we have collected, there are sure to be a few hundred thousand of special

interest to you. Which means that if you ve lost the bet, you've won yourself a priceless opportunity:

A chance to join (and incidentally help support]

one of the world s most distinguished scientific

institutions. Free admission comes with your mem-
bership, as does a sizable discount at the Museum s

well-stocked Gift Shop.
A chance to read and enjoy and own for ready

reference 10 colorful issues (a year s supply) of the
magazine you re holding in your hands right now.
Natural H/sfory— delivered to your mailbox-
comes with Museum membership.

Plus a chance to receive— with our compli-
ments—two carefully selected and significant

books, printed in Special Members Editions.

All this is what you win for the modest $8 we
bet. If you take us up on the challenge by mailing
the card bound over this page, no one can call it a

gamble. The returns are sure to be profitable— for
you and for every one of the 2,266,041 people who
look to the Museum for a mind-stretching, spirit-

lifting view of the natural world.

Is it a bet?
If the card is already gone, just address your

order to Natural History, PO. Box 5000, Des
Moines, Iowa 50306. Please include the zip code
with your address and enclose your check for $8,

unless you prefer to have us bill you.

The American Museum of Natural History
Central Park West at 79th Street, New York, N.Y.



TRAVEL THE WORLD OF LINDBLAD

Lindblad's Japanese Nature Tour
—a seldom encountered, totally different Japan.

Lars-Eric Lmdblad s new Japanese Na-

ture Tour was designed to give you an
insight to a Japan - far removed from its

industrial complexes- a Japan which is

still unspoiled by urban population ex-

plosion Much of the flora and fauna you
will come upon has been designated as

a special national treasure and a great

part of the journey will be spent in na-

tional parks You will visit many islands

besides Kyushu, Honshu and Hokkaido
In addition to an abundance of bird and
animal life you will see spectacular pri-

meval forests, hot springs. Japans
deepest lakes, wild flowers and oriental

botanical gardens. You will devote lei-

sure time in fascinating Japanese Inns

This Japanese Nature Tour is indeed an

unusual adventure There will be five

tours in 1974, starting May 4 We suggest

you write early for our informative color

brochure

LINDBLAD TRAVEL, INC.
Dept. NHA374

133 East 55th Street, New York, N Y 10022
(212) 751-2300

For over 20 years UNITRON Refractors have been

the overwhelming choice of the amateur astrono-

mer and school observatory. Exploring the skies

with a telescope is a relaxing and educational di-

version for the whole family- a hobby which is

especially meaningful in the space age. UNITRON
offers a complete line of 22 time-proven telescopes

as well as many unique accessories to increase ob-

serving pleasure. All are available for purchase

using our Easy Payment Plan.

A free UNfTRON Catalog is yours for the asking.

' Name_



You can helpsavePhamThi
for HS a month*

Or you can turn the page.

The war is over.

But for an 8-year-old Vietnamese
girl named Pham Thi Kim tiie other

war—tine war on poverty—goes on.

When Pham Thi was still a baby, her
family had to flee their village to save their

lives. She can't remember her father

because he was killed in a raid soon after.

Now, the eight members of the Kim family

have returned to their tiny three-room hut with

its dirt floor and coconut-branch roof. No
electricity. No running water. Her mother has
returned to her work as a laborer. Twelve hours a

day for $1 .00. Pham Thi has returned to her
studies. Working at night by kerosene. And the

fight for survival goes on.

For $1 5 a month through Save the Children
Federation you can sponsor a child like Pham Thi

and help her win that fight. To keep her in school
with decent clothes on her back and good food
in her stomach. To help her neighbors salvage
their rice paddies and rebuild their canals.

This then is what Save the Children is all about.

Helping people to help themselves. For you there

are many rewards. The chance to correspond with

a child. To receive a photograph. And progress
reports. That's how Save the Children works. But
without you it can't work. So please: clip this

coupon and mail it today. Now you can turn

the page.

Save the Children Federation, founded in 1932, is indeed proud of the handling of its

funds. An annual report and audit statement are available upon request.

Registered vi'ith the U.S. State Department Advisory Committee on Voluntary Foreign Aid.

Contributions are income tax deductible.

1

I wish to contribute $15 a nnontti to sponsor a O boy D girl:

D Where the need is most urgent d Europe D Latin America

a Africa D Indian (U.S.) D Middle East

D Appalachia (U.S.) D Inner Cities (U.S.) C Southern Black

D Bangladesh D Israel (U.S.)

D Chicano (U.S.) D Korea D Vietnam
Enclosed is my first payment;
O $180 annually

D $90 semi-annually D Instead, enclosed is my contribution of $

n $45 quarterly D Please send me more information.

n $15 monthly

Name- _Tel. No..

City_ -Zip-

David L. Guyer. Executive Director

SAVE THE CHILDREN FEDERATION
345 East 46th Street, New York, N. Y. 10017 nh 3M
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Books ill Hovio>v l>y Ecl'wai-cl P^clolnon

Is Science Really JNecessai-y?

The Greatest Adventure, edited

by Eugene H. Kone and Helene J.

Jordan. The Rockefeller University

Press, $9.80; 294 pp.. illus.

Suppose it is one of those Vic-

torian times or places wiiere

the novel is under attack as im-

moral and debasing. A patron of the

arts authorizes you to produce a de-

fense. You round up a good editor,

commission essays from some avail-

able authors, and publish. The re-

sults, of course, are variable: some
authors write abstractedly about the

work that concerns them at the mo-

ment; others dutifully produce sur-

veys stressing the uplifting tenden-

cies of fiction, trying not to mention

the adulterers, prostitutes, and hyp-

ocrites who so often appear in nov-

els. No matter. The editor licks the

material into shape and the patron

soon has the pleasure of holding a

well-made volume in his hand.

But the results are decidedly un-

satisfactory. The book is read only

by those who already believe in the

worth of fiction. Those upholders of

morality who despise the novel see

no reason to change their minds, no

matter how much ink is spilled. The
novel must limp along as though

the book had never appeared.

Make the time now and the sub-

ject science and you have The
Greatest Adventure, a book whose
stated aim is to show how scientific

research has led to "practical appli-

cations that have affected the lives

of men," but whose real purpose is

to defend science from its enemies.

So the book must be judged twice;

first, as a collection of science es-

says; second, as a defense of

science.

As an anthology. The Greatest

Adventure is neither great nor bad.

Its major fault is overambition: to

cover everything from cosmology
(Fred Hoyle) to human speech

(George Miller) in fewer than 300
pages is almost impossible. And
when the essays do fail, it is for lack

of space. Hoyle's thirteen-page

summary of cosmology, in which he

rides his hobbyhorse of the steady

state universe much of the way, is

just not long enough. And no one

can cover the geological sciences in

nineteen pages—with just two pages

on plate tectonics— as Richard
Jahns tries to do. But John Eccles

on neuroscience, G.J.V. Nossal on

immunology, and David Hogness
on genetics do very well; so do
George Miller on human communi-
cations and Herman F. Mark on

polymer science. None of the essays

is as deep as a well, but there are

more successes than failures. If the

prose is never really outstanding, it

is never opaque, indicating that a

good editor has been at work. The
Greatest Adventure sets no new
standards, but it meets the old ones

very well.

As an answer to the critics of

science, the book is, inevitably, less

successful. There are two sorts of

critics. The first believe we have en-

tirely too much science and tech-

nology and would be better off with-

out both. This point of view is, by

and large, ignored in the book.

There is some justification for this;

after all, it is simply impractical to

turn back the clock. But The Great-

est Adventure deals with the prob-

lems of technology either by ignor-

ing them—the essay on computers

does not mention invasion of pri-

vacy; the essay on polymers does

not mention waste disposal—or by

assurances that those problems are

easily solvable. There is an ex-

ception, Sheldon Segal's essay on

the population problem, but gener-

ally the book limits itself to the

good side of science.

The reason for this approach

seems to be a dominating interest in

answering the other group of crit-

ics: those practical men who believe

that science should be producing

more practical results to justify the

money spent on research. There is

an obvious reason for aiming at

these critics, since they include the

people who decide how much

money goes to scientific research;

anything that reaches them will pay

off in dollars.

The Greatest- Adventure attacks

these critics on two flanks. It opens

with Isaac Asimov saying that basic

research needs no justification, but

if you are foolish enough to ask for

it, then how about Faraday's gener-

ator, Edison's electric light, Ein-

stein's E = mc2? It closes with Ge-

rard Piel's essay, perhaps the best

in the book, deriding mission-ori-

ented research and defending basic

science as a noble intellectual dis-

cipline. The essays sandwiched be-

tween generally lean more toward

the Asimov line.

As a defense of science. The
Greatest Adventure has to be

judged a failure, not because of

anything specific in it, but because

the very attempt is a mistake. You
cannot justify science on practical

grounds any more than you can jus-

tify music or art or literature. If you

must start pleading practical bene-

fits—that the symphony increases

productivity or that painting is good

interior decorating or that the novel

uplifts morals—you are talking to

the deaf and have lost the argument

before it begins. One either accepts

these as self-justifying activities or

one rejects the idea; there is no

middle ground.

The same is true of science, but

with a complication. It is true that

science—or much of it—can be jus-

tified on purely practical grounds,

on a historical record showing that

investment in basic research has

produced advances in technology

and medical practice. Indeed, aside

from some lip service paid to, the

ideals of science, its practical bene-

fits are the only justification given

by most people these days for sup-

port of scientific research. And that

is a mistake, as a comparison with

other forms of creativity shows. In

this country, artists, writers, and

composers generally are starved for

money. But when they are given

government grants, there are no



Buried cities • polar bears •penguins • dragon lizards-

drifting continents - sooner or later all the natural world

reveals its secrets to members of the

NATURAL SCIENCE BOOK CLUB
Just about every fascinating facet of the natural world comes under the

scrutiny of the NATURAL SCIENCE BOOK CLUB in books sure to de-

light the eye, quicken the pulse, expand the intellect, transport the mind

to times past and times ahead. You're only a postage stamp away from

enthralling adventure at welcome savings!

feginner;s
Guide;

Archaeology ;

(retail prices shown)

69711. THE POLAR WORLDS. Richard Perry. A
fascinating parallel between the environments of

the Arctic and Antarctic and the native species
which inhabit them; in Antarctica, the penguins,
seals, and whales; and in the Arctic, the walruses,
caribou, and polar bears. $7.95

35751. BEGINNER'S GUIDE TO ARCHAEOLOGY.
Louis A. Brennan. The techniques and background
information that will enable anyone to find, sur-

vey, test, excavate, preserve, analyze and record
artifacts and other evidences of prehistoric life.

Includes state by state lists of existing sites. $9.95

69621. POWER PLAY: Oil in the Middle East.

Leonard Mosley. Behind-the-scenes look at the
explosive oil situation in the Middle East. Offers

clues to the political and environmental crises we
find ourselves in today as well as being a crackling
good history. $10.00

61210. MATHEMATICAL THOUGHT FROM AN-
CIENT TO MODERN TIMES. Morris Kline. Mag-
nificent sun/ey of the "queen of sciences" will

delight and enlighten anyone whose curiosity

responds to the excitement of ideas. Courtis as 2
0/ your 3 choices. $35.00

50281. GIANT REPTILES. Sherman A. MInton. Jr.,

and Madge Rutherford Mmton A storehouse of

information of the giant reptiles of the world —
the crocodiles and alligators, the giant tortoises

of the Galapagos and Aldabra islands, the sea
turtles, the dragon lizards of Komodo, and more.
Illustrated. $9.95

32720. AMATEUR ASTRONOMY. Patrick Moore,
F.R.A.S. Practical advice for beginners, technical

data for students in astronomy. Basic equipment,
important techniques and a guide to the heavens
— from asteroids to zodiacal lights. $6.95

54100. HUMAN SEXUALITY: Second Edition.

James LesUe McCary. A best seller in its original

trail-breaking version, this revised and updated
edition of the best marriage manual available pro-

vides sound and sensible information on the phys-
iological, psychological, and sociological aspects
of sex. $14.50

Take any 3 books
(values to $49.95)

for only 99c each
If you will join now, and accept only 3 more
books within the next 12 months — all at

stunning member discount prices.

47340. EXPLORING THE OCEAN WORLD: Re-
vised and Expanded Edition. Edited by C. P. Idyll.

This richly illustrated volume is the non-profes-
sional's ideal introduction to oceanography.
Leading scientists explain continental drift,

marine ecology, exotic underwater life, man's
future in the sea, much more. $14.95

55561. THE INSECT SOCIETIES. Edward O.
Wilson. "For anyone, layman or specialist, inter-

ested in a single, concise, lucid, and authoritative
account ot the most significant facts and theories
about insect societies, The Insect Societies is

the best available and will be for many years."'
— Natural History. Counts as 2 of your 3 books.

$20.00

36141. BEYOND STONEHENGE. Gerald S. Haw-
kins. The internationally famous astronomer and
author assesses the astronomical significance of

ancient sites such as the temples of the Nile,

Mayan ruins, the enormous linear drawings -in the
Peruvian desert, and the huge geometrical earth-
works of the U.S. $10.00

84451. TOWARD A GENERAL SCIENCE OF
VIABLE SYSTEMS. Arthur S. Iberall. The dis-
tinguished scientist-author presents a seminal
and challenging work embracing all scientific

phenomena, from mathematical and physical
fundamentals through the solar systems and
galaxies to the cosmos. $14.50

HOW THE CLUB OPERATES • The Book Club News, describing the coming Main Selection and Alternate

Selections, will be sent to you 15 times a year at three to four week inten/als. • If you wish to purchase the

Main Selection, do nothing and it will be shipped to you automatically. • If you prefer one of the alternates

or no book at all. simply indicate your decision on the reply form always enclosed with the News and mail it

so we receive it by the date specified. • The News is mailed in time to allow you at least 10 days to

decide if you want the coming Main Selection. If, because of late mail delivery of the News, you should

ever receive a Main Selection without having had the 10-day consideration period, that Selection may be
returned at Club expense. • After completing your trial membership, you will be entitled to take advantage
of our fabulous bonus plan which offers savings up to 70% and more.

73451. THE RAW AND THE COOKED / FROM
HONEY TO ASHES. Claude Levi-Strauss. Brilliant

anthropologist's trail-breaking exploration of the
basis and interrelations of myths in primitive man.
Two-volume set provides some of the most pro-

vocative reading in many a year. The set counts
as 2 choices. $26.00

75060. SAFARI SOUTH AMERICA. Christina

Wood. The dramatic, and sometimes dangerous
incidents surrounding a jungle rescue mission to

save several thousand wild animals trapped by
the rising waters of a hydro-electric dam. Fas-
cinating observations of jaguars, capybaras. boa
constrictors, and Saki monkeys, among others.

$7.95

68720. PHYSICAL FITNESS & DYNAMIC HEALTH.
Thomas K. Cureton, Jr. One of the world's truly

famed authorities takes a hard look at the problem
of maintaining good health in an age of con
venience. Sets forth practical and original views
on what physical fitness really means. Recoi
mended for men and women of all ages. $7.95

I Natural Science Book Club

I
Riverside, New Jersey 08075 4-78A

I
Please accept my application for member-

j ship and send me the three volumes indi-

I cated billing me only 99c each. I agree to

purchase at least three additional books dur-

ing the first year 1 am a member at special

I
members' prices. Savings range up to 30%

I
and occasionally even more. My member-

I ship is cancelable any time after 1 buy these
three books. A shipping and handling charge
is added to all shipments. Send no money.

I
Members are billed when books arrive.

I
3 BOOKS FOR 99c EACH. Indicate by num-

I
ber the 3 books you want.

i Some expensive books count as 2 selections.

I

I

I

I
City.

(Offer good in Continental U.S. and Canada
only. Prices slightly higher in Canada.)



Share the Ttiriiis

01 Exploring f ^
outer space;
All DYNASCOPES,
including this

superb RV-6, e-inch
available

on easy terms!

Now It's easy to join the thousands of serious

amateurs who have discovered the excitement
of exploring our mysterious universe. Your en-

joyment begins right from the start, yet the

challenges and rewards go on for years! And
it's a hobby that can be shared at modest cost.

Choose From Many DYNASCOPES=
Picking a telescope to fit your needs and your
pocketbook is simple when you select a

DYNASCOPE-the same instruments used by
more than 150 schools, colleges and observ-

atories—and your satisfaction is guaranteed
by a full-refund warranty.

FASCINATING GUIDE
YOURS FREE!

Read these valuable facts be-
fore buying any telescope. Mail
coupon or postcard for your
complimentary copy of this

helpful guide.

Criterion MpnufdClucing Co.
331 Church St., Hortford, Conn. 06101

? TM Registered U.S. Pot. Office

CRITERION MANUFACTURING CO., Dept. NH 46

331 Church St.. Hartford, Conn. 06101

Please send your free Telescope Guide.

Address-

City_
I

CROWDER NATURE TOURS
. . . resuming after a lapse. The origi-

nal overseas Nature Tours; started in

1961 several years before the first

others joined the field. Still have an

amazing world coverage. Do you have

our famous "Tour Book"?

Emphasis principally birds,, under ex-

pert leadership, but non-birders also

find our offbeat routes of extraordi-

nary interest. A non-profit operation.

PROGRAM FOR 1974
(No. Am. trips 2 wks.; all others 3 weeks)

^Tropical America: March-April-May (6

tours)

-Europe: June-July (5 tours)

Africa: East Africa June 29; Mada-
gascar July 20

'South Pacific: July-October (7 tours)

Himalayas: Sept. 7 (Nepal-Bhutan-
Brahamaputra Valley)

Soutfi America: September (Co-

lombia; Venezuela-Guianas)
'Tropical America series now firming up: Florida

March 9: Yucatan Marcti 23: Mexico East

Coast April 6; Texas-Northern Mexico April

20; California May 4: Arizona May 25.

-Europe: Scottish Islands June 6; Mediterranean
June 6; Nonway June 29; Middle East June
29; USSR (six weeks, all 15 Soviet Repub-
lics, plus Outer Mongolia and around the

world) July 20.

^South Pacific: Very heavy coverage; if at all inter-

ested, do write.

CROWDER NATURE TOURS
NOTE: Unannounced lours ollen run: what is your interest?

Box 222-a

Harpers Ferry, W. Va. 25425

Strings attached— it would be ab-

surd for the government to set the

rules of composition.

The only reason for such freedom

is that the government does not be-

lieve art, literature, or music to be

of any practical use. This is not the

case in other countries, notably the

two large Communist states, the

USSR and China. In these states,

the arts are taken very seriously as

being of great practical importance,

and writers, composers, and paint-

ers are kept on correspondingly

short leashes. Only government-ap-

proved compositions can be made
public; serious work is an under-

ground effort. Scientists in these

countries are given more freedom

than artists, but only because they

have convinced their rulers that a

minimum amount of freedom is

needed to produce the practical re-

sults that the politicians want.

The situation is different in dem-

ocratic nations. Here scientists

started from total freedom and have

worked themselves into a position

where their freedom of action is

being constantly limited by state di-

rective, implicit or explicit. The

reason is the world's oldest: money.

Modern science is an expensive

proposition, and it is a temptation

for a scientist to get the money he

needs by promising that his basic

research will produce practical

benefits. But if that argument is

used often enough—and it is the im-

plicit basis of The Greatest Adven-

ture—po\iticia.ns begin to get the

idea that the practical results will

come sooner if scientists stop

dithering about and follow business-

like methods.

Logically, scientists should not

complain about this. If a young vir-

gin wheedles money from an old lech-

er with promises of future delights,

there should be no shocked surprise

when those delights are demanded.

But scientists, being human, would

like to have both the money and

their virginity; they would like to

lead the politicians on to a point

and then stop. The Greatest Adven-

ture does yield to this temptation.

While most of its contributors axe

sincere in their defense of basic re-

search—Piel is most eloquent-

there is an overhanging impression

that virginity is something of a bore

and the attentions of the lecher are

rather welcome.

The trouble with this approach is

that it leads to disaster, as in the

Outdoor

Sporting Specialties

FREE
Spring

Catalog
Jusi off the press, our

new Spring Catalog,

120 fully illustrated

pages of fishing and

Outdoor apparel and

footwear for men and

women- Includes many

ufaciure.

Our 62nd year of providing dependable, high grade sporting

and outdoor specialties. AU fully guaranteed.

Send Free Catalog.

Name

Address

Zip .

L.L. BEAN INC.
620 Main Street. Freeport. Maine 04032
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Vis,

CHALCATZINGO - LA VENTAl
SAN LORENZO - IZAPA

© HJATT E MI A IL A

nj(S AT AM TULTJ*mOBEC
Jain an educational expedition led by. bilingual

professional maya archaeologist

QUETZAL - LAKE ATITLAN GREBE

T IE®[Pn(0 AIL
US dD IE. T n -o "^-^ L. T ny IR E

BANANA and SPICE PLANTATIONS
ORCHID GARDENS - JUNGLE BEAUTY

PRIMITIVE MILPA AGRICULTURE

IPEIRUJ ° (0 OIL ©MI IB HA
CHAN CHAN - paCHACAMAC - GOLD

Accompanied by 2 U.S. Archaeologists both with prewioos

WRITE FOR DETAILS
1 Programs in Archaeology and t

Natural Sciences.

i.^r.^jiiryi»c^>jidM^^
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We'll die..!

Survival of the finest and fleetest on
E.Africa's plains is hard enough, with-

out poachers, their snares and fires

added to our battle. They, and those
who sent them, are after our skins,

hides, furs, claws, hooves, horns and
teeth. But believe me, we need them
more than they. However if we don't

get help soon, we'll go the same way
as the Dodo. To extinction.

You 3re our hope and our help, and
the link between us is the EAST
AFRICAN WILD LIFE SOCIETY, East

Africa's own conservation group, and
the first of its kind in the tri-nation

area of Kenya, Uganda and Tanzania.

It is non-profit, non-governmental, a

body that has funded a list of conser-
vation projects since 1961, as long as
your arm. Every cent of your member-
ship (US S1 1.00) goes directly to game
conservation projects; and not one cent
to "overheads','

THE WILDLIFE GETS ALL THAT YOU GIVE

As a member of the Society you will

also receive a year's subscription to

AFRICANA the quarterly wildlife mag-
azine. And for those who are interes-

ted in gifts of every description which
have to do with the game of East
Africa, a 32 page colour brochure is

available for USi 1.00. They are also

on sale from our gift shop and gal -

lery in the Nairobi Hilton Hotel.

And while you're reading this, remem-
ber, that the Society is working round
the clock on our behalf, in the field of

education, anti poaching, research and
animal rescue.

USA Representative:

Miss Alice Smith Box 1325. Chicago
III. 60690

EAST AFRICAN WILD LIFE SOCIETY
Box 20110 Nairobi Kenya.

Please enrol me as a member.
I enclose US.?1 1.00 for my year's

membership.

case of the current war on cancer,

perhaps the most ill-advised scien-

tific project ever undertaken. We
got into this because a few enthusi-

astic physicians and some badly in-

formed laymen told Congress that

the time is ripe for the total con-

quest of cancer—a statement as

close to complete untruth as is pos-

sible, but one that proved irresist-

ible to legislators.

The result has been a systematic

starvation of other areas of biomedi-

cal research, a clamor by other

pressure groups to be cut in on the

goodies, and a frightening dis-

tortion of biological research.

(There is a story current about a re-

searcher who, in applying for funds,

wrote in disgust, "This has nothing

to do with cancer," and who got the

grant because the word "cancer"

was on the application.) As an

added problem, science soon gets

blamed for the excesses that are

coinmitted by such patrons. Scien-

tists argued against using the

atomic bomb, but it is scientists,

not politicians, who are blamed for

Hiroshima. It could be argued that

scientists as a group have slightly

cleaner hands than the rest of us,

but it must also be admitted that

many scientists are all too ready to

do exactly as they are told and will

promise almost anything for the

sake of a grant.

So what's to be done? The op-

tions are limited; virginity cannot

be restored. Probably the best tactic

is to divide research into two areas.

One would be intensely practical,

closer to engineering than science

—

an effort aimed at meeting the im-

mediate needs of society. The other

could be described as totally use-

less—as useless as the novel or the

symphony—one that should be sup-

ported solely for esthetic reasons.

(Some scientists, notably astrono-

mers, have been using this argu-

ment quite effectively for some

years.) Efforts such as The Greatest

Adventure, where basic research is

justified on practical grounds,

would thus be eliminated.

And once basic science is estab-

lished as a useless but decorative

enterprise, on the level of the sym-

phony orchestra, scientists could

then join the rest of us in trying to

change society so the fruits of

science could be handled better.

Edward Edelson is science editor for

the New York Daily News.

Preserve and protect your

copies of natural History

only

$095

each

NATURAL HISTORY FILE-
holds a year's subscription-

keeps all copies neat, clean

and in one place

A deluxe Royal Blue magazine case
with "Natural History" gold stamped
on the face. Has the expensive good
looks of a leather-bound book. Orga-
nizes your valuable collection by year of

issue. Reduces clutter in your home or

office, keeps copies handy for easy
reference. Sturdy bookbinder's board
protects copies against soil and dam-
age for as long as you want to keep
them. Gold leaf furnished free for dat-

ing, etc. (Measures 11V'2"H by 3"W by
8%"D. Send check or money order.

Money refunded if not satisfied.

Natural History File $3.95ea.;
3 for $10.00 postpaid

We have custom designed files for over 8000 mag-
azines. Order by title. $3.95 ea. ppd.

SHANNON, INC.
734 Decatur Avenue North, Minneapolis, Minn. 55427

As in 1973, we invite you to join the veteran Himalayan

mountaineer, Mr Lute Jerstad, on a

Himalayan
Trek in Nepal

November 16. 1974 and January 25, 1975

These adventurous eipeditions are unique not only due to the

expert leadership, but because they combine a trek an foot in

the Annapurna region with a trek on elephant back through the

Terai jungle, and a canoe trip on the Rapti River. Between the

trelts, first class hotel accommodations are provided; and the ei-

pedition ends with lour days in Northern India, visiting Delhi,

Agra and Jaipur.

Detailed brochure available from:

HANNS EBENSTEN TRAVEL, INC
55 WEST 42 STREET. NEW YORK. NY 10036

CATCH THEM ALIVE AND UNHURT!

\ma7ln!; HAVtmRT trap captures raiding ;

smilrrtli. kiinlls « easels elc fakes liunk conns wiinoui

iniiin siraMn. pets poultn rekased unhurt Easj to use

open ends gne animal confldtnce No springs to brealt.

Sizes tor all needs. FREE booklet on trapping secrets.

HAVAHART. 158 Water St.. Ossinlng. N. Y. 10562

riease send new Ru'ide and ririce list.

Address. _Z1d_







Imagine a land where
you can inhale the perfume of pine

beside a roaring waterfall.

Cup your hands and drink deeply from a crystal-clear creek. Dis-

cover the strange mystery of mist-shrouded Forbidden Plateau.

Imagine a land where you can breathe the incense of salt, cedar and
seaweed on a forgotten stretch of beach.

Imagine a land where you can stroll through an English city where
flowers bloom the year round. Experience a metropolis on a harbour
rimmed by towering mountains you can hike on in Summer and ski

down in Winter, a metropolis where you can walk in a thousand acre

park just minutes from elegant hotels.

Drive through orchards that are frothy white in Spring and crimson
red in Fall. Savor the Summer taste of cherry cider from a roadside
fruit stand. Take in a rodeo. Discover a ghost town.

Imagine a land of seacoast. Mountains. Lakes. Rivers. Rangeland.
Desert. NVheatfields.

Imagine a vacation you'll return from with a thousand faces in-

deliby impressed on your mind and in your memory.

This is British Columbia, Canada.
After visiting British Columbia, stop off at the B.C. Pavilion at the Spokane World's Fair. See your travel agent for information

on all-inclusive package tours or write the Department of Travel Industry, 1019 Wharf Street, Victoria, B.C., Canada. V8W 2Z2.



imple in line, royal in his elegance
is this wondrous sculptured owl from

Italy's famous Alabaster quarries of

Volterra, near Pisa. Hand-polished,

sophisticated, magnificent, he re-

gards you with infinite (but quixotic)

wisdom. About 4" high in heavily

marbled, luscious pearl grey, with

black and yellow deep set eyes, he
weighs a hefty seventeen ounces
(paperweights anyone?). Very worldly

in price, too. ..just $7.95. To be wise,

surprise someone you love with a

unique gift and save in the bargain

...so order two for only $14.95.

Please add 50« to partially cover the

postage and handling of each of your
orders, which will be cheerfully re-

funded if you are not ecstatic about
your Wallace Brown Alabaster Owls.

MAIL NO-RISK COUPON TODAY

l^SlIace^ibwii-
SINCE laszKj

Please send me the following Alabaster Owls
with complete money-back guarantee, if I am
not absolutely delighted.

n one for $7.95 n two for $14.95
(Add 500 for postage and handling for each owl
ordered.) New York State residents please add
appropriate sales tax.

I enclose Q check Q money order
fo

or charge my n American Express or

D BankAmericard



The last
differentplace.

Africa.
Exx3erience it now. Sabenahas
six Safari'It)urs from S1210.
One place in the world still teems with wonders, sights and

adventures that can be experienced nowhere else.

That place is Africa.

Let Sabena guide you there across vast plains to Nature's last

stand, Africa's game preserves and national parks. Watch the

great game herds gather from a treetop hunting lodge. Rise early

for a sunrise view of Mt. Kilimanjaro's snow-capped peak.

Flyover breathtaking Victoria Falls for spectacular views. Or see

two great oceans meet at the Cape of Good Hope.

Sabena Safari Tours bring you in contact with Africa's many
aspects, the incredible landscapes and natural wonders, the art

forms and culture, and the still abundant wildlife, in a choice of

six unforgettable African holidays.

Choose tours of 17 to 28 days, prices

from $1210 to $2968. Then choose the

Africa you want to discover: West Africa's

Ivory Coast, Ghana, Dahomey and Nigeria;

East Africa's Kenya and Tanzania; or

modern South Africa and Rhodesia.

For Safari Tour information, mail the

coupon below, call Sabena Belgian World

Airl ines, or see your travel agent.

Sabena Belgian Woria Airlines

Holiday Abroad Manager, Dept. H
125 Community Drive

Great Neck, N.Y. 11021

»UDAY
ABRQADj
' ^belgian world airbnes

Please send me information on Sabena African

Safari-Tours pi us the new Holiday Abroad Tour Catalog,

filled with travel adventures to Europe, Africa and the

Middle East.

Name

Address-

City -State

-

-Zip-

My travel agent is.
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A Cruise for

Museum Members

As announced last month, a group of members of the Museum will

be leaving New York on May 16, 1974, returning on May 27, and sail-

ing aboard the M/V Neptune from Venice to Athens in-between.

Dr. Thomas Nicholson, Director of The American Museum of

Natural History, and Mrs. Nicholson will be aboard. Dr. Nichol-

son will discuss and teach celestial navigation and astronomy. As

you sail south to Ithaca, legendary birthplace of Ulysses, Dr. Nich-

olson will help you understand how, 3,000 years ago, Ulysses

steered his hazardous course.

Also along will be Mrs. Barbara Halpern, the cultural anthro-

pologist who built the Museum's collection of Yugoslav costumes

and artifacts, and David Gordon Mitten, James Loeb Professor of

Classical Art and Archeology at Harvard University. We want you

to have a vacation and a chance to learn, too.

It will be springtime in the Mediterranean world, and we hope

you'll want to be there.

ORCULA
DLBROVNIK

KOTOR
SVETI STEFAN

CORFU«\f *'"'

ithacaV

^M
^==05^

Rates, which include airfare and a tax-deductible contribution

to the Museum, start at SI 185. For the comfort of our passengers,

participation is limited to two-thirds of the capacity of the vessel.

Write now for further details: Mrs. Marie Caufield, The American

Museum of Natural History, Central Park West at 79th Street,

New York, New York 10024.

Marsh made friends with the

Sioux. In exchange for an opportu-

nity to collect on their reservation,

he carried defective foodstuffs that

they had received from the Indian

.A.gency to Washington in a con-

frontation with the Grant adminis-

tration. The scandal led to the resig-

nation of the Commissioner for

Indian Affairs. On the other hand,

the Sioux had even' right to be sus-

picious, not of Marsh, but of the

motives of the military party guard-

ing his camp in the Black Hills.

The Army has not manifested such

a keen interest in fossil bones since.

In pursuit of their shared pas-

sion, both Cope and Marsh "frit-

tered away" most of their inherited

wealth. Cope had less to lose and

lost more heavily. He came to ruin

in a final, wild effort at silver min-

ing in southwestern New Mexico,

which he personally supervised

when not hunting for new species

of reptiles in the hills. Cope loved

field work and did much more of it

than Marsh, who turned into an

armchair scientist after an initial

round of expeditions in the 1870s.

Cope hermetically sealed and sent

home to his family the fresh flowers

of the plains and prairie.

Wlien driven to bed by illness or

exhaustion, Cope managed to re-

cover with (or despite) ample doses

of his favorite remedy, a mixture of

quinine, belladonna, and opium.

Evidently, these drugs did not in-

terfere with his real addiction, the

search for the new and unknown.

In poetic descriptions of a land

he knows and loves, Url Lanham
follows the bone hunters over the

Mauvaises Terres, or Badlands, of

Kansas, Utah, Nebraska, the Dako-

tas, and into the most famous fossil

field of them all, the Como Bluff

west of Laramie, where dinosaur

bones lay like logs scattered on a

forest floor. Lanham ends with the

newspaper attack that Cope
launched when, apparently at

Marsh's instigation, the Secretary of

the Interior demanded that Cope

turn over his Tertiary and .Cre-

taceous collections to the National

Museum. Cope and Marsh attacked

each other's scientific competence,

honesty, and integrity. A bemused

public was entertained by an oppor-

tunistic press.

Was it all worth it? Certainly the

science of taphonomy, of how ani-

mals die and become fossils, was

blighted by the plunder of the bone
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Tou have ruined my Volaille''

How Dione Lucas (ol Cordon Bleu lame)

came to create the most remarkable knife

in the world. A knife you can now own.

Not an inexpensive knife.

I am told by my friends who pride their cooking, that this is

just that—a remarl^abie knife that brings a new celebration
to cooking. Its balance is such, its blade so acute, that with
a small flick, you can pare fat from the shank of meat.

That, some remember, is exactly how gourmet great, Dione
Lucas, came to create this remarkable knife.

Her recipe for Supreme de Volaille called for carefully re-

moving all the fat from the tender meat.

A trace of fat would cause the sauce supreme to spot. "You
have ruined my Volaille," she said. For no knife satisfied her
with its truth of edge.

it is completely within the bounds of safety to say that once
you own the Dione Lucas Gourmet Knife, you may never
again have to purchase a knife for your kitchen.

In fact, that is the way we guarantee these remarkable
knives. Should you ever need a replacement for any reason,
simply return the knife, and a new knife will be sent to you,
at no cost to you.

How can such confidence be placed in what would appear
to be a simple knife?

A most special steel of molybdenum mix is used in the
manufacture of the blade. This blade keeps its edge for life

with simple honing.

Then there is the balance I spoke of. When you lift the knife,

you will note it is lighter than an ordinary knife. This is be-
cause the knife is so perfectly balanced, that it does not
need added weight to help it cut! This balance, in your hand,
makes possible an accuracy of cut you have never before
known. A certainty of cut quite unique in any cooking expe-
rience you may have had.

I make no pretense of low price for this knife. It is not, by
any means, the world's most inexpensive knife set. Yet when
you consider it as a lifetime investment, its value takes real

meaning.

A set of 4 of these knives is $14.98.

Were it to be sold for less, the very qualities that make this

Save $5.00, regular price $19.98 . . . now $14.98.

gOUl\MErCENIEI^
Westmoreland Ave., White Plains, N.Y. 10606

knife so supreme, would have to be lessened.

And these knives have been subjected to extreme tests to

assure their quality.

A one pound ball has been dropped on this from 6 feet to

test the strength of the Rosewood handle.

A weight of 20 pounds was suspended on the blade to test

its tensile strength.

A ham bone was used in extensive tests to determine the
resistance of the blade to nicking.

In every case, the quality of this remarkable Dione Lucas
knife stood firm.

There are four knives in the set. One of 81/2" for vegetable
paring. One of TWz" for the wafer thin slicing of bread and
such. One of 14V4" for the carving of roasts. And a cleaver
of 11" for the separation of chickens and such.

Because this is such a unique
ownership, I am including with
each set of these knives, four
recipes of Cordon Bleu
teacher, Dione Lucas, where
the use of her knives is quite
critical to the outcoma of the
recipe. (Including her recipe
for Supreme de Volaille.)

Remember the truly unique
guarantee: You will never
again need to purchase an-
other kitchen knife once you
own these. Should you not be
pleased when you see these
knives, send them back and
we will refund your money.

r- MAIL NO-RISK COUPON TODAY
5271 A

1

Dione Lucas Gourmet Centers, Dept. MSC279
Westmoreland Ave., White Plains, New York 10606

Please send me sets of original Dione Lucas Gourmet
Knives for only S14.98 plus $1-00 for postage and handling for each
set of four. I understand I have a complete money-back guarantee
if I am not delighted.

(New York State residents, add appropriate sales tax, please.)

enclose Q check for $ G money order for $_

or charge my G Master Charge G BankAmericard G American Express

Interbank # (Master Charge only)_

Signature

Name (print clearly)-

Address_

City_

-Apt. #_

-Zip-

.DIVISION OF BEVIS INDUSTRIES, INC.. I
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FREE COLLECTOR'S CATALOG-24 pages picturing
over 75 ancient world relics trom BC to AD Plus, catalog
featuring over 50 ancient iewelry replicas in precious
metals Satisfy your gift needs today

MUSEUM AND DEALER INQUIRIES WELCOMED

alaodin boase, ltd,
Dept. NJ374 • 648 Ninth Ave. • N.Y. 10036

THE DROLLTANK^EES
Phonorecorfds listed below are 7"

33 RPM, $2 ea., 6 for $10 postpaid

'^"^m*^^%

n THE BROOK Above ttie delightful rushing
sound of a woodland stream we hear birds,
a fox and Spring Peepers. Sounds identified
on opposite side.

n SONG SPARROW with a background chorus
of Redwings, Green Frogs, and other birds.
Sounds identified on other side.

D SPRING MORNING A walk through the
woods and fields. 31 birds identified. On flip

side, the bird songs alone.

n SOUNDS OF THE SEA Surf, gulls and the
distant whistles of passing ships. On opposite
side, a steamboat leaving port with fog horns
and bells.

n GREEN MOUNTAIN RAILROAD For those
who love the sounds of steam engines. On
side A we ride the rails. On side B we are
at the depot as engines come and go.

D BARNYARD ANIMALS Life on a Vermont
family farm with narration by the farmer boy
On side B the animals do all the talking,

n SAPSUCKERS AND FLICKERS Dr. Law-
rence Kilham interprets tappings and calls of
Yellow Bellied Sapsuckers and Flickers. The
birds alone on Side B.

DRpLL^AHKEE5 ING
Box 229 H, Barrington, R, I. 02806

beds. Dismayed at the feud, tlie gen-

tlemanly Leidy, Cope's teacher at

the University of Pennsylvania, left

vertebrate paleontology for the

safety of the microscope and pro-

tozoology. Lanham claims Cope and
Marsh were the worst haters in the

history of science. Yet he concludes,

"Men like Cope and Marsh, drag-

ging along the usual fantastic assort-

ment of what are generally called

human frailties,' but somehow driv-

ing implacably toward understand-

ing, show in oversize the lives of us

all." I like Lanham's book.

Paul S. Martin
Department of Geosciences

University of Arizona

WHEN YOU WRITE TO
NATURAL HISTORY
about a change of address, renewal of

subscription, billing, or any kind of ad-

lustment, send the present address label

from the magazine wrapper.

Moving? Please notify 6 weeks in ad-

vance.

You can use this form to tell us about a

move or order a subscription.

Change of address—attach your address

label in the dotted area and fill in your

new address below, clip and mail to:

Natural History Magazine. Memberstiip

Services, Box 6000, Des Moines, Iowa

50306.

A nevK subscription—Check box and fill in

name and address below.

G 1 year-$8

n 2 years-$15

n 3 years-$21

(Add $2 per year

to Canada and other

non-U. S. orders)

2-2

FOR HUMMINGBIRDS ONLY!

Hang an original "Humray-Bird Bar" S in your gar-

den and walch 'em line up for a treat! Hummers
can dine four-at-a-lime. (actual photo) Glass bottle

with 4-way plastic cup. Detachable perch. Beeproof.

No drip or rust. Guaranteed. Instructions. S3.50

plus sot ea. pstg & hdlg. Add 18c tax in Calif.

Sorry, no CODs. HUMMINGBIRD HEAVEN.
10726-N Samoa Ave., Tujunga, Calif. 91042. Makers
of the "Fun Bar" for orioles. Our 18th year. Made
in U.S.A.

BUSHNELL 7x35 CUSTOM
Mfg. List $139,50 Postpaid $84.50

This is on example of the deep discount prices on
high quality optics that is found in our FREE cotolog.
This catalog lists and illustrates an outstanding se-
lection of camera lens, telephoto lens, telescopes,
binoculors etc., plus valuable information on how
to properly select them. Write for it today.

GIL HEBARD OPTICS
COURTHOUSE SQ., KNOXVILLE, ILL. 61448

You don't have to

be rich to have
a greenhouse!
Write for our catalog.

TURNER GREENHOUSES
Mt. Olive Highway, Goldsboro, N. C. 27530
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LIVE IN THE WORLD OF TOMORROW.. .TODAY!
A BETTER LIFE
STARTS HERE

"FISH" WITH A MAGNET
Go treasure hunting on the bottom' Fascinating

fun & sometimes profitable! Tie a line to our 3';

lb, IVIagnet-drop it overboard in bay, river, lake

or ocean. Troll it along bottom-your "treasured"

haul can be outboard motors, anchors, other

metal valuables. 3'! lb. Magnet is war surplus-

Alnico V Type-Govt, cost twice our price. Lifts

over 40 lbs, on land-much greater weights un-

der water

Stock No. 70,570E 3'/, lbs $11.50 Ppd.

Stock No. 60,215E IH lbs $6.50 Ppd.

BUILD A "PRO"

WEATHER STATION
Meteorology kit can give you the know-how to

check your predictions against official forecasts!

Has remote reading anemometer w/windvane.

Indoor indicator board flashes neon, shows wind

speed, direction. Safety power cord holds cur-

rent to less than 1 ma. Also: sensitive air-tank

barometer w/2-ft. indicator column: sling

psychrometer to measure rel. humidity; rain

gauge that measures

1 100 ft . lead-in wire;

^^^^^ng manual.^^ BStockl

ires to 1/lOOth inch; (

;; cloud chart; forecast-

t N o. 71,022E $17.00 Ppd. m^^-

STEREO MICROSCOPE
AT 1/3 PRICE
Mfr.'s surplus! Paired lOx Kellner eyepieces w/njbber eye-

guards & paired 3X color corrected objectives for 30X overall.

Left side focuses independently. Good definition; collimated:

coated optics; long working distance (var. l'/2-4"): inter-

pupillary adj: 55-SOmm; extends 9.13" overall. Removabli
diffusing plastic stage; helical rack & pinion for smooth focus
ing; lockable head swings 360°. Lustra-coated metal,
study vibrationless base. 3y2 lbs. Imported. Hurry!

Stock No. 71,6Z1E $59.50 Ppd. ^

a 11

(And our FREE CATALOG is packed with exciting and
unusual ecological & physical science items—plus
4,500 finds for fun, study or profit . . . for every mem-
ber of the family.)

\130'7XPERIMENTS IN OPTICS^.^
and photography! Optix® Experiments Kit is a com-

plete optical & photography lab for 130 exciting

experiments. Lets you recreate the periscope, tele-

scope, microscope, kaleidoscope! Build a 35mm

reflex camera with interchangeable lens system!

Make, develop photographic film! Enjoy the fun

and fascination of having your own optics lab.

Fully illustr 112-pg manual, syzxU", clearly ex-

plains usage of this stimulating kit's 114 precision

engineered components.

Stock No. 71,646E $22.50 Ppd

GREAT INTERNATIONAL PAPER
f"^ PLANE

Official fly.them-yourself book
of paper airplanes from SCIEN-

TIFIC AMERICAN'S "1st Interna-

tional Competition". Includes plans

of all wmning entries, time-aloft

records, photos, technical data,

commentaries. Has 20 unusual de-

signs on perforated pages for easy
tear-out. You won't believe hov»

some of them fly! Amusing, enter-

taining. 128 pages, 9" x 113/4".

Stock No. 9391E $2.95 PDd.

STICK-PAPER AIRPLANES" BOOK Stock No. 9427E J4-95 Ppd.

m

BOOK!

3
" ASTRONOMICAL

REFLECTING TELESCOPE
60 To 180 Power. Famous Mt. Palomar Type

See the rings of Saturn, the fascinating planet
Mars, Seas and Craters of the Moon, Star Clus-
ters in detail. New improved, aluminized and
overcoated 3" diameter f/10 primary mirror,

ventilated cell. Equatorial mount with locks on
both axes. Equipped with 60x finder telescope,
nardwood tripod. Included FREE: VALUABLE
"HOW TO USE YOUR TELESCOPE" book;"STAR
CHART"

DELUXE 3" REFLECTOR TfLESCOPE 4'," REFLECTOR TELESCOPE (45i to 270>)
Stock No. 80,162E S66.50 Stock No. 85,105E $115 00 FOB
4'." REFLECTOR TELESCOPE WITH CLOCK DRIVE Stock No. 85,107E $149.95 FOB
6" REFLECTOR TELESCOPE Stock No. 85,187E $222 50 FOB
6" REFLECTOR W/(ELECTRIC) CLOCK DRIVE No. 85,086E $259 50 FOB

iORDER TODAY! COMPLETE AND MAIL
EDMUND SCIENTIFIC CO.
300 Edscorp Building, Barrington, N.J. 08007

How Many Stock No. Description

PLEASE SEND GIANT FREE CATALOG "E" merchandise total %

ADD HANDLING CHARGE: ;i.00 ON ORDERS UNDER $5.00; 500 ON ORDERS OVER $5.00

30 DAY
MONEY-BACK

GUARANTEE
1
YOU MUST BE SATISFIED]
OR RETURN ANY PUR-
CHASE IN 30 DAYS
FOR FULL REFUND

MAIL COUPON FOR

GIANT FREE
CATALOG!

180 PAGES • MORE THAN
4,500 UNUSUAL BARGAINS

Completely new '74 Catalog. Packed with huge selection

of telescopes, microscopes, binoculars, magnets, mag-
nifiers, prisms, photo components, ecology and Unique
Lighting items, parts, kits, accesories — many hard-

to-get surplus bargains. lOO's of charts, illustrations.

For hobbyists, experimenters, schools, industry.

EDMUND SCIENTIFIC CO.
300 Edscorp Building, Barrington, N. J. 08007

Please rush Free Giant Catalog "E"

Name-

I enclose D check

money order for $.1 , -~^
I

I

I
I .[ I t

UlUllcy U'UKI lUI f
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Satellites have taken up
where Noah left off.

The Ark may be obsolete,
^' but there's a new way to help

^ preserve the species against

! flood—and a host of other

perils.

It's the watchful eye of the

, satellite, keeping vigil over our
^ planet and its ecology.

These orbiting sensors see

^ into the ocean depths. They
t\ monitor our waterways not only

for flood control but for poUu-
V tion . They check on the health

/ and composition of our forests.

;^ They track storms to help curb

: the threat to life and property.

RCA built the first U.S.

% weather satellite-TIROS— in

1960. Since then, we've created

; /i 78 other successful satellites

'% for a variety of missions.

~:\ They've logged 60 billion miles

y in orbit.

I
And they've grown increas-

ingly sophisticated. Our latest

^ satellites not only stand watch
'; on the global environment, they

even take earthly temperatures

f- from hundreds of miles in space.

^ Fittingly enough (because

^ they're named for our customer,
*^ the National Oceanic and

Atmospheric Administration)
;. the new series is called NOAA.

*: Electronics is creating new
ways to make life better. And

iu\ RCA, which helped create the

J"/-
technology, is still innovating

* the electronic way.

The electronic way



Multipurpose

TELESCOPES

^^W^:l^''^% rm^-

:#^- .

^'
\iff^

\t*

The Celestron 5 and the Cel. an Nebula— Celestron :

Nature Observers . . . Telephotographers . . . Amateur Astronomers

Study the Eye of a Bee at 20 ft. or a Twirling Galaxy at 2 million light years

Imagine owning a large observatory telescope with a light grasp nearly 200 times that of the un-

aided eye, yet so portable it can be carried aboard an airplane as hand luggage. That's the Celestron

5. Or imagine owning an even larger telescope, suitable for deep-sky research, that one person can
disassemble and load into a compact car in five minutes for a remote star party outing, that's the

Celestron 14. What's the secret? Celestron Schmidt-Cassegrain optics. These instruments optically fold

the long focal length of a massive// stable, large observatory telescope inside a lightweight, com-
pact tube. This means that while you get aperture large enough to produce the bright, detailed

images that make high powers worth using, you also get an instrument so portable you'll always
take it with you on nature outings or star parties. What's more, the perfectly figured Schmidt-Cas-
segrain mirror/lens system is capable of sharper images over a wider flat field than any other pro-
duction telescope — and no other manufacturer offers a Schmidt-Cassegrain of quality comparable
to the Celestron.

WHAT Size TELESCOPE BEST SUITS YOUK N£EDS?

The Celestron S — A briefcase observatory for nature enthusiasts

and the world's smallest 5-inch table-top observatory. Study the

antennae of a butterfly at 75 ft. Observe or photograph tiny lunar

craterlets, the rings of Saturn, brilliant galactic star clusters, the

brighter nebulae. Convenient adopters quickly couple most 35mm
SLR camera bodies. Tube demounts for hand-held 25X telephoto

shots . . . Useful Powers — 25-300X . . . Light Grasp (vs. eye) —
188X . . . Resolution — 0.8 arc sec. . . . Weight — 12 lbs. . . . Base

Price - $625.

The Celestron 8 — This most populor of the Celestron line combines
the best features of the large-aperture Celestron 14 and the super-

portable Celestron 5. Optimum for serious amateur astronomers and

the ultimate in telephotography. Inspect the wing structure of an

eagle a mile away. Study the polar cops of Mors, the spectra of

stars, the filamentary detail of distant nebulae, spiral galaxies..

Useful Powers - 50-500X ... Light Grasp (vs. eye) - 510X
. . . Resolution — 0.5 ore sec. . . . Weight — 23 lbs. . . . Base Price

- $895.

The Celestron 14 — The world's largest one-man portable observa-

tory telescope. Ideal for advanced amateurs and science centers.

Disassembles in five minutes into components weighing less than

40 lbs. each. Reveals intricate planetary detail, elusive stellar hues

in globular clusters, delicate structures of remote nebulae and
galaxies. Push-button, hand-held controls . . . Useful Powers — 50-

850X . . . Light Grasp (vs. eye) - 1 ,760X . . . Resolution — 0.28

ore sec. . . . Weight — 108 lbs. . . . Base Price — $3,600.

2835 Columbia St.. Box 3578H
Phone LA. (213) 328-9560
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Minolta helps you share the secrets ofwaiting.

wte ^*r %

A dreamlike memory and a wistful expression take
on much more meaning when you see them together.

You can mix time and place, people and landscapes with

a little insight and a camera that doesn't hold you back.

You're comfortable with a Minolta SR-T from the
moment you pick it up. That is the 35mm reflex camera
that lets you concentrate on mood and insight. All the

information you want for focusing and exposure is in the
viewfinder. With an easy-to-handle Minolta SR-T, the
need to make adjustments never comes between you and
your picture.

The SR-T 101 lets you use microprism focusing with

a ground glass collar. A
scale in the viewfinder
shows your shutter speed,
from 1 to 1/ 1000th sec-

ond, plus bulb.

The SR-T 102 gives i

you split screen focusing
with a microprism collar, L J
and adds an aperture read- .

,

|

out to the shutter speed
scale in the viewfinder. For

multiple exposures, the
SR-T 102 is equipped with , I

an override that makes it remarkably easy to obtain any
number of image overlays.

All Minolta SR-T cameras give you the patented

"CLC" through-the-lens metering system. It protects

you from under-exposure by automatically compensatmg
in high-contrast light. Meter-coupled Rokkor lenses stay

at maximum aperture, so the finder is always at full

brightness until the moment of exposure.

When you see something that needs a different per-

spective, just snap in one of the complete system of

Rokkor lenses, from super-wide 16mm to super-long

1600mm, plus zoom and macro lenses. It takes just sec-

onds, with no ASA or f /stop

realignment to waste your
' time.

1 Try a Minolta SR-T
'>, camera. Share your secrets

I
with the world.

' .; \ For more information,

see your photo dealer or

write Minolta Corporation,

Consumer Products Divi

sion, 200 Park Ave. South,

N.Y., N.Y. 10003. In Can
1 ada: Anglophoto Ltd., P.Q.

What happens inside your mind can happen inside a camera.

W/hen Identified t)y a factory-sealed "M" tag, Minolta 35mm reflex cameras are warranted by Minolta Corp. against defects in workman
ship and materials for two years from date of purchase, excluding user-inflicted.damage. The camera will be serviced at no charge
provided it is returned within the warranty period, postpaid, securely packaged, including $2.00 for mailing, handling and insurance.
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We searched
the country and
found what we
think to be the

finest U.S. flag

made for home
use. All

nylon with

embroidered
stars, it comes
on a 6', four-

section

aluminum pole
topped by a
5" X 2V2" eagle
Wall mount,
instructions

and flag
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Authors
Robert Herendeen's decision to

measure the energy impact of vaca-

tion travel followed his realization

that as he "got richer, that is, got a

job," he began to think of "more
grandiose travel schemes." That

study is part of his attempt to quan-

tify the energy costs of all consumer

activities. Such documentation, he

feels, is a step toward resolving the

basic question of whether the goals

of affluence and social equity are

compatible with environmental

quality. Herendeen, who received

his doctorate in physics from Cor-

nell University, is research assistant

professor at the Center for Ad-

vanced Computation at the Univer-

sitv of Illinois.

Combining aerial telemetry with

ground observations, L. David
Mech conducted an intensive study

of the spatial organization and pop-

ulation-regulating factors of wolves

in the Superior National Forest of

Minnesota. This research, begun in

1968, was an extension of earlier

ecological work he had done on the

wolf packs inhabiting Isle Royale in

Lake Superior. His findings are re-

vising a number of conceptions that

have long been held about Canis

lupus. Mech is a wildlife research

biologist with the U.S. Bureau of

Sport Fisheries and Wildlife.

Norman D. Newell, a geobio-

logist, has been curator of the De-

partment of Invertebrate Paleontol-

ogy at The American Museum of

Natural History since 1945. He also

teaches af Columbia University. Re-

search on historical geology and pa-

leontology has taken him on field

trips throughout the United States,

to South and Central America, Aus-

tralia, New Zealand, the Urals, the

Middle East, India, Pakistan, Ja-

pan, and the West and South Pa-

cific. His work on the rich fossil

record of life has shed light on evo-

lutionary principles. Newell ob-

tained his Ph.D. in geology from

Yale University after earlier train-

ing at the Universitv of Kansas.



"When I get tired of writing. I

film, and when I get tired of fihn-

ing, I write," savs anthropologist

Jerome R. Mintz. He has spent

three years doing both in the Anda-

lusian region of Spain {see "Trouble

in Andalusia,"' Natural Histor\\

May. 1972). Mintz first visited the

ancient shrine at Alcala in 1966

and was impressed by the forceful

religious paintings on the chapel's

walls. Happening upon the neyv

shrine at Palmar de Troyas, he was

struck by the sharp contrast in local

attitudes toward the old and new
shrines. Mintz, currently teaching

anthropology at Indiana University,

is also completing two books and

two films on Spanish peasant

society.

Since 1963, Daniel H. Janzen

has made annual expeditions to

Central America to study the eco-

logical interactions of animals and

plants in both natural and disturbed

habitats. His interest in the subject

was aroused when, at the age of sey-

enteen, he went on a butterfly-col-

lecting excursion to Mexico. He has

subsequently investigated the

causes of extinction of some of the

species he once collected. His latest

work concerns the remnant lowland

deciduous forest in Costa Rica and

the complex relationships between

such organisms as bees, weevils,

and plants. Janzen is an associate

professor of zoology at the Univer-

sity of Michigan.

Believing that good food is inevi-

tably the sign of a healthy culture,

Raymond Sokolov will explore the

connections between food and its

societal context in a new column
entitled "A Matter of Taste." Soko-

lov, formerly the food editor for

The New York Times, holds a Bach-

elor of Arts degree from Harvard, is

interested in agronomy and ag-

ribusiness, and plans to do a study

of the decline of quality in Ameri-
can food production. For relaxation

he goe^ mushrooming and tries his

hand at British crossword puzzles.

An astronomer who is also in-

volved in archeology, Gerald S.

Hawkins has been studying pre-

historic and early historic structures

for evidence of astronomical knowl-

edge among ancient peoples. He
worked first at Stonehenge, where

his calculations of the site's align-

ment with positions of the sun and

moon led him to theorize that the

megalithic structure was an obser-

vatory. He next investigated the

desert markings at Nazca, Peru, and

the pharaonic temples of ancient

Egypt. When not sleuthing around

archeological sites, Hawkins is

based at the Smithsonian As-

trophysical Observatory in Cam-

bridge, Massachusetts. There he

studys interplanetary and cosmic

dust, the earth's magnetosophere

and ionosphere, and solar-terrestrial

relationships.
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Letters
Oii«»iii^j of
Ja|>jiin»!m' "rjiHtK>in«»-

III \iiiir ailicic 111! "Till- .lapancsr

Arl of Taltooin<!;."' with its sii|)itIi

illustrations [December. 1973] . the

author was unclear about the origin

of decorative tattooing, which sud-

denh appeared in Japan during the

eighteenth centurv. The fact that

the most popular subjects were

drawn from illustrations in a popu-

lar Chinese book, that other favorite

subjects were tlie familiar Chinese

ones of dragons, caip, and peonv

flowers, that the red used was a

common Chinese pigment, cinnabar

(not "mainl\ leatl" as the author

stated), all sugg(^st a probable Chi-

nese origin, although the Chinese

themsehes never practiced tat-

tooing on such a grand scale. The
original place from which this art

seems to ha\e spread was the port

of Nagasaki, where manv Chinese

people then resided. If some of

them introduced the art and passed

it on, it would seem that, as with so

manv other techniques learned

from Chinese and Korean crafts-

men, the Japanese aitisans were

more willing to experiment and

carried the skill to a much higher

degree: in this case, to extremes

that the Chinese and Koreans w ould

have considered "very bad taste."

The original use of tattooing in Ja-

pan, to mark criminals, was defi-

nitely borrowed from China.

SCHLYLEK CaMMANN
Professor of East Asian Studies

University of Pennsylvania

IM<)i-o Iiicjiiii-y

into .Maclnosw
"Oscar: An Inquirv into Mad-

ness," bv Peter J. Wilson [Febru-

ary, 1974], stirred up a lot of memo-
ries for me. \^ bile ser\ing with the

Peace Corps in Malawi
(1965-1968), I became acquainted

with a man who solved the pres-

sures of cultural conflict in a similar

manner. The cultures inNoKed are

not the same and the particular his-

tory differs, but I think then- arc

enough underKing similarities to

make a recounting of his storv of

interest to those who read the ac-

count of Oscar.

The onlv name 1 ever knew fur

this man was Jesus Christ. He in-

sisted sti'ongU thai he was indeed

Jesus and 'aho\e Dr. Banda" (Pres-

idi'iit of Malawi). On one occasion

he attem|)tetl to "prove" his iden-

til\ b\ gixing me a shilling. A\ the

time I refused it and argued that if

he were reallv Jesus, he would help

someone more deserving. In retro-

spect. I see that he was svmbolicallv

offering charitv to a "European,"
thus demonstrating a sense of supe-

rioritv. This was in line with his

deep insistanee that "there is no

black, there is no white." The first

time I saw him he was haranguing a

group of grade school girls on this

point. As e\idence he pointeil out

that no one is black like a chalk

board or white like a shirt.

He alwavs used excellent English

and impeccable logic, yet evervone

in the area agreed that he was, in-

deed, mad. Perhaps I am a bit mad
myself, for I enjoved long conversa-

tions with him. Once we spent an

afternoon discussing the fact that

England has a queen. We both

agreed that this was deplorable, but

after a while it dawned on me that

we arrived at this conclusion from

totallv opposite routes. He thought

it was deplorable that a woman
should rule men, while I thought it

deplorable that monarchv should

still exist, even svmbolicallv.

He was not alwavs "mad." Mr.

Sikwese, one of my fellow' teachers

at the local primary school, had
been a schoolmate of his and as-

sured me that "Jesus" was the

brightest bov in the mission school.

He finished the eighth grade,

which, at that time, was a major ac-

complishment. Even when I knew
him he bragged of his education as

being superior to mine. (I never

corrected him on that point.) After

finishing school he left for Tan-
zania, where he worked on the East

African Railway. Even when I

knew him he was proud of his job.

He showed me the salarv he had re-

cei\ed and bragged that this was
better than I could do. (A^ain I

didn"t contradict him.)

I do not know what pi-eri|)itated

it. but Jesus " returned from Tan-
zania so completcK "mad" that he

ran around the village stark naked.

E\oryone a.?sured me that he had
improved" treiiKMidouslv b\ the

time 1 nu>t him.

The religious, social, anil racial

conflicts that shaped the "madness"
of "Jesus" are themselves "mad" in

manv wavs. His problems mirror

and illustrate manv oi' the conflicts

tearing apart millions of people

throughout the world. In this sense.

both Oscar and "Jesus" may help

us to see man\ things that we ma\
be too culturalh blind to see in

sane" society.

Bklce J. Hakgkeaves
Department oj Preventive Medicine

Neiv York University

Size and Diet
Stephen Ja\ Gould's fascinating

article [January. 1974] about the

limits imposed on animals bv their

size and shape, limits that siience

fiction moviemakers are unaware
of. reminded me of one instance

where fantasy obeys biological

rules. In the prefatory chapter of

the Annual Review of Physiology.

1967, physiologist Max Kleiber de-

scribes how the Lilliputians's calcu-

lation of Gulliver's food needs al-

most preciseh conforms to the

relationship that food requirement

is proportional to the three-fourths

power of body weight. This rela-

tionship was discovered bv Kleiber

in 1932, more than two centuries

after Swift wrote his remarkable

tale.

George Dale
Department of Biology

City L niversity of Aeiv York

Foi" Kettei-
I'liotojjiaplis

Alter seeing your "Photogra|)h

^ ant List
"
in the FebiTiarv issue I

am moved enough to comment:

beautiful. It is something that

should have been practiced long

ago by every publication, and I am
very pleased to finally sec it in

print. I know from mv own dealings

with fellow- professionals and ad-

vanced amateurs that there are vast

reserves of excellent photographs

that accumulate in attics. Man\

|)co])le are "sa\ing" their wortln

slides for "the da\" when the\ will

be able to get them published. Your

want list will spur photographers on

to new and better efforts, and that

will benefit us all.

Herbekt \\ . Mouse
Cincinnati. Ohio



Collect

signed
works of

art by
Waterfordi

Hold Waterford to

the light and you can

see faintly etched the

signature that

identifies it as an

authentic work of art^

Each piece of

Waterford crystal is a

signed original, made

by hand with heart.

Born in white hot heat,

its sheer brilliance

reflects the glory of the

distant past.

Every single facet is

cut by hand in Ireland.

just the way Waterford

museum pieces were

cut long years ago. _,

Waterford gathers the 5?*,

light of ten thousand

yesterdays to illuminate
"

ten thousand :,
-.-

tomorrows.

It is an investment in

art that w\\\ enchant

you now: and reward

you and your heirs as it

grows in value.

To illustrate a few

current works of art:

4i2"Vase, S26

Lismore goblet.$11.50,

6" Vase. $27.50.

Write for free full-

color booklets.

Waterford. 225 Fifth

Ave.. New York 10010.

Or visit the Waterford

Gallery at the

important store in

your area.

Isn't it time you

started collecting

signed originals by

Waterford?

(And English bone

china by Ayns/ey. to go

with it'^)

^
"%:*

%
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Tine Specter
BelTiirxcl the Statistics

Unless population growth is controlled, there will

not be enough food for the world's hungry billions

The recent politieal crisis in the

Middle East has focused attention

on the worldwide energy shortage,

which should not have come as a

great surprise to anyone. Scientists

have been predicting its imminence
for many years. They knew that

mankind's continually growing and

often profligate use of fossil fuels

would eventually have caused an

energy crisis even without a Middle

East war or an Arab oil boycott.

Now that the crisis has come,
people are more receptive to consid-

eration of rather drastic and possi-

bly Draconian methods to avoid em-

barrassment or even immobilization

in the future.

Scientists' prognoses for the

world's food supply have long been

similarly Cassandralike. As far back

as 1798, an economist named
Thomas Robert Malthus pointed

out that the arithmetically progress-

ing increase in the world's food sup-

ply would ultimately be unable to

keep up with the geometrically

progressing increase in population.

In the twentieth century, enthusi-

asm for the "quick fixes" provided

by modern technologies of fertilizer

use, improved seed strains, and pes-

ticides pushed gloomy predictions

into the background. But the time

to reexamine the matter may be

upon us. The recent Club of Rome
forecasts, battered though they have

been by many experts, have re-

awakened interest in what could be

called the "calorie crunch," so let

us consider the future of our food

supply in the face of some basic,

brute facts.

About 3V2 billion people, or

about 5 percent of all humans who



The finest stereo receiver
theworld has ever known.

We recognize the awesome respon-

sibility of mal<ing such a statement.

Nevertheless, as the leader in

high fidelity, we have fulfilled this

responsibility in every way.

Pioneer's new SX-1010 AM-FM
stereo receiver eclipses any unit that

has come before it. It has an

unprecedented power output of

100+100 watts RMS (8 ohms, both

channels driven) at incredibly low

0.1% distortion, throughout the entire

audible spectrum from 20 Hz to

20,000 Hz. Power is maintained

smoothly and continuously with

direct-coupled circuitry driven by

dual power supplies.

To bring in stations effortlessly,

clearly and with maximum channel

laration, the SX-1010 incorporates

an FM tuner section with over-

whelming capabilities. The combina-

tion of MOS FETs, ceramic filters

and phase lock loop IC circuitry

produces remarkable specifications

like 90dB selectivity, 1.7uV sensitivity

and 1 dB capture ratio.

Versatility is the hallmark of

every Pioneer component. The
SX-1010 accommodates 2 turntables,

2 tape decks, 2 headsets, 3 pairs of

speakers, a stereo mic and an

auxiliary. It also has Dolby and

4-channel connectors. There's even

tape-to-tape duplication while listen-

ing simultaneously to another

program source. This is another

innovative Pioneer exclusive.

The SX-1010 is actually a master

control system with its fantastic array

of controls and features. It includes

pushbuttons that simplify function

selection and make them easy to see

with illuminated readouts on the

super wide tuning dial. FM and audio

CDXIIOMJEER'

muting, hi/low filters, dual tuning

meters, loudness contour, a dial

dimmer control and a fail-safe

speaker protector circuit. Never

before used on a receiver are the twin

stepped bass and treble tone controls

that custom tailor listening to more
than 3,000 variations. A tone defeat

switch provides flat response instantly

throughout the audio spectrum.

By now it's evident why the

SX-1010 is the finest stereo receiver

the world has ever known. Visit your

Pioneer dealer and audition its

uniqueness. $699.95, including a

walnut cabinet.

U.S. Pioneer Electronics Corp.,

75 Oxford Drive, Moonachie, New
Jersey 07074.

West: 13300 S. Estrella, Los Angeles

90248 / Midwest: 1500 Greenleaf, Elk

Grove Village, 111. 60007 / Canada:

. S. H. Parker Co.

^m^^MM



FLV THE

It's neiu Vorh to Dakar non-stop.

It's the greatest luoy to the lost greot continent.

It's nirnfrlque.The Rfricon airline that knouis Rfrico best.

Air Afrique's African Express jet adventures-off from
Kennedy every Saturday at 6 RM. Its destination: Dakar, and
then on to Robertsfield/ Monrovia, Abidjan, Lome, Douala,

Libreville, and Kinshasa.
But Africa begins in the sky on Air Afrique. Our food is the

finest African cuisine. Our stewardesses are dressed in magnificent

native fabrics (one of Africa's finest arts). And our friendship is

just a hint of what you'll find when you land.

Discover Africa. Our coupon can bring you closer. Our
African Express can bring you there.

uprique
Air France, General Agent. Box DCS
New York, N.Y. 10011

Please send me information about
Air Afrique's Africa immediately.

Name

Address

City St

Zip Phone

Travel agent

Or call anyAir France office. RK-NH-4-74

Rir Rfrique's fleet noiu features D[-lO's ilean-pouiered by General Electric jet engines.

have ever lived, inhabit the earth

today—awesome statistical testi-

mony to the rapidity ol human pop-

ulation growth in the last .several

hundred years. This population in-

crease stems from a lowered death

rate as well as a higher birthrate;

both reflect improvements in public

health procedures as well as in food

|)ro(luction. Paradoxically, the rate

of population increase is lowest in

the developed countries, which can

best afford to assimilate increases,

and highest in the underdeveloped

areas of the world, which cannot.

The over-all average population in-

crease is between 2 and 2y2 percent

per year; in developed countries

like the United States, the Soviet

Union, the Western European na-

tions, and Japan, however, the rate

falls well below the average, some-

where between 1 and iy2 percent.

Except for Japan, Asia has about a

2 percent rate; South America, Af-

rica, and the Middle East, between

2y2 and 3 percent; and Central

America has a rate in excess of 3

percent. These differences arise

from various effects of indus-

trialization on culture, which range

from the dwindling need for abun-

dant manpower to the de-emphasis

of family life, and which include

the developed nations' ability and

determination to introduce birth

control techniques into the general

population.

The over- all rate of increase of

between 2 and 2V^ percent in-

dicates that humans will produce

this year more than seventy million

new mouths to feed, or a population

larger than that of France. Clearly

we cannot afford an increment of

this size to be added to the earth

each year. At the present rate, the

doubling time for the earth's popu-

lation would be about thirty years.

If the rate were maintained until

about the year 3000, there would

be 10^^ people on earth. Students

of chemistry will immediately rec-

ognize this figure as approaching

Avogadro's number—the constant

number of molecules in one gram-

molecule, or mole, of any sub-

stance, as calculated by the nine-

teenth-century Italian physicist

Amadeo Avogadro. And so, in the

year 3000 the earth would have

roughly Avogadro's number, or one

mole, of people. If we allow a

weight of 100 pounds per person

(certainly a conservative estimate),

the total weight of humanity on



Australia is aland apart. Good thing,too.

Orwe wouldn't have Kookaburras,Kangaroos,

Koalas,and a whole lot ofotherthings

you can onfyfindDownUnder.

Go to Melbourne's Royal Botanical Gardens, they're the

finest in Australia. Visit the Sir Colin Mackenzie Sanctuary

where the Platypus was first bred in captivity (that's that

funny, furry, duck-billed creature that's actually a livingfossil).

On Phillip Island see thousands of Fairy Penguins, the

world's smallest. Be a guest at a hundred-year-old homestead.

The owners are noted bird-watchers and they'll give you the

drum* on our feathered mates. Laughing Kookaburras. Gallahs

that flit about like tiny Charlie Chaplins

(we Aussies call bad drivers "mug
gallahs"). Willy Wagtails. Butcher-birds.

Masked Owls. And outlandish kinds of

parrots.

In Canberra go to the Tidbinbilla

Nature Reserve. All sorts of Kangaroos,

lots of them carrying their joeys*. Not
to mention Swamp Wallabies, Ring-tailed Possums, Emus (those big

silly birds that can't fly a lick), shy bush animals.

In Sydney take a ferry to the Taronga Zoo Park and Aquarium. Inside, fantastic water
and wildlife. Outside a bonzer* harbor view,with Sydney's hundred-million-dollar Opera House
looking like a mammoth space-age sailboat.

See the Koala Sanctuary in Brisbane. 150 cute slow-pokey Koalas, and cuddling is encour-

aged. And while you're there visit jungly Lamington National Park. Over 500 waterfalls,

orchids thick as weeds, Lyrebirds (if you're lucky you can catch one in a courtship dance).

Naturally, you won't just be taking in our flora and fauna
;
you'll be enjoying our fine

tucker*, and having a good drop* with us Aussies. We're a rare species, too. Don't know how to

be unfriendly, so very quickly you become our mates. It'll be a beaut trip.

Just mail in the coupon and we'll tell you more about our reasonably-priced prepackaged
wildlife tours. Of course, if you prefer an individual tour, your Travel Agent will gladly plan

one for you. *The Drum /the truth *Joey/baby kangaroo *Bonzer/great *Tucker/food 'Good Drop/drink

Australian Tourist Commission Dept. N
1270 Avenue of the Americas, N.Y., N.Y. 10020
3550 Wilshire Blvd., Los Angeles, Calif. 90010

Already I'm wild for Australia's wildlife.

Please send me literature on

n Birds n Flora D Fauna
I'm interested in D Group Tours

n Individual Itineraries

Name

Address

City State

xvU& 1 Jtv/VijlxV Wliere the good old day;s are now



Dare a little.

Soak up the midnight sun. Spy on a
kittiwake, sail through Eskimo Country
on the new m/v Bewa Discoverer.

It can happen this July. You
can visit Viking discoveries. Fish

waters swarming with salmon. Take
a helicopter to ice floes. Navigate the

narrows, coves and inlets that filigree

the coast of Greenland.

And it can happen aboard a
ship as rare as the places it takes you
to. The new pleasure-expedition ship

m/v Bewa Discoverer , complete
with helicopter; fishing station; a

duplicate bridge with navigational

equipment for you to study; a pas-

senger to officer intercom system;
and a special complement of scien-

tists to help you bone up on every-

thing from kittiwake birds to van-
ished Indian tribes to the eskimos up
there on the rim of the Arctic Circle.

All this plus all the pleasureful

trimmings of conventional luxury
liners.Your expedition cruise leaves

July 8th from New York
and arrives 24 days

and countless memories
later in Thule. It's the

third of nine M/v Bewa Discoverer

cruises to "inaccessible places," all

offered exclusively by Thomas Cook,
the largest travel organization in the

world. Ask your travel agent for our
brochure, or send us the coupon below.

Thomas Cook
WORLD TRAVEL SERVICE

Thomas Cook
587 Fifth Avenue
New York, New York 10017

Gentlemen; Please send vour brt

ing complete details on the new
Discoverer Pleasure Expedition C:

Name
Address

City

BEWA CRUISES
NH2

M V Bewa Discoverer is reglslered in Denmark.

world ^5^ tamed

GOSSEN

SYSTEM CdS REFLECTED
and INCIDENT LIGHT METER

Just by itself, the Luna-PRO - wfth its ex-

traordinary 2,000,000:1 sensitivity range-is

the world's outstanding meter for reflected

and incident light... brightest sunlight...

candlelight. ..even moonlight!

To make it a SPOT METER, ENLARGING
METER or MICROSCOPE METER is a matter

of seconds with the optional lock-on attach-

ments. The Luna-Pro is the only meter you'll

ever have to buy!

SPECIFICATIONS: One-hand operation Measures
reflected and incident light {with built-in hemispheric
diffuser) For still and movie cameras 30° light

acceptance angle single selector button for high

and low range Automatic "memory" needle lock

ASA 6 to 25,000: f/1 to f/90: 1 /4000th sec. to 8
hours; Cine from 8 to 128 fps EV - 8 to EV+24;
.016 to 32,000 foot candles Weighs only 7 ounces.

OPTIONAL ATTACHMENTS

VARIABLE ANGLE • MICROSCOPE
"Spot Meter" : ATTACHMENT
ATTACHMENT

At better camera stores or write for color brochure

KLING PHOTO COMPANY DS^tein
P.O. Box 1060, Woodside. N. Y. 11377 I tJ •-'" -'
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earth bv that lime would he lO'--"^

pounds, or the weight of the earth

itself. It therefore surelv seems that

man's reproductive rate must di-

minish in the near future.

All food on earth originates in

the process of green plant photo-

synthesis, bv which carbon dioxide

from the air and water from the soil

are combined in the presence of

radiant energ\' from the sun and

converted into carbohvdrate and

other organic materials in the green

leaf. It is estimated that about 200
billion tons of carbon are fixed in

this way each year. This amount of

carbon would vield about 500 bil-

lion tons of carbohvdrate. Each dav

of the year, photosvnthesis accord-

ingly stores for us the equivalent ot

about 1.4 billion tons of sugar. In

order to relate that figirre more
closelv to food supplies, let us cal-

culate first the caloric equivalent of

one ton of sugar. One ton equals

2,000 pounds, which multiplied

first bv the 454 giams in one pound
and then bv the 4 calories vielded

bv burning one gram of sugar gives

a total of about 4 million calories

per ton of sugar. Multiplving 1.4

billion tons per dav of sugar bv the

4 million calories per ton of sugai-

reveals the dailv value of photo-

svnthesis as being about 5.6 X
10^^ calories.

How many calories do the 3V2

billion people on earth need each

day? Based on an average require-

ment of approximatelv 2,500 ca-

lories per person per dav, the total

dailv caloric need of mankind is

8.75 X 1012. Roughly, therefore,

the 1.4 billion tons of sugar stored

bv photosvnthesis each dav equals

about 700 times the number of ca-

lories required bv all humans for

food. Such a comfortable safetv fac-

tor would seem to indicate that hu-

mans could go on reproducing for

some time before confronting

severe nutritional shortages, but

this would in fact be a misleading

conclusion.

For one thing, an enormous por-

tion of the earth's total photo-

synthesis, somewhere between 50
and 90 percent, occurs in the

ocean, much of it in microscopic

marine algae. Let us use the more

conservative, and thus more opti-

mistic, figure of 50 percent. If we
had the aljilitv to filter or centrifuge

out the entire \olume of the ocean,

we could har\est all this material

and presumablv convert it into



Imagine a land where
you can inhale the perfume of pine

beside a roaring waterfall.

Cup your hands and drink deeply from a crystal-clear creek. Dis-

cover the strange mystery of mist-shrouded Forbidden Plateau.

Imagine a land where you can breathe the incense of salt, cedar and
seaweed on a forgotten stretch of beach.

Imagine a land where you can stroll through an English city where
flowers bloom the year round. Experience a metropolis on a harbour
rimmed by towering mountains you can hike on in Summer and ski

down in Winter, a metropolis where you can walk in a thousand acre

park just minutes from elegant hotels.

Drive through orchards that are frothy white in Spring and crimson
red in Fall. Savor the Summer taste of cherry cider from a roadside

fruit stand. Take in a rodeo. Discover a ghost town.
Imagine a land of seacoast. Mountains. Lakes. Rivers. Rangeland.

Desert. Wheatfields.
Imagine a vacation you'll return from with a thousand faces in-

deliby impressed on your mind and in your memory.

This is Britisli Columbia, Canada.
After visiting British Columbia, stop off at the B.C. Pavilion at the Spokane World's Fair. See your travel agent for information

on all-inclusive package tours or write the Department of Travel Industry. 1019 Wharf Sfreet. Victoria. B.C., Canada, V8W 2Z2.



BassWeejuns...

for 30 years, a standard of

comfort and good looks.

The classic loafer

for men and women . . .

The style of the Bass Weejun®
hasn't changed since its introduc-

tion over 30 years ago. The reason is

obvious . . . it's still the most popular
shoe of its kind on the market.

You'll find Weejuns incredibly coni-

lortable, and you can be sure they

won't go out ot style. We think

every pair of feet deserves at least

one pair of Weejuns!

Real moccasin comfort
in a good-looking loafer.

The Weejim is actually a fine

leather moccasin, hand-mounted on
a long-wearing sole and heel. The
moccasin is made as one piece and
meticulously shaped to form a

smooth, even cradle imder your foot.

You get the comfort of a good-fitting

moccasin, plus the style and strength

of a dress loafer.

Fine quality leather, hand-
sewn where it should be.

Only the highest grade
leather and finest man-
made materials go into

each pair of Weejims.

Machines are used where possible,

but only experienced hands can

achieve the precision Bass demands.

An outstanding shoe value!

You'll wear your Weejims often

with both dress and casual clothes,

and they'll last you a good many
years. Very lew shoes give you this

kind of comfort and good looks.

And considering all the use and en-

joyment you'll get out of them, we
think they're priced surprisingly

low.

No compromise in sizes.

We offer Weejuns in o\er 200 dif-

ferent sizes, [list see the correct chart

below and indicate your size and
width. Color: Rich brown.

No. 2430 (men's) $27.00 ppd.

No. 2439 (women's) ,$21.00 ppd.

an jil you! Over 200
f )or men and won

Noimniompson Dept. NH-A, 180r> N.W. Thurman, Portland, Ore. 97209

Call toll free anytime (800) 547-6712
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Address_

City

_Zip_

Check enclosed. Charge to my:

BankAmericard. Master Charge.

Please include all raised letters and
numbers:

Card #

Signatiue X_

FREE! Send NEW 40-pg. color catalog

ot unique spring clothing and. equip.
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COME ADVENTURING!
THE SIXTH Sf-NSE

Ol- ANIMUS
\(;iiidctoKcny;'

„|N„rlhcrnTarwani;
FOOD IN
HHTCRY
REAY TANNAHILL_

Spend a little time
with some charm-
ing — but very
quiet — friends.

Come. Discover
the exotic life

underwater . .

.

perhaps the world
of the future.

Discover the
strangely psychic
powers of some
not-so-strange
creatures . .

.

Take a trip to

lands where lions

prowl, kudus
roam . . . and any-
thing can happen.

All the worlds of man and nature await you in the

Natural Science Book Club

Enjoy some odd
menus from Urof
the Chaldees,
ancient Egypt,

and other out-of-

the-way eating
places.

It's high. wide, wild adventure all the way as a member of the Natural Science Book

Club. Wonderful reading. Amazing savings. A stamp is all it takes to see your first

three books. Why not send it and come adventuring u4th us!

32720. AMATEUR ASTRONOMY. Patrick Moore.
F.R.A.S. Basic equipment, importanl techniques
and a guide to the heavens — from asteroids to

zodiacal lights. $6.95

47340. EXPLORING THE OCEAN WORLD: Re-
vised and Expanded Edition. Edited by C P. Idyll.

The non-professional s idea! introduction to ocean-
ography. Leading scientists explain continental
drift, marine ecology, exotic underwater life, man's
future in the sea. Richly illustrated. $14.95

63820. A NATURAL HISTORY OF GIRAFFES. Text
by Dorcas MacClmtock. Illustrations by Ugo Mochi.
If you loved artist Ugo Mochi's sensitive silhouettes
for Hooted Mammals of the World, you'll love this

perceptive and informative study of the members
of the giraffe family. $5.95

55561. THE INSECT SOCIETIES. Edward O.
Wilson. "For anyone, layman or spectaiist. inter-

ested in a single, concise, lucid, and authoritative
account . . . The Insect Societies is the best avail-

able and will be for many years. "—Natural History.

Counts as 2 of your 3 books. $20.00

52080. A GUIDE TO THE MEDICINAL PLANTS
OF THE UNITED STATES. Arnold and Connie
Krochmal. The definitive work on medicinal plants
and their uses. Will show you how to Identify them,
collect them, and even raise them. Profusely illus-

trated. $12.50

88120. YELLOWSTONE: A Century of the Wilder-
ness Idea. Ann and Myron Sutton. A lavish cele-
Dfation — in evocat.ve words and breathtaking
photographs (72 of them in color) — of deer, bison
and bears, awesome canyons, the spectacular lakes
and forests of this great century-old national park.
Counfs as 2 of your 3 books. $25.00

86070. WANDERING LANDS AND ANIMALS.
Edwin H. Colbert. A bold and original epic history
of our planet's drifting continents and the spread
of animals through the ages. $12.50

50281. GIANT REPTILES. Sherman A Minton, Jr..

and Madge Rutherford Mmion. A storehouse of
information of the giant reptiles of the world —
the crocodiles and alligators, the giant tortoises
of the Galapagos and Aldabra islands, the sea
turtles, the dragon lizards of Komodo. and the
giant boas and pythons, and more. Illustrated.

$9.95

32980. AMERICA'S CAMPING BOOK. Paul Card-
well, Jr. The most complete guide to camping ever
published. Covers equipment, camp housekeeping,
sports and hobbies, survival, make-it-yourself in-

structions and blueprints. Nearly 600 pages with
lucid diagrams and drawings. $10.00

52050. A GUIDE TO KENYA AND NORTHERN
TANZANIA. David F. Horrobin. A vicarious, thrilling

armchair trip to East Africa. Comprehensive and
up-to-date guidebook that contains more than 300
pages with 48 handsome photographs in full color.

$12.50

78390. THE SIXTH SENSE OF ANIMALS. Maurice
Burton. Carefully probes the scientific break-
throughs that have occurred in the past twenty-five
years to convincingly argue that many animals
have not five, but six, seven, and maybe even
eight senses. $6.95

48700. FOOD IN HISTORY. Reay Tannahill.

Pioneering work drawing on archaeology, biology,

economics, medicine, and other disciplines to

show how diet and eating habits have shaped
man's development. Lavishly illustrated, $15.00

38200. CITY OF THE STARGAZERS: The Rise and
Fall of Ancient Alexandria. Kenneth Heuer. Sweep-
ing panorama ot the supreme center of ancient
culture — Alexandria — where for a thousand years
philosophy and science flourished. More than 50
drawings, maps, photos. $7.95

85960. IN THE WAKE OF THE SEA-SERPENTS.
Bernard Heuvelmans. Builds a scientific case ~
that the legends of the Great Sea-Serpent have
their origins in "chance sightings of a series of

large sea-animals that are serpenti-form in some
respect." A spell-bmding scientific detective story.

$10.00

52170. HANDBOOK FOR PROSPECTORS. Fifth

Edition. Richard M. Pearl. Completely revised and
updated, for hikers, campers, weekend rockhounds
as well as the serious mineral prospector. $14.50

HOW THE CLUB OPERATES • The Book Club
News, describing the commg Main Selection and
Alternate Selections, will be sent to you 15 times
a year at three to four week intervals. " If you wish
to purchase the Main Selection, do nothing and it

will be shipped to you automatically. • If you
prefer one of the Alternates, or no book at all,

simply indicate your decision on the reply form
always enclosed with the News and mail it so we
receive it by the date specified. The News is

mailed in time to allow you at least 10 days to

decide if you want the coming Main Selection. If,

because of late mail delivery of the News, you
should ever receive a Mam Selection without hav-

ing had the 10-day consideration period, that Se-
lection may be returned at Club expense. • After

completing your trial membership, you will be en-
titled to take advantage of our fabulous bonus plan
which offers savings up to 70% and more.

Take any 3 books
(values to $44.95)

foronly 99<^ each
if you will join now and take only
3 more books—at most welcome
discounts—in the next 12 months.

{Retail prices shown)

56530. ISLAND AT THE CENTER OF THE WORLD.
Father Sebastian Englert, Easter Island's mysteri-

ous giant statues, the islanders' puzzling past,

their lost language — new light is shed on them
all here. Lavishly Illustrated in full color. $15.00

35751. BEGINNER'S GUIDE TO ARCHAEOLOGY.
Louis A. Brennan. The techniques and background
information that will enable anyone to find, sur-

vey, test, excavate, preserve, analyze and record
artifacts and other evidences of prehistoric life.

Includes state by state lists of existing sites and
restorations. $9.95

Natural Science Book Club "^s^a

Riverside, New Jersey 08075
Please accept my application for member-
ship and send me the three volumes Indi-

cated, billing me only 99c each. I agree to

purchase at least three additional Selections
or Alternates during the first year I am a
member, at special members' prices. Savings
range up to 30% and occasionally even more.
My membership is cancelable any time after

I buy these three books. A shipping and
handling charge is added to all shipments.

Send no money. Members are billed when
books arrive.

3 books for 990 each
Indicate by number the 3 books you want.
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Now you re talking

my language

Black Russian.
What an

intriguing idea.

A mood in a glass. An ounce of

Kahlua, two ounces of vodka,

rocks. Superb. Before or after

anything.

The Kahlua Recipe Book is yours

for the sending. Because you

deserve something nice.

Kahlua. Coffee Liqueur from Sunny t^exico.

53 Proof. Jules Barman & Assoc,

1 1 6 No. Robertson Blvd.,Los Angeles, Calif. 90048

safe nuclear plants could be built,

then presumably entire areas of the

Arctic, now too cold for agriculture,

could be brought into production.

But the chances seem slim that

even these measures could keep up

with the press of the world's popu-

lation growth.

Our best bet for the immediate

future would therefore seem to in-

volve improved production on exist-

ing farmlands. This possibility de-

pends on the future development of

a combination of three agricultural

technologies: better genetic strains

ol crop plants, better attention to

their nutritional needs so that their

productivity potential can be fully

realized, and better protection

against diseases and predators that

tend to diminish the over-all yield

of the crops.

In looking at these three aspects

of food production, let us note first

that in addition to 2,500 calories

per day, each individual daily re-

quires small quantities of specific

mineral salts, a certain number of

vitamins, and a fraction of an ounce

of eight of the twenty amino acids

that build proteins. Of the total

world amount of protein, about 50
percent comes from cereal grains,

especially wheat and rice. These

crops contain on the order of 5 to

13 percent protein, but this source

of protein does not necessarily pro-

vide all the essential amino acids re-

quired. Pure vegetable diets based

on these grains must be supple-

mented with some animal proteins

or synthetic amino acids to be com-

pletely satisfactory from a nutri-

tional point of view. But while ani-

mal proteins are thus necessary,

they are also wasteful. For example,

it takes about three pounds of grain

to produce one pound of poultry,

about five pounds of grain to pro-

duce one pound of pork, and about

ten pounds of grain for one pound
of beef. Theoretically, the world

would be better able to meet human
nutritional needs if all of us ate

only vegetable matter, properly sup-

plemented with minute cpiantities

of the eight essential amino acids,

which we could easily obtain by

synthesis or microbial fermenta-

tions.

The impact of genetics on crop

yield is probably best illustrated by

the story of hybrid corn. In 1933,

before the introduction of hybrid

corn, about 22.6 bushels per acre

were produced on the average in

the United Stales. By 1943, when
half of all the corn grown in the

United States was hybrid, the aver-

age yield had risen to 33.2 bushels

per acre; and by 1963, when 95
percent of all the corn was in hy-

brids, the yield had reached 67.6

bushels per acre. At the same time

that the higher-yielding hybrids

were being introduced, the need for

chemical fertilizers rose sharply. In

1943 only 28,000 tons of fertilizer

were applied to cornfields of the

United States, but by 1963 the fig-

ure had soared to 821,000 tons.

No matter how good its genetic

background, a crop does not attain

optimal production unless it re-

ceives optimal supplies of nutrient

elements, chiefly nitrogen, potas-

sium, and phosphorus. Each year

every acre of corn depletes the soil

of about 200 pounds of nitrogen,

1.30 pounds of potassium, and 30
pounds of phosphorus, all of which

must be replaced if the yield is to

be maintained. This explains in part

why the so-called miracle rice

strains introduced so optimistically

into Philippine agriculture have

created problems as well as prom-

ise. Without massive quantities of

fertilizers, major increases in yield

cannot be effected, and in most

Asian countries these massive quan-

tities of fertilizer are simply not

available.

Well-fertilized, high-yielding

crop strains grow rapidly and are

extremely succulent. They make an

inviting target for myriad potential

plant pathogens, such as bacteria,

fungi, insects, and nematodes, and

suffer competition from weeds. In

the United States the estimated an-

nual loss due to these pests is about

$11.2 billion per year in the field,

which must be augmented by an-

other $2 bilhon lost in storage,

mainly to rodents. Combating these

losses has prompted the rapid devel-

opment of the third necessary agri-

cultural technology—pesticides. Be-

tween $2 billion and $3 billion per

year is currently being spent on

pesticides in the United States, By

1975 it is estimated that the value

of pesticides will exceed the total

value of fertilizers—a rather amaz-

ing prediction since pesticides are

generally applied in fractions of a

pound per acre, while fertilizers

tend to be apphed in fractions of a

ton per acre. Of all the pesticides,

herbicides are now the most impor-

tant. Their use has been mounting

14



b\ aboul 20 piTccnl ptT Near, and

their value now stands somewhere

between 5 and 10 percent of the to-

tal \ alue of the farm crop.

Although pesticides have rightly

become the target of many people

interested in presening a balanced

ecosvstem. thev clearlv cannot be

abandoned altogether. Such an ac-

tion would lead immediately to an

even more critical food situation

than we now face, which entails ap-

proximatelv two-thirds of the

world's population being in-

adequatelv fed. The use of new ge-

netic strains with vast fertilizer re-

quirements and rapid rates of

growth makes it mandatory that

food plants be protected with pesti-

cides. Some of them do their job

well, are reasonablv specific, and

are rapidlv degraded by micro-

organisms in the soil. That is as it

should be. Others, hke DDT. pro-

duce broad-spectrum results, cannot

be rapidlv degraded, and accumu-

late each vear into a global pollu-

tant. Such pesticides should be used

only when absolutely necessary, as

when satisfactory alternatives are

not available. Solutions wdll be

found through scientific investiga-

tions directed at increasing the de-

sirable quahties of pesticides, min-

imizing their hai'mful side effects,

and developing strains of plants

having improved resistance.

All things considered, the calorie

crunch seems bound to worsen

rather than to diminish. Unbridled

population increase must be

brought into check, for even if agri-

cultural scientists were able bv

some sudden miracle to double food

production, this gain too would be

wiped out \vithin one generation at

the present rates of population

growth. Ultimately, perhaps the

best hope for increased food yields

is to somehow improve the effi-

ciency of green plant photo-

synthesis, which is only about 2

percent in terms of conversion of

incident radiant energy into foods.

But that solution, as we have dis-

cussed in an earlier article (JSatural

Histon: October. 1973) also has its

intractable problems making for

slow progress. Unless the world de-

velops and implements comprehen-

sive plans based on all these facts,

we will be confronted with an even

more critical food shortage.

Columnist Arthur W. Galston teaches

biology at Yale University.
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Announcing
our 16''World Cruise
Jan. 18 from New York, (from Ft. tauderdale Jan. 20).

87 days,31 ports,the s.s. Rotterdam.
The ultimate travel experience aboard a truly magnificent ship.

Visit Rio de Janeiro, Capetown, Bombay, Singapore. Hong
Kong. Honolulu, Acapuico and 24 more. S5475 to $16,545.

See your travel agent or call Miss Martin collect
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^ C;r/ State Zip.

^ Travel agent —
^ The' s.s. Ronerdam is registered in the
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You may never want to get off.

There are 23 species
of birds you'll never see
unless you come to Ethiopia.
Birds are safe here because Ethiopia has been the Hidden Empire

for 4000 years.We have over 830 different kinds of birds. You might

even discover a new species. Call your travel agent. Or mail cou-

pon for facts about our birds and bird-watcher's flights.

ETHIOPIAN AIRLINES 200 E. 42nd street. Dept. HN-12

NewYork, N.Y. 10017 Tel. (212)B67-0095

The Tacazze Sunbird
(Nectarinia Tacazze)- Lives on
the Ethiopian plateau and
in Addis Ababa.
Feeds on the .j--

nectar of flowers. -
'
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A Tale of T>vo Travelers
If Jack Muir backpacks and Manny Watts trailer camps,

whose vacation consumes more energy?

by Rol^ei-t Hei-encleen

I recently asked an Amish farmer

in Sullivan, Illinois, where he vaca-

tions. "Vacation? What I want is

right here." He is the only person I

know who doesn't want to travel.

Colleagues, friends, students—all

value their mobility. This past sum-

mer a co-worker backpacked in

Glacier National Park; a graduate

student drove to Alaska; my wife

worked on a farm in northern Nor-

way; and I climbed in the Wind
River Range of Wyoming. In "Eco-

logical Life-styles," a course given

at the University of Illinois, under-

graduates expressed a strong aver-

sion to an acquisitive life; yet a

great majority wanted to travel at

least as far as Europe. And they

spoke of this as a continuing desire.

Mobility is encouraged by many
segments of our society. The auto-

mobile and airline industries are ob-

vious proponents, but even hiking

and camping clubs contribute. The
promotion of the wilderness experi-

ence—by stressing the difference

between where we live for fifty

weeks of the year and where we va-

cation for two weeks—encourages
travel.

Recently we have become sensi-

tized to those aspects of our lives

that are particularly energy de-

manding, and it is no surprise that

mobility, or transportation, is high

on the list. To quantify the energy

input of vacation travel from the

standpoint of an individual family, I

looked at the energy required to

support the average American fam-

ily's activities. This amounts to

about 700 million Btu. annually,

the equivalent of 27 tons of coal or

4,700 gallons (110 barrels) of oil.

Of this, automobile fuel requires

some 100 million Btu., assuming

one car driven 10,000 miles per

year at 13.6 miles per gallon—the

current national average. An addi-

tional 75 million Btu. go to manu-
facture, maintenance, and other au-

tomobile-support activities, and to a

20 percent energy penalty on gaso-

line—the cost of energy spent in ex-

tracting, refining, and transporting

gasoline. The car's total impact is

175 million Btu., one-fourth of the

family's energy budget.

Public transportation—for com-

muting to work or for vacation

—

contributes an additional average of

10 million Btu. per family. This

much energy would be required to

carry a family of four on a plane

trip totaling 500 miles, provided all

seats on the plane were filled. But

for those with wanderlust and
money, the public transportation

contribution can easily be much
larger. My wife's round trip to Nor-

way, for example, which involved

7,000 miles of flying and 2,000

miles of ferry, rail, and bus travel,

used about 35 million Btu.

In limiting this discussion to va-

cation travel, I must make an ad-

mission: it is not the major energy

user. Vacation use of the automo-

bile, for example, accounts for only

3 percent of total mileage, as op-

posed to 34 percent for commuting
to work. I am, however, concerned

here with what we aspire to, as well

as with what we do now. With in-

creased affluence the trend will be

toward more vacation travel.

I'll use the scheme of comparing

two hypothetical families: one back-

packs, while the other trailer camps
and motorboats. These choices

aren't arbitrary; I was interested in

seeing if the self-righteousness of

some hiker friends about their low-

impact vacations was justified.

Our hypothetical families live in

Champaign, Illinois. Each has four

members, a modest home, a single

vehicle, and an average collection

of energy-using appliances. The

Jack Muirs own an average automo-

bile and vacation on foot in the wil-

derness. The Manny Watts family

bolts its trailer camper to its pickup

truck, ties the motorboat on top,

then heads for an improved lakeside

campground.

I compared the energy impacts of

these two families for three possible

vacations: one within a few hundred
miles, in southern Illinois-Ken-

tucky; one in Glacier National

Park; and one in Alaska. In obtain-

ing my figures, I assumed that the

Wattses have about $3,500 worth

of equipment (camper, boat, and ac-

cessories); the Muirs, about .$1,000

worth of hiking and camping gear. I

further assumed that all the gear

would depreciate 7 percent during

these vacations, with the exception

of the Wattses' recreational vehicle,

which would depreciate 15 percent

on the trip to Alaska. The Muirs'

car gets 13.6 miles per gallon of

gasoline; the Wattses' pickup gets 9
miles per gallon. I also made esti-

mates for the Wattses' moderate use

of their motorboat and recreational

vehicle while the Muirs were in the

backcountry.

For trips involving equal en

route traveling, the Wattses' energy

impact is greater. If, for example,

both families travel 250 miles to

southern Illinois—the Muirs in their

average car, the Wattses in their

pickup camper—the Muirs would

consume 13 million Btu. on their

vacation, while the Wattses would

use 39 million. The Muirs could

save 3 million Btu. by traveling in a

subcompact car, but if the Wattses

were to travel in a large, self-con-

tained recreational vehicle, they

would increase their energy con-

sumption by 20 million Btu., thus

using 59 million.

If both families were to vacation

in Glacier National Park, 1,700

l6





Comparison of Energy Impacts of Backpackers and Pickup-Trailer Campers for Three Vacations

Distance round trip

from Champaign, Ilhnois

Southern IlUnois Glacier National Park Alaska

500 miles 3,400 miles 8,000 miles

(in millions oj Btu.)

Total Energy En Route Energy Total Energy En Route Energy Total Energy En Route Energy

Manny Watts family



Vistaijcaxl Sagaijord Cruises.

Mostpeople take two.

More than 50% of the passengers who
cruise on our two beautiful ships have

sailed with us before. And they just

couldn't wait to get bacl< to the welcome
that's unique to Norway's most ex-

perienced world cruise line.

You find it in the service, the cuisine,

and in the ships themselves, from

your gracious cabin to our dramatic

picture-window lounges. You find it in

the ports of call, carefully chosen to

bring out the best in cruising. And in

the warm welcome-back you get when
you return from a day ashore.

Where will you cruise with us this

year, again or for the first time? It

could be the Caribbean or the Medi-

terranean in spring. Ortheglittering

North Cape. Eastern Europe, or

the South Pacific. Or, in early '75,

the Orient or Africa...

So ask your travel agent soon

where the Vistafjord and Sagafjord are

going. Or call us for brochures. We'd

ike to welcome you aboard on one of

ourcruises ortwo.

From New York (Port Evi

SPRING MEDITERRANEAN, GREEK ISLANDS, April 6-/10
40 days 20 ports Vistafjord
EASTER WEST INDIES, April 12 14 days 7 ports Sagafjord
SPRING CRUISE TO EUROPE & BRITISH ISLES, April 26
35 days. 19 ports Sagaf|ord
NORTH CAPE & FJORDLANDS, June 1. 32 days. 12 ports
Sagafjord
TWO CARIBBEAN CRUISES, from Port Everglades only, June
3, June 13 10 days 4 ports Vistafjord.

NORTH CAPE & NORTHERN EUROPE, June 23V25. 42 days.
19 ports Vislaf|0rd

SCANDINAVIA AND EASTERN EUROPE, Aug. 7. 30 days
8 ports. Vislafjord-
FALL MEDITERRANEAN, Sept. 7/9-. 39 days. 15 ports
Vistafiord
SEVEN CARIBBEAN CRUISES, from Port Eyerglades. Oct. 19-
Jan. 4'. 10-17 days. 5-10 ports. Vistafjord.

SOUTH SEAS-EAST INDIES-ORIENT, Jan. 7/10'. 90 days. 23
ports. Vistafjord.

FOUR CONTINENTS, Jan. 21/23*.79 days. 29 ports. Vistafjord

Vistafjord & Sagafjord,

tlie welcome-back ships.

29 BROADWAY, NEW YORK, N. Y. 10006

Tel. (212) 944-6900.

The Vistaljord and Sagafjord are registered in Norway
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Smile ... get a complimentary

copy of psychology today

and a half-price rate for
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I want a complimentary copy of

Psychology Today
Please send me, without cost, obligation or com-
mitment, my complimentary copy of the current
issue. If I like it, bill me for a year's subscription
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Tills N'io>v of I.ifo l>> SU'plit'n Jay Gould

Tine INonscienee of
Hvimivn INatvii-e

biological determinis

W lien in the seventeenth ((-nturv

a group of girls siniiihaneousl\ sul-

f'ered seizures in the presence ot an

accused witch, the justices of Salem

exphiined the girls' behavior as

demonic possession. In 1971, when
the followers of Charles Manson at-

tributed occult powers to their

leader, no judge took them seri-

oush'. During the nearlv 300 years

separating the two incidents, we

have learned cjuite a bit about the

psvchological determinants of

group behavior. A crudely literal in-

terpretation of such events now
seems ridiculous.

An equally crude literalism has

prevailed in the past in interpreting

human nature and the differences

among human groups. Human be-

havior was simply attributed to in-

nate biology. We do what we do be-

cause we are made that way. The
first lesson of an eighteenth-century

primer stated the position suc-

cinctly: In Adam's fall, we sinned

all. A progressive advance from this

biological determinism has been a

major trend in twentieth-century

science and culture. We have come
to see ourselves as a learning ani-

mal; we have come to believe that

the influences of class and culture

far outweigh the weaker pre-

dispositions of our genetic constitu-

tion.

Nonetheless, we have been de-

luged during the past decade by a

resurgent biological determinism,

ranging from "pop ethology" to

outright racism.

With Konrad Lorenz as godfa-

ther, Robert Ardrey as dramatist,

and Desmond Morris as raconteur,

we are presented with the behavior

of man, "the naked ape," de-

scended from an African carnivore,

innately aggressive and inherently

territorial.

Lionel Tiger and Robin Fox try

to find a biological basis for out-

moded Western ideals of aggres-

sive, outreaching men and docile,

restricted women. In discussing

cross-cultural differences between

W^e have been deluged during the past decade

in, ranging from pop ethology'

m(Mi and women, they propose a

hormonal chemistry inherited from

the rec[uirements of our supposed

piimal roles as group hunters and

child rearers.

Carleton Coon offered a prelude

of events to come with his claim

{Tlie Origin of Races. 1962) that

five major human races evolved in-

dependently from Homo erectus

("Java" and "Peking" man) to

Homo sapiens, with black people

making the transition last. More re-

cently, the I.Q. test has been

(mis)used to infer genetic differ-

ences in intelligence among races

(x\rthur Jensen and William Shock-

ley) and classes (Richard Herrn-

stein)—always, I must note, to the

benefit of the particular group to

which the author happens to be-

long.

All these views have been ably

criticized on an individual basis; yet

they have rarely been treated to-

gether as expressions of a common
philosophy—a crude biological de-

terminism. One can, of course, ac-

cept a specific claim and reject the

others. A belief in the innate nature

of human violence does not brand

anyone a racist. Yet all these claims

have a common underpinning in-

postulating a direct genetic basis for

our most fundamental traits. If we
are programmed to be what we are,

then these traits are ineluctable. We
may, at best, channel them, but we
cannot change them, either by will,

education, or culture.

In various guises, the political

function of biological determinism

has been to serve the supporters of

class, sex, and race distinctions at

home and of conquest or domina-

tion of supposedly inferior peoples

abroad. In the context of Western

history, this means that biological

determinism has served as a tool of

state and commercial power.

If we accept the usual platitudes

about "scientific method" at face

value, then the coordinated resur-

gence of biological determinism

must be attributed to new informa-

by a resurgent

to outright racism"

lion that refutes the earlier fmdings

oi twentieth-century science. Sci-

ence, we are told, progresses by

accumulating new information and

using it to improve or replace old

theories, but the new biological de-

Icnninism rests upon no recent

fund of information and can cite in

its behalf not a single fact. Its re-

newed support must have some

other basis, most likely social or po-

litical in nature.

Science is always influenced by

society, but it operates under a

strong constraint of fact as well.

The Church eventually made its

peace with Galilean cosmology. In

studying the genetic components of

such complex human traits as intel-

ligence and aggressiveness, how-

ever, we are freed from the con-

straint of fact, for we are sure of

practically nothing about these

traits. In these cjuestions, "science"

follows (and indirectly exposes) the

social and political influences of the

time.

What, then, are the nonscientific

reasons for the resurgence of bio-

logical determinism? They range, I

believe, from pedestrian pursuits of

high royalties for best sellers to per-

nicious attempts to reintroduce rac-

ism as respectable science. Their

common denominator must lie in

our current malaise. How satisfying

it is to fob off the responsibility for

war and violence upon our presum-

ably carni\'orous ancestors. How
convenient to blame the poor and

the hungry for their own condi-

tion—lest we be forced to blame in-

dustry or government for our abject

failure to secure a decent life for all

people. And how convenient an ar-

gument it is for those who control

government and, by the way, pro-

vide the money that current science

requires for its very existence!

The deterministic arguments di-

vide neatly into two groups—those

based on the supposed nature of the

human species in general and those

based on presumed differences

among "racial groups" of Homo sa-

il



Now ... let your eyes

do the measuring!

OPTICAL
TAPEMEASURE

»^— —

NOW MEASURE
DISTANCE WITHOUT
MOVING AN INCH...
Do it right from where you're standing . . . without

help from another person . . . without climbing or

awkward maneuvering . . . without worrying about

ladders, obstacles, building materials, mud or snow

. . , and without ribbons, tapes, chalk, strings or

cords. It you can see the target, you can measure

it! With the new Optical Tapemeasure your eyes

do the work.

There's never before been an instrument like

this—anywhere! The Optical Tapemeasure gives Qrder No. 41450: Optical Tapemeasure, $19.95
you precision measurements of any distance from 6 -lyg $1.50 shipping and handling.
to 100 feet—in seconds. Measures height, too. You

handymen, gardeners, etc.

Pocket-size, the Optical Tapemea-

sure is 5'/2" X W4" X 1" and weighs just

8 ounces. Carry it anywhere. Rugged, light

green Cycolac* body with welded steel inner con-

struction, shock absorbing optical mounts, dust-

proof interior. Warranteed for J years against de-

fective parts and workmanship by the famous

American optics manufacturer. Also includes de-

luxe zippered carry case in handsome brown doe-

skin vinyl. Gift-boxed, of course.

Order today. Send check or money order, or charge

your Credit Card. Give Account No., Bank No. (if

any), Expiration Date and Signature. N.Y. resi-

dents add tax.

simply sight the object—fencepost, roof peak, elec-

trical outlet, room corner—through the viewfinder.

You'll see two images of it. Turn the focusing dial

until both images "merge" into one. Then glance at

the tape indicator to read the distance in feet and/

or inches. That's all there is to it. It's fast ... de-

pendable . . . accurate (99.2% accurate at 25 feet,

97.8% at 100 feet). Ideal for contractors . . . paint-

ing, roofing, siding and wiring estimators . . . sur-

veyors, road builders, real estate agents, home
construction firms, architects, insurance firms, acci-

dent investigators . . . and a great gift for home

THE EVERYTHING GUARANTEE
The Gallery guarantees EVERYTHING: the
quality, accuracy of description, availability,

prompt delivery. If not delighted, return
Optical Tapemeasure within 3 weeks after you
receive it (not the usual 10 days) for an
instant refund or cancellation of charges.

Free Gift Catalog On Request

m THE1fGAI|EI1V
Dept. 1375, Amsterdam, N.Y. 12010

p—————————— MAIL THIS COUPON TODAY ————

-

I THE GALLERY, Dept. 1375, Amsterdam, N.Y. 12010

I Rush me (quantity) Optical Tapemeasure(s) (Order No. 41450)
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Expiration Date_I
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I Address
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-Signature.

piens (sec my column of March,

1974). I shall treat the first subject

here and reserve the second for my
next column.

Summarized briefly, mainstream

pop ethology contends that two lin-

eages of hominids inhabited Pleisto-

cene Africa. One, a small, territo-

rial carnivore, evolved into us; the

other, a larger, presumably gentle

herbivore, became extinct. Some
carry the analogy of Cain and Abel

to its full conclusion and accuse our

ancestors of fratricide. The "preda-

lory transition" to hunting estab-

lished a pattern of innate violence

and engendered our territorial

urges: "With the coming of the

hunting life to the emerging homi-

nid came the dedication to terri-

tory" (Ardrey, The Territorial Im-

perative).

According to this view, although

clothed, citified, and civilized, we
carry deep within us the genetic

patterns of behavior that served our

ancestor, the "killer ape." In Afri-

can Genesis Ardrey champions
Ravmond Dart's contention that

'the predatory transition and the

weapons fixation explained man's

bloody history, his eternal agres-

sion, his irrational, self-destroying,

inexorable pursuit of death for

death's sake."

Tiger and Fox extend the theme

of group hunting to claim a biologi-

cal basis for the differences between

men and women that Western cul-

tures have traditionally valued. Men
did the hunting; women stayed

home with the kids. Men are ag-

gressive and combative, but they

also form strong bonds among
themselves that reflect the ancient

need for cooperation in the killing

of big game and now find expres-

sion in touch football and rotary

clubs. Women are docile and de-

voted to their own children. They

do not form intense bonds among
themselves because their ancestors

needed none to tend their homes

and their men: sisterhood is an illu-

sion. "We are wired for hunting.

. . . We remain Upper Paleolithic

hunters, fine-honed machines de-

signed for the efficient pursuit of

game" (Tiger and Fox, The Impe-

rial Animal).

The pop ethology story has been

built on two lines of supposed evi-

dence, both highly disputable:

1. Analogies with the behavior

of other animals (abundant but im-

perfect data). No one doubts that
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You can help save Aurora Corffez

for $15 a month*
Or you can turn the page*

Here are some facts about Aurora Cortez,
her family, and hier town— Plato, Magdalena,
on the coast of Colombia. No editorializing.

No embellishment. Just facts.

Aurora is five years old. She lives with her
parents and three brothers and sisters in a
house made of mud and bamboo.
No electricity. No running water. No

sanitary facilities. Aurora's father earns $1.00
a day herding cattle. And there is about a
50%chance that Aurora will grow up illiterate.

Because it costs money to go to school in

Colombia. Money her father doesn't have.

But for $15 a month through Save the
Children Federation you can sponsors
Colombian child like Aurora. Send her to

school. Improve her living conditions. Help
her neighbors rebuild the bridge that

connects Plato to the town's only hospital.

Help people—indeed, help an entire

community—to help itself.

For youthere are many rewards. The
chance to correspond with a child. To
receive a photograph. And progress reports.

And above all, to know you are reaching out
to another human being. That's how Save the
Children works. But without you it can't work.
So please: clip this coupon and mail it today.
Now you can turn the page.

Save the Children Federation, founded in 1932, is registered with the U.S. StaWDepartment
Advisory Committee on Voluntary Foreign Aid. Contributions are income tax deductible.

I wish to contribute $15 a month to sponsor a Q boy D Qirl:

D Where the need is most urgent

D Africa D Europe D Latin America
n Appalachia (U.S.) D Indian (U.S.) D Middle East
D Bangladesh D Inner Cities (U.S.) D Southern Black (U.S.)

D Chicane (U.S.) D Israel Q Vietnam
n Korea

Enclosed is my first payment:

D $180 annually D $45 quarterly

D $90 semi-annually D $15 monthly

n Instead, enclosed is my contribution of $
n Please send me more information.

NAME TEL. NO

ADDRESS-

CITY _STATE_

David L. Guyer, Executive Director

SAVE YHE CHILDREN FEDERAYION
345 East 46th Street, New York, N.Y. 1001 7 mh
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Sankyo cures
the fuzzies

It looked great in the viewfinder.

But when you projected it on

the screen: fuzzy. It happens a

lot, and we know why. Focusing
problems. It's hard to focus

quickly on a moving subject.

We've got the cure. A unique
superimposed image range-
finder focusing system. It works
quickly, simply, surely, every

time. It's in every Sankyo Hi-

Focus Movie Camera. It's not

in any other camera. Just one
of many advanced Sankyo
features. Just one reason why
tomorrow's movies will be made
with Sankyo. Inspect Sankyo
home movie equipment at your

camera dealer or write for free

literature.

I

Tomorrow's

movies

will be made
with Sankyo.

Sankyo Seiki CAmerica) Inc.
149 Fifth Avenue, New York, N.Y. 10010/212-260-0200

13000 S.AthensWay. Los Angeles, Calif, 90061 /213-321-0320

nianv animals (iiiclu(lin<; ,s()iii(\ i)iil

not all, primates) ilisplax innalc |>at-

lerns of aggression and terriloiial

behavior. Sinre we exhibit similar

behavior, can we not infer a similar

cause'? The fallacy of this assum|)-

lion involves a basic (liriercnce in

evolutionary theory between ho-

mologous and analogous features.

Homologous aspects of two species

are due to a common descent and a

common genetic constitution. Anal-

ogous traits evolved separately.

Comparisons between human
beings and other animals can yield

causal assertions about the genetics

of our behavior only if they are

based on homologous trails. But

how can we know whether sim-

ilarities are homologous or analo-

gous? It is hard to differentiate even

when we are dealing with concrete

structures, such as muscles and

bones. In fact, most classic argu-

ments in the study of phylogeny in-

volve the confusion of homology

and analogy, for analogous struc-

tures can be strikingly similar (we

call ihis phenomenon evolutionary

convergence). How much harder it

is to tell when the similar features

are only the outward motions of be-

havior!

Baboons may be territorial; their

males may be organized into a

dominance hierarchy—but is our

quest for Lebensraum and the hier-

archy of our armies an expression of

the same genetic makeup or merely

an analogous pattern that might lie

purely cultural in origin'.'' And when

Lorenz compares us with geese and

fish, we stray even further into pure

conjecture; baboons, at least, are

second cousins.

2. Evidence from hominid fos-

sils (scrappy but direct data). Ar-

drey's claims for territoriality in-

volve the assumption that our

African ancestor Australopithecus

africanus, was a carnivore. The evi-

dence is based on accumulations of

bones and tools at the South Afri-

can cave sites and on the size and

shape of teeth. The bone piles are

no longer seriously considered; they

are more likely the work of hyenas

or leopards than of hominids.

Teeth are granted more promi-

nence, but I believe that the evi-

dence is equally poor if not abso-

lutely contradictory. The relative

size of grinding teeth (premolars

and molars) is the basis of the argu-

ment. Herbivores need more sur-

face area to grind their gritty and

aliiindani food. A. robuslus. the

supposed gentle herbivore. |)os-

sessed grinding teeth relatively

larger than those of the presumed

carni\()rc. our ance'stor A. afri-

canus.

But A. robustus was the larger of

the two species. As size increases,

an animal must feed a body grow-

ing as a cube of length by chewing

with tooth areas that would increase

only as the square of length if they

maintained the same relative size.

This will not do, and larger mam-
mals must have differentially larger

teeth than smaller relatives. I have

tested this assertion by measuring

tooth areas and body sizes for spe-

cies in several groups of mammals
(rodents, piglike herbivores, deer,

and several groups of primates). In-

variably, I find that larger animals

have relatively larger teeth—not be-

cause they eat different foods, but

simply because they are larger.

Moreover, the "small" teeth of

A. africanus are not at all dimin-

utive. They are absolutely larger

than ours (although we are three

times as heavy), and they are about

as big as those of gorillas weighing

nearly ten times as much! The evi-

dence of tooth size indicates to me
that A. africanus was primarily her-

bivorous.

The issue of biological determin-

ism is not an abstract matter to be

debated within academic cloisters.

These ideas have important con-

sequences, and they have already

permeated our mass media. Ar-

drey's dubious theory is a promi-

nent theme in Stanley Kubrick's

film 2001. The bone tool of our

apelike ancestor first smashes a ta-

pir's skull and then twirls about to

transform into a space station of our

next evolutionary stage. Kubrick's

next film, Clockxvork Orange, con-

tinues the theme and explores the

liberal dilemma inspired by claims

of innate human violence. (Shall we
accept totalitarian controls for mass

deprogramming or remain nasty

and vicious within a democracy'?)

But the most immediate impact will

be felt as male privilege girds its

loins to battle a growing women's

movement. As Kate Millett remarks

in Sexual Politics: "Patriarchy has

a tenacious or powerful hold

through its successful habit of pass-

ing itself off as nature.

Columnist Stephen Jay Gould leaches

geology at Harvard University.
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In 1950 Dr. Immanuel Velikovsky was pronounced

a heretic and his unorthodox theories were banned

from discussion at scientific gatherings.

In June, 1974, leading scholars and scientists from

around the world will gather in Ontario on the

theme, "Velikovsky and the Recent History of

the Solar System."

Many things have happened during the last

24 years. Pensee is one of them.



A
]Ne>v
Profile
for
the
Wolf

With sufficient prey

and enlightened human

neighbors, this

endangered predator could

multiply and reclaim

its former range

toy L. David Mech

One of the most fortunate and

gratifying characteristics of science

is that it is self-correcting. If one

scientist commits an error, sooner

or later another, or maybe the same

one, will discover it and make the

necessary correction. In fact, the

scientific body of knowledge is sub-

ject to continual change, and old

ideas are being modified every day.

Research on wolves is an ex-

cellent case in point. It wasn't until

the 1940s that science, in the per-

son of Adolph Murie, began thor-

oughly revising the body of wolf

"knowledge" that men had been ac-

cumulating for centuries without

the benefit of the scientific method.

During the decade following Murie,

a few more biological studies of the

wolf were conducted. In the 1960s

a virtual blossoming of serious in-

vestigations into wolf behavior and

ecology brought forth much new in-

formation, forging a rough approxi-

mation of the truth about the wolf.

The process continues today, and

the forging is becoming finer. It is

time to stand back and take another

look at the results.

a6
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Timber wolves cornmimicale

their location and identity

by howling, a sound rarely

heard outside of Minnesota,

Alaska, and Canada.

Consider the question of woll

habitat. Wolves have long been

thought to prefer vast expanses of

wilderness; northern coniferous for-

ests or windswept tundra are widely

regarded as typical wolf habitat.

Habitat destruction is commonly
believed to be one of the main rea-

sons wolves have been exterminated

from 99 percent of their former

range in the United States outside

of Alaska. But let us look more

closely.

Originally wolves were distrib-

uted throughout virtually all of the

major habitat types north of 20
north latitutde, which runs through

Mexico and India. They preyed on

the major large herbivorous mam-
mals in these areas: deer, moose,

caribou, elk, antelope, mountain

sheep and goats, bison, musk oxen,

and beavers. Even after man drasti-

cally changed the habitat through

logging, fires, and agriculture, wip-

ing out these prey species from vast

areas, wolves remained and preyed

upon their substitutes: horses,

cattle, sheep, goats, pigs, and rein-

deer. The presence of suitable prey

and the absence of persecution is

more important to the wolf than

habitat.

Most people in North America

think wolves prefer wilderness be-

cause that is primarily where most

of the wolves remain today. But this

is only because wilderness areas are

the only places where wolves have

not been persecuted. In several Eu-

During whelping time in

April, wolves in Minnesota

produce an average

litter offive or six

pups at their den sites.

ropean countries where nuirh ol ihc

populace resides in small rural vil-

lages and no longer persecutes

wolves so intensively, wolves live in

proximity to people. They may wan-

der through a village at night and

snatch up the local dogs or even

visit the outskirts of a large city

such as Rome. In North America

thev are quicklv shot or trapped if

thev do this.

This brings up another facet of

wolf ecology that needs clari-

fication. We have learned during

the past decade or so that wolf pop-

ulations seem to be self-regulating.

It is said that wolves "are limited

by their own social controls, so if

they are left alone by man, they will

control themselves." I believe this

is true as it pertains to most wilder-

ness areas.

However, on the edge of the wil-

derness—for example, the interface

between wilderness and farmland in

central Minnesota—part of the so-

cial control takes the form of lone

wolves dispersing into farming

country. This expansion of range

brings about a population increase,

although the wilderness population

from which the dispersers origi-

nated does seem to be self-regu-

lating and therefore stable. In the

peripheral wolf range of Minnesota,

this population increase has always

been a temporary one because

wolves colonizing farm areas are

persecuted by local residents and

killed by predator-control pro-

grams.

The question of population sta-

bility also arises in discussing wolf

prey. It has been claimed that in

some areas wolves keep their prey

populations stable. One of the most

intensive wolf-prey studies ever

conducted—on Isle Royale in Lake
Superior—seemed to indicate just

that, and I was one of the research-

ers who drew that conclusion. Dur-

ing my three years (1958-61) of

studying the wolves and moose on

that 210-square-mile island, my
counts of wolves, moose, moose re-

production, and wolf kills seemed
to add up to a relatively stable pop-

ulation of both wolves and moose.

My moose estimate was 600 ani-

mals.

Other researchers, under the di-

rection of Prof. Durward L. Allen

o( Purdue University, continued to

keep track of the Isle Royale wolves

and moose for the next several

years. In 1967, Allen and graduate

students Peter Jordan and Phil

Shelton estimated that there were

800 to 1,000 moose on the island;

by 1971 the estimate had risen to

1,000 moose.

In short, the moose estimates

made by successive researchers on

Isle Royale continued to increase.

This posed interpretational prob-

lems. Was the first estimate of 600
merely wrong and the later ones

correct; or were the later ones

wrong and the former correct?

Were all the estimates correct, re-

flecting an actual increase in the

moose herd? (We won't consider

the fourth possibility—that all the

estimates were wrong, and none of

us knew what he was doing.)

This was a most important set of

questions because if the moose herd

had increased during the decade or

so of the studies, then my former

conclusion that the wolves were

regulating the moose herd was

wrong. At most, the wolves (whose

numbers had remained basically the

same throughout this period) might

only have been "dampening" the

moose increase and not really hold-

ing the herd stable.

It took an independent study, by

forest ecologists Henry Hansen,

Larry Krefting, and Vilis Kurmis,

to provide the clues needed to an-

swer these questions. &efting had

worked on Isle Royale for twenty-

five years, studying the relationship

between moose numbers and avail-

able browse. His counts of moose

pellet groups, while not allowing an

absolute estimate of moose num-

bers, did provide an index to the

relative sizes or trends in sizes of

herds. Published in late 1973, these

figures were most revealing. The av-

erage number of pellet groups he

found per acre were as follows:

1961, 63; 1965, 83; 1970, 113. Ei-

ther the moose were defecating

more, or they were increasing.

Thus it appears that, at present,

the Isle Royale wolves are not regu-

lating the moose herd; they are only

cropping off part of the available

surplus production each year. Per-

haps as moose numbers approach

the carrying capacity of the browse
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supply and individuals weaken,

wolf predation will have a greater

effect on, and may help reduce, the

moose herd. Tlien we will have to

refine our thoughts again.

Another recent conclusion that

needs refining pertains to the den-

sities that wolf numbers themselves

may reach. On Isle Royale the den-

sity averaged out to about one wolf

per ten square miles and has re-

mained about that for more than a

decade at least. In Algonquin Pro-

vincial Park, Ontario, when wolves

were legally protected instead of

bountied, their numbers increased

before leveling off to about one wolf

per ten square miles.

These findings, plus those from a

few other areas, led wolf authority

Douglas H. Pimlott to conclude that

an average of one animal per ten

square miles was a saturation point

for wolves—they could not tolerate

higher densities. This conclusion

was well accepted and publicized,

and I could not help but agree with

it. After much intensive research on

wolf numbers in the Superior Na-

tional Forest in northeastern Min-

nesota, my figures showed a basi-

cally stable population from 1966
through 1972 again at a level of

about one wolf per ten square

miles.

But a few other studies began to

turn up some exceptions. Ernie

Kuyt and Gerald Parker, Canadian

Fish and Wildlife Service biolo-

gists, working independently on

caribou wintering areas in the

Northwest Territories of Canada
and in northern Manitoba and Sas-

katchewan, discovered that wolf

densities could compress in winter.

Kuyt estimated an average density

of one wolf per 6.9 square miles,

and Parker, one per 7 to 8 square

miles. Furthermore, graduate stu-

dent Victor Van Ballenberghe,

studying the eastern edge of the Su-

perior National Forest along the

shore of Lake Superior (east of my
own study area) found a 213-

square-mile strip of wolf pack terri-

tories in which the densities

reached an average of one wolf per

5.3 square miles.

All these exceptions involved

areas of extreme prey densities.

Caribou averaged 68 per square

mile in their Canadian wintering

areas. Deer densities in the Lake

Superior shore area had not been

estimated when the wolf counts

were made, but some ten years ear-

lier they had been estimated at 166
deer per square mile in one of then-

winter yards in the area.

Thus while it is still true that av-

erage wolf densities do not exceed

one wolf per ten square miles (and

are usually far lower than this), dur-

ing certain periods of exceptionally

high prey concentrations, wolf den-

sities may almost double.

Determining the densities of

wolves in an area is directly related

to estimating the population. Re-

cent findings have led to some sig-

nificant revisions in estimates of

wolf numbers. One of the most im-

portant wolf populations in the

United States inhabits the Superior

National Forest. Outside of Alaska,

Canada, and Isle Royale, Minnesota

is the only area in North America

(except perhaps Mexico) that has a

significant population of wolves.

(Probably fewer than fifty individ-

uals remain in the rest of the coun-

try.) Within Minnesota's 24,000
square miles of wolf range, Superior

National Forest, including the

Boundary Waters Canoe Area, is the

largest block of public land (4,200

square miles) with the best chance

of not being despoiled by human

settlement or industrialization.

Therefore it is important to know
how many wolves inhabit Superior

Forest. Some of the residents living

nearby (many with strong antiwolf

feelings) have long felt that there

are about 4,000; yet a preservation-

ist group based in California be-

lieves there are no more than 200
wolves in all of Minnesota. Milt

Stenlund, biologist for the Minne-

sota Department of Natural Re-

sources, estimated in 1955 that

there were roughly 240 wolves in

Superior. There have been a num-
ber of other official and unofficial

guesses and estimates, but except

for Stenlund's, there were very

scanty data for any of them.

After six years of intensive re-

search, involving the radio tagging

of seventy-seven wolves, locating

them by radio more than 3,000

times, observing them from the air

more than 1,300 times, and supple-

menting these data with observa-

tions of nonradioed wolves and

their tracks throughout this period,

I have finally arrived at an estimate

that I am confident is accurate.

The results indicate that at least

from 1966-67 through 1971-72 the

wolf population of Superior National

Forest remained relatively stable at

about 400 wolves during early win-

ter and 300 just before whelping
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// had been tlwuglil that, the

predator-prey relationship

between the wolves and moose

on Isle Royale, Lake Superior,

regulated the numbers of moose

on the island. The latest data,

however, show that ivolf kills

have only a dampening effect on

the moose population, which has

increased in recent years from

about 600 to 1,000.

time in April. In 1972-73, a notice-

able decline brought the estimate

down to about 270 wolves in the

spring. This decrease may be closely

linked to a general dechne in deer

numbers that is occun-ing through-

out northeastern Minnesota, as well

as in other areas of the mid-northern

states and south-central and south-

eastern Canada. The decline of the

wolTs natural prey is apparently

caused by maturing forests and an in-

creasing predominance of coniferous

trees, a habitat that is incapable

of supporting large numbers of

deer.

No doubt several other well-re-

searched "facts" about the wolf will

someday turn out to be not quite

correct, and we will have to revise

our thinking again. Each new set of

figures, each conclusion, and each

prediction put forth by any wolf bi-

ologist will come under scrutiny by

others. This will result in still fur-

ther refinements in our knowledge

and a repeat of the self-corrective

process.

It must be admitted that in this

manner we have already come a

long way from the days when it was

accepted truth that wolves traveled

in packs of hundreds of animals,

suckled lost children, and were par-

ticularly fond of devouring little

girls with red hoods.

\'
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Evolixtion under* Attack
Will America become the laughingstock of the educated world

by turning the clock back on Darwin's theory?

by Norman D. Newell
photogi-aplis by David Miienctk

An old controversy concerning

the origins of life and biological

change is being quietly rekindled.

The special creationists, who be-

lieve in the literal truth of the bibli-

cal account of creation despite the

contrary evidence of astronomy, ge-

ology, paleontology, and genetics,

are once again opposing the evolu-

tionists. The issue is how the his-

tory of life should be taught in pub-

lic school science classes.

Organic evolution was publicly

challenged in this country in the

Scopes trial of 1925 in Dayton,

Tennessee. Although Scopes lost

this test case, the fundamentalist

position, as expounded by William

Jennings Bryan, was made to ap-

pear so untenable that it was pre-

sumed by the scientific community
and the public at large that special

creation would never again be an is-

sue in public education. That con-

clusion was premature.

In 1971, the Board of Education

in Columbus, Ohio, passed a resolu-

tion encouraging teachers to

present special creation along with

evolution in discussions of the ori-

gin of life or the universe. After

nine years of petitioning, the Cali-

fornia State Board of Education

ruled in 1972 that henceforth

science textbooks must teach evolu-

tion as a theory rather than a fact,

and that all statements on Darwin-

ism must be carefully qualified.

This was a compromise. What the

fundamentalist lobbyists had sought

was equal time in science teaching

for the theory of special creation.

More recently, the board adopted a

resolution to require equal recogni-

tion of creationism in social science

textbooks wherever evolution is dis-

cussed. And efforts are still being

made in California to compel pub-

lishers to join creation and evolu-

tion in biologv texts.

In 1972, William F. Willoughby,

religion editor of the Washington

Star-Neivs, brought suit as a private

citizen in U.S. District Court

against the National Science Foun-

dation and its Biological Sciences

Curriculum Studv to force with-

drawal of NSF-sponsored biology

textbooks on the grounds that they

present the Darwinian theory of the

origin of man as fact, not theory,

and omit mention of special crea-

tion. The NSF has estimated that

about 45 percent of today's high

school students study from BSCS
texts, which were introduced in

1960. In 1973 the suit was dis-

missed. A bill requiring equal time

for special creation in science

classes is presently pending in the

Georgia State Legislature. Similar

legislation was passed in Tennessee

in 1973 but was defeated in Michi-

gan, Colorado, and Washington.

The National Association of Biol-

ogy Teachers is deeply concerned

that the academic freedom of public

school teachers is being threatened

and the basic principles of science

are being attacked. The association

is presently combating the creation-

ists in the Tennessee courts and ex-

pects to carry its case as far as the

U. S. Supreme Court if necessary.

The biologists argue that the new
Tennessee statute contravenes the

free speech clause of the first

amendment and the due process

clause of the fourteenth.

Professional biologists in various

parts of the United States have pro-

tested the lobbying tactics of the

creationists, and several of the na-

tion's academic and scientific orga-

nizations have passed resolutions

condemning the creationists' pro-

posals on the grounds that special

creation is theology, not science,

and should not be represented to

public school children as a reason-

able scientific alternative to the the-

ory of organic evolution. Included

among these organizations are the

American Association for the Ad-

vancement of Science, the Ameri-

can Chemical Society, The Univer-

sity of California Academic Senate,

and the National Academy of

Science. The last-named, the most

distinguished scientific body in the

United States, was established by

Abraham Lincoln to advise the gov-

ernment on scientific matters.

Who are the special creationists?

Primarily, they are members of

small, independent, predominantly

fundamentalist groups. Many be-

long to evangelical churches whose

total LInited States membership is

estimated at about twenty million.

Fundamentalists are not a mono-

lithic assemblage; their viewpoints

range from conservative to progres-

sive, and they often find no conflict

between science and religion. Per-

haps the most vocal of the anti-

evolutionist groups is the Creation

The Grand Canyon is about

1 mile deep, 4 to 18 miles

wide, and approximately

217 miles long. Its clearly

visible rock strata are a

record of geologic change.

Creationists say the canyon

and its rock record were

formed in about fourteen

months by the waters of the

Flood. Evolutionists say

the canyon was formed over

a period of at least two

billion years by the natural

process of sedimentation,

erosion, the upwelling of molten

rock, and slow movements

m the earth's crust.
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Research Society of San Diego,

which has developed its own text-

book, Biology: A Search for Order

in Complexity, and whose members
were active in the 1972 Cahfornia

ruling. Founded in 1963, this

society, which currently numbers

about 300 full members and 1,200

sustaining and student members,

has two requirements for voting

membership. Applicants must hold

an earned advanced degree in a rec-

ognized area of science and, like the

nonvoting members, who need not

possess an M. A., M.S., or Ph.D., they

must subscribe to the society's

credo, which states in part that

the account of origins in Genesis

is a factual presentation of simple

historical truths.

All basic types of living things,

including man, were made by di-

rect creative acts of God during

Creation Week. . . . Whatever

biological changes have occurred

since Creation have accom-

plished only changes within the

original created kinds.

the Noachian Deluge was an his-

torical event, worldwide in its ex-

tent and effect.

These tenets are a throwback to

the frankly scriptural explanation of

living forms that prevailed in the

first half of the nineteenth century.

They echo the then held belief that

all life came into being separately

and spontaneously, that species are

discrete and immutable, that nature

is static, and that consequently all

forms that would ever exist were al-

ready in existence. At the time it

was also widely accepted that the

universe and man were created in

the year 4004 B.C., a date derived

by Archbishop James Ussher, a sev-

enteenth-century Irish prelate and

scholar, from his study of biblical

genealogies.

A very different view of nature is

held by the evolutionists. They

think in terms of a world of enor-

mous antiquity and gradual, contin-

uous change in which existing

plants and animals, including man,

have slowly evolved from pre-

viously living forms. They also be-

lieve the process of evolution is still

going on.
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E\()lutiotiar\ ihinking began to

appear iiuiin xcars before Cbarles

Darwin lorniulaled his iheorv- Dar-

win's grandlatiier. pbvsieian-natu-

ralist Erasmus Darwin, wrote in

1794, "Would it be too bold to

imagine that in the great lengtii of

time sinee the earth began to exist,

perhaps millions of ages before the

history of mankind ... all warm-

blooded animals have arisen from

one living filament?" And Jean

Baptiste Lamarek, French natural-

ist and professor of zoology, said in

the earlv nineteenth centurv, "Citi-

zens, go from the simplest to the

most complex and vou will have the

true thread that connects all the

productions of nature; vou will have

an accurate idea of her progression;

you will be convinced that the sim-

plest living things have given rise to

all others."

What Charles Darwin did in the

Origin of Species was assemble and

interpret the evidence for evolu-

tion and discover the principle of

natural selection by which it oper-

ates. Through a historic coinci-

dence. Alfred Russel Wallace, an-

other English naturalist, had
simultaneouslv and independently

deduced the same principle. This is

how Darwin described that part of

his theor\' in the introduction to

Origin, published in 1859:

As many more individuals of

each species are born than can

possibly survive [the doctrine of

Malthus]; and as, consequently,

there is a frequently recurring

struggle for existence, it follows

that any being, if it vary however

slightly in any manner profitable

to itself, under the complex and

sometimes varying conditions of

life, will have a better chance of

surviving, and thus be naturally

selected. From the strong prin-

ciple of inheritance any selected

variety will tend to propagate its

new and modified form.

Most biologists now recognize

natural selection as the directive

force in evolution. No modern evo-

lutionist believes that evolution is

the result of a long series of random
accidents. Darwin, however, did

not know the cause of the variations

he had noted within species, nor

how they were passed on to suc-

ceeding generations. That gap has

been closed by the subs(M|uent dis-

covery of the mechanism <if inher-

itance and knowledge of genes,

mutations, and the genetic recombi-

nation that always results from sex-

ual reproduction.

Since evolution b\ natuial selec-

tion was incompatible with the ba-

sic beliefs of many religious creeds,

especially with the presumed place

of mankind in the scheme of things.

Origin oj Species caused an uproar

throughout the Western world, ll

precipitated widespread polarization

among the general public in Europe

and America, separating those who
insisted on the literal interpretation

of the book of Genesis as a histori-

cal account from those who re-

garded Genesis as a poetic legend.

The controversy was seen as pitting

science against religion. It was dra-

matized in the 1860 debate between

Bishop Samuel Wilberforce, up-

holding Genesis, and Thomas H.

Huxley, defending Darwin, during

which the bishop asked his oppo-

nent whether it was through his

grandfather or his grandmother that

he claimed descent from an ape.

Although the theories of evolu-

tion and special creation are essen-

tially the same today as they were

in Darwin's time, the latter-day

creationists have not mounted a

frontal attack on evolution and, for

constitutional reasons, they care-

fully avoid mention of Genesis in

their proposals for the public

schools. Instead, they assert that the

creation theory is as valid as evolu-

tion and therefore deserves ec[ual

attention in schoolrooms, and that

the dispute this time around pits

science against itself. Full members
of the Creation Research Society

hold, after all, master's and doc-

toral degrees in science.

Nevertheless, as the time ap-

proached for the California Board

of Education to make its 1972 deci-

sion, nineteen resident Nobel laure-

ates sent a letter of protest in which

they said, "No alternative to the

evolutionary theory gives an equally

satisfactory explanation of the bio-

logical facts." At a juncture when
science and technology have split

the atom, cracked the genetic code,

and put men on the moon, the cur-

rent revival of pre-Darwinian the-

ory has an eerie, dreamlike quality.

The authoritarian and apparenllv

impregnable cosmology of the

Christian Middle Ages was over-

thrown in the sixteenth and sev-

enteenth centuries by Copernicus,

Bruno, Kepler, and (jalileo, anfl the

descriptive mechanics of celestial

bodies was established by Newton.

These men did not, however, con-

ceive of a long prior history of grad-

ual change in the universe. Time is

crneial to the process of evolution.

The long, slow change outlined by

the evolutionists required a far

greater antiquity for the earth than

the orthodox 6,000 years. Based on

the minimum amount of time

needed to lay down and then de-

nude ancient layers of sediment in

southern England, Darwin himself

estimated the age of the earth at

millions of years. In this century,

that figure has undergone a massive

upward revision. The universe is

now generally believed to be about

ten billion years old, and the earth

about five billion. Life is believed to

have originated on our planet some
three or four billion years ago. That

is ample time for the drama of or-

ganic evolution.

The work of early geologists and

the discovery and interpretation of

trends in the form and structure of

fossils played an important role in

the development of evolutionary

thinking.

The basic principles of earth his-

tory are illustrated by the work of

many brilliant scientists, spanning

the period from the seventeenth

century to the earlv 1900s. Among
them were Nicolaus Steno, James
Hutton, William Smith, Charles

Lyell, and Darwin. They opened the

way for historical interpretations of

the origins of earth and its life and

the evolution of stars and planets.

Steno's contribution appeared in

1669. He developed his theory of

geologic development through his

studies of crystal growth and larger

features such as layered sedimen-

tary and volcanic rocks. He demon-

strated that these phenomena are

the results of sequential changes,

that they have histories. Sedimen-

tary strata now cover the sea floor

and much of the land area—in fact

more than 90 percent of the earth s
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surface—reaching a thickness in

places of several miles. They con-

tain the fossil remains of bygone

plants and animals and other

records of a long history of past

conditions and events. Their
present average rates of accumu-

lation are well known. These rates,

of course, vary greatly from place to

place, but they are consistent with

the conclusion that many hundreds

of millions of years were required to

erode the lands and deposit the re-

sultant material to form the sedi-

mentary record. This record is

made accessible by deep borings

and deep erosion, especially in

mountains where miles-thick se-

quences of sedimentary layers are

often exposed to direct exam-
ination.

The second milestone in the for-

mulation of historical science was

the publication, in 1796, of The

Theory of the Earth, an epochal

work by the Scottish naturalist

James Hutton. Hutton indepen-

dently rediscovered Steno's method
of analyzing the evidence of sequen-

tial steps in past events. He adopted

the Newtonian view that God has

always acted through natural laws

and that the majestic works of na-

tiu-e glorify Him and attest to His

existence. He rejected the possi-

bility of repeated divine control of

events as undemonstrable, specula-

tive, and unnecessary. Instead, he

showed that known physical

causes—gravity, erosion, sedimenta-

tion, heat and cold, volcanic erup-

tions, and earthquakes—are ade-

quate to explain geologic features.

His reasoning led him to conclude

that the khown rates of change, al-

though admittedly variable, would

require much more time to build

the earth than the 6,000 years al-

lowed by theologians. Geologists

have come to think of this orderly

applicatioti of natural laws in geo-

logic evolution as uniformi-
tarianism, or simply as uniformity

of process—the present is the key

to the, past. A modern cdrollary is

that the past can teach us much
about the present and the future.

Hutton's principle was adopted

and broadly illustrated by Charles

Lyell, a compatriot and contempo-

rary of Darwin, in his three-volume

Principles of Geology, which be-
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came a standard work on strati-

graphical and paleontological geol-

ogy. While lying seasick in his

hammock on the outward-bound

Beagle, Dai'win read the first vol-

ume, published in 1830, in which

Lyell argued that the earth's con-

tours were not shaped by the Flood

but by the action of rain, wind,

earthquake, volcano, and other nat-

ural forces. "No causes whatever

have from the earliest time to which

we can look back, to the present,

ever acted but those now acting and

they have never acted with different

degrees of energy from which they

now exert," Lyell wrote.

Fundamental clues concerning

past life and earth history were also

provided by William Smith, an

English surveyor, engineer, and

practical field geologist, who dis-

covered that changes in kinds of

fossils could be used to determine

the sequence and relative ages of

the deposits in which they were

found. In 1815 he published the

first geologic map of England,

which showed that each individual

stratum contained "organized fos-

sils peculiar to itself." The strata,

he found, were arranged in a par-

ticular and fixed sequence over

large areas. This discovery, sub-

sequently confirmed over the world,

makes it possible to classify strata

by geologic age and to date past

events in chronological order.

These facts of the fossil record are

satisfactorily explained by evolu-

tion, not by the creation idea.

Geologists before Darwin's day

thus learned to identify the geologic

ages of strata by their distinctive as-

semblages of fossil remains, espe-

cially those of extinct but abundant

marine organisms. The outline of a

worldwide system of classification

of geologic strata and their ages

based on the vertical sequence was

completed early in the nineteenth

century and is now routinely em-

ployed for geologic mapping, the

search for mineral deposits, and for

the correlation of past events in the

physical and biological evolution of

the earth. All of this development

depended on worldwide changes in

hfe.

At about the time Smith was

making his discoveries, Georges Cu-

vier, a French naturalist, was busy

classifying fossil remains unearthed

in excavations in and around Paris.

Based on what was known of com-

parative anatomy, he organized an-

cient shells and bones into a

chronological succession of genera

and species, among which he
counted about ninety that had dis-

appeared from the earth. What had

caused their extinction? Unable to

reconcile his finding of successively

vanished worlds with the dictates of

fundamentalist principles and un-

willing to abandon his faith in spe-

cial creation, Cuvier embraced the

doctrine of catastrophism, a popular

nineteenth-century theory, which

deemed that it was not the Noa-

chian Deluge alone but a series of

cataclysmic events that reshaped

the earth and destroyed former spe-

cies. According to Cuvier's version

of catastrophism, extinct species

were replaced by migrations from

other regions. Other contemporary

catastrophists, impressed by con-

secutive changes in whole faunas

and floras, believed that each catas-

trophe was followed by new acts of

creation. Many of today's creation-

ists are even more conservative

than their nineteenth-century fore-

runners in their insistence on a

single burst of creation and a single

catastrophe—the Flood.

Hundreds of alternating assem-

blages of land and sea organisms, of

which all but the youngest are ex-

tinct, have been traced over the

world. They tell not simply of one

flood, but of many advances and re-

treats of the sea over portions of

each of the continents. Buried re-

mains of still-living species of ani-

mals and plants, although quite nu-

merous in the earth, are found only

shallowly buried within a few feet

of the present surface in still uncon-

solidated sediments. Thev form a

very small and inconsequential part

of the fossil record. This agrees

with the conclusion of paleontolo-

gists that the modern biota does not

extend back into the deeper strata

believed to be more than twenty-

five million years old. If these spe-

cies had been created together with

all other forms of life, as the crea-

tionists say, they would occur

throughout all abundantly fossili-

ferous strata—representing 600 mil-

lion years of earth history—from



bottom to top. They do not. The

thousands of fossil species that ex-

lend through vertieal miles ol' strata

i>elo\v the reeorils of still-li\ itig sp(>-

eies belong to wholK extinct spe-

cies of organisms that show succes-

sive vertical changes through the

rocks. Thev include many forms

that clearlv are to be classified in

tiie same major groups with modern

organisms of which they ai'e pre-

sumed to be the ancestors.

For several decades, geochemists

have been dating events of earth

historv bv means of the constant

rates of decay of radioactive iso-

topes. This is the radiometric

method. Carbon 14 is effective in

dating objects up to 50,000 years

old. Using radioactive isotopes of

uranium, thorium, potassium, ru-

bidium, and other elements the

time scale can be extended back far

be\ond the 600 million vears of the

abundantlv fossiliferous part of the

record.

As radiometric methods have

been refined and combined with

other methods of relative dating

provided bv rocks and fossils, over-

all precision and reliability have

steadily improved. An accuracy of

plus or minus 10 percent of the age,

in years, is routine for good sam-

ples. The radiocarbon method of

dating has recently been greatly im-

proved by cross-checking radio-

carbon analyses with overlapping

suites of annual growth rings of

trees.

Among the phenomena that im-

pressed Dar\\in, as it had other nat-

uralists engaged before him in

classification of organisms, was the

variation in form within single pop-

ulations and the underlying sim-

ilarity of structure among quite dif-

ferent species. To the creationists,

variation, as explained in the biol-

ogy- textbook of the Creation Re-

search Society, "is simply an ex-

pression of the Creator's desire to

show as much beauty of flower, va-

riety of song in birds, or interesting

types of behavior in animals as pos-

sible," presumably for the delecta-

tion of human beings. Similarities

are attributed to the fact that "the

Creator chose to use a common pat-

tern" in his separate acts of crea-

tion. Organic evolutionists, on the

other hand, attribute variations to

genetic recombinations and muta-

tions. Similarities in form, struc-

ture, and DNA proteins are be-

lieved to indicate a common origin

and the descent of one species from

another.

Much chemical and genetic evi-

dence exists of the essential unity oi

life on earth. For example, one or

both kinds of nucleic acid, DNA
and RNA. by which heredity is en-

coded, stored, and retrieved, caiTies

the genetic message in every orga-

nism from viruses and bacteria to

man. These complex nucleic acid

molecules are paired spiral chains

of nucleotides wound around a com-

mon axis to form a double helix.

The nucleotides vary in sequence

within the chains. The number of

nucleotide pairs in a single gene, or

hereditai-y factor, may range into

the thousands, giving the genes the

potential for a variability so im-

mense that it probably exceeds the

realized diversity of all the orga-

nisms that have ever lived on earth.

Only four kinds of nucleotides—

or genetic "letters"—are employed

to spell out the genetic code—or
"words"—of the chromosomes.
Evolution has been guided by the

formulation of new wbrds, created

bv sexual reproduction or recombi-

nation and mutation, that pass the

test of natural selection.

In rejecting the concept of evolu-

tion in toto, the special creationists,

who still maintain the earth is only

6,000 vears old, level many
criticisms against it. Chief among
them are these: enough time does

not exist for major evolutionary

changes to have taken place; gaps

between major groups exist in the

fossil record; thete is a tendency for

whole groups of species to appear

suddenly, contrary to what one

would expect in evolutionary devel-

opment; the orderliness of nature

could not come about by natural

means; and, finally, organic evolu-

tion is not a fact but only a theory

that has never been proved.

Estimates of the earth's age and

the methods of geologic dating have

alreadv been explained. Lacunae

and aberrations in the fossil record

are answered by the explanation

that the earliest population of any

new group consists of very few indi-

viduals, the chance of their being

pi-eserved is therefore negligible.

The order of nature is far from per-

fect. What order exists, conforms to

the action of known natural laws.

As to the last criticism, there is

no argument. Evolutionists will-

ingly concede that their explanation

of evolution is a "theory." It is,

however, an organized explanation,

a conceptual scheme that satisfies

the facts as presently known. The
evidence on which evolutionary the-

ory is based is indeed factual, over-

whelming in quantity and variety,

and abundantly proved. If organic

evolution is defined as profound

changes in organisms throughout

the history of life, then evolution

may be accepted as a fact. But like

everything else in science, the the-

ory of organic evolution is open to

revision should new evidence ap-

pear.

The evolutionists, for their part,

dismiss special creation not only be-

cause it flies in the face of centuries

of accumulated knowledge but be-

cause it violates the spirit of science

by substituting supernatural ex-

planations for empirical evidence.

The doctrine of special creation is

theology, not science. As the Na-

tional Academy of Science put it in

protesting the lobbying tactics of

the special creationists:

The result of including crea-

tionism in otherwise nonreligious

textbooks would be to impair the

proper segregation of the teach-

ing and understanding of science

and religion. The foundations of

science must exclude appeal to

supernatural causes not suscep-

tible to validation by objective

criteria. Science and religion

being mutually exclusive realms

of human thought, their presen-

tation in the same context is

likelv to lead to misunderstand-

ing of both scientific theory and

religious belief.

To those who think that the bat-

tle over evolution was settled in the

Wilberforce-Huxley debate in

1860, or in the Scopes trial in

1925, one can only repeat the

words of philosopher-poet George

Santayana: "Those who cannot re-

member the past are condemned to

repeat it." D
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CoiTL^foi-table Old Shr-ines;
Divisive ]Xe\v Visions

In present-day Spain, reports of the Virgin's appearance

may attract large crowds, but is belief

strong enough to support a shrine in her memory?

Text and photographs by Jerome R. Mintz

The ancient Spanish shrine of

Marfa de los Santos, situated in

wooded countryside three and a

half miles outside Alcala de los Ga-

zules in the province of Cadiz, is be-

lieved to date back to the period

following the reconquest of the

Moors in the fourteenth century.

Legend has it that the shrine

came into being when a shepherd

guarding his flock discovered a doll-

like image of the Virgin beneath a

palm bush and put it in his sack to

take home for his daughter. But

upon arriving at his house, he found

that the image had disappeared. Re-

turning to the original spot, he saw

it lying under the same palm bush.

Again he placed it in his sack, and

again it had disappeared by the

time he reached his home. The

shepherd's son then went to investi-

gate, and he too saw the image of

the Virgin under the bush. He sum-

moned his father, but by then the

Virgin had disappeared.

The site was first marked by a

cross carved with the words santo,

santo, santo, after the benediction

said there. Later these words gave

birth to the name Maria de los San-

tos, Mai'ia of the Saints. Eventually,

a small chapel was built, and the

shrine became noted for its cures

and other miracles.

Between the seventeenth and

eighteenth centuries a larger chapel

was constructed to shelter the Vir-

gin, together with an adjacent hos-

telry to house the worshipers. Vis-

itors and donors could remain there

to enjoy the air or simply to rest on

the day of the yearly pilgrimage.

Over the centuries, scores of

paintings, along with crutches and

canes, have come to crowd the walls

of the chapel as testimonies to the

powers of the Virgin of Alcala.

Most of the paintings illustrate mi-

raculous cures from grave illnesses.

Some mirror dramatic escapes

from bandits or soldiers; others de-

pict salvation from drowning, falls

from horses, and encounters with

bulls or, more recently, with auto-

mobiles. Many of the paintings

faithfully reflect the emotional con-

tent of the stories. The aura of de-

votion and the primitive perspective

and form of the paintings are remi-

niscent of the early Middle Ages.

Recently, photographs re-enacting

miracles have been tacked on the

wall next to paintings done cen-

turies earlier. The paintings are of-

ten inscribed with such explanatory

messages as:

On the 22 of December 1815,

five shots were fired at Don Fer-

nando Velasquez who com-

mended himself to Our Lady of

the Saints and through her inter-

cession he was not struck.

Jose Garcia Berdolico found to

be seriously mentally ill was

commended by his wife to Our

Lady of the Saints and was cured

in the year 1860.

Ynes Gautie, gravely ill, was

commended to Our Lady of the

Saints by his wife and his mother

and became well. 1878.

Antonio Benitez Solot fell ac-

cidently from the third floor of a

building under construction in

Marbella, April 16, 1971, and

was unharmed, with devotion to

Our Lady of the Saints.

On various occasions the towns-

people have collectively sought the

Virgin's aid. In the past, when

drought threatened the crops, the

men of Alcala would shoulder the

red-mantled Virgin, carry her down
to the Barbate River, and enter it

up to their chests, while others

threw water into the air and

shouted, "Let it rain, Maria of the

Saints." This practice was dis-

continued in the 1940s, when, in

the words of one worker, "the radio

gave weather forecasts."

There are some townspeople who
scoff at the Virgin's supposed pow-

ers, but the day of the annual ro-

meria (pilgrimage) in September at-

tracts a wide range of participants-

ardent believers, those concerned

with their place in the social organi-

zation of the town, and many who
just enjoy a good feast. Revelry

more than rivals piety on this day.

A meal is furnished for the poor

and anv other guests who wish it.

Many bring wine and beer, and

families, courting couples, groups

of teen-agers, and children flock to

the site. Groups with guitars and

castanets come from other towns

and cities. So happy and festive is

the occasion that manv in the crowd

do not even notice when the doors

of the chapel open, and the Virgin

is carried down the steps and pa-

raded around the shrine.

While Andalusian women are

noted for their worship of the Vir-

gin and far outdistance men in

piety and attendance at mass, it is

At the annual pilgrimage to

the shrine at Alcala,

traditional Andalusian dances

are part of the festivities.
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the men of Alcala who maintain the

shrine. The brotherhood of the Vir-

gin provides funds for the shrine,

arranges for the pilgrimage, and

prepares the meal for the poor and

guests.

The brotherhood embraces every

class, but the brotherhood's orga-

nizing junta is elected to office, and

its members belong to the town's

upper and middle classes. The four

principal officers are a veterinarian,

a banker, a doctor, and a school-

teacher, and the six members of the

executive committee have similar

occupations. The men who carry

the Virgin in the procession, how-

ever, are generally woodcutters and

construction workers.

There are no dues in the broth-

erhood, and the sanctuary is main-

tained by donations, particularly

from wedding parties and from

those who use the guest rooms on

the dav of the romeria. Each of the

large landowners in the broth-

erhood donates a cow, which is then

maintained on the land of another

landowner. Money from the sale of

the male yearlings and, eventually,

from the sale of the cow itself is

given to the brotherhood. The sanc-

tuary's herd now totals forty ani-

mals, and the accumulated income

is more than sufficient to support

the shrine. Extra income has built

housing for the poor, and a resident

school for children who live in the

countryside is being constructed.

While the men of the town gen-

erally join in devotion to the Vir-

gin, they are not necessarily follow-

ers of the Catholic church. The
reverse is more often the case. As ev-

erywhere in Andalusia, it is custom-

ary for working-class men to ignore

mass and to deprecate the clergy. For

most it is inconceivable to confess to

another man in order to receive the

sacraments of the church.

The attitudes of the clergy

toward local shrines vary. Some of

the parish priests in Alcala have

considered activities at the shrine as

pagan revelry, but rather than af-

front the emotional followers of the

Virgin, they have kept their opin-

ions to themselves. During a period

of drought some years ago, the

townspeople requested Don An-

tonio, the priest, to lead a pilgrim-

age to the river. His angry retort

was, "Do you think that the Virgin

is a faucet that you can turn on

whenever you need water?" But he

yielded to their pressure.

When he reproached people for

believing in something they could

not see, they responded, ''Don't

you tell us to believe in God? But

you can't see Him. If one believes

in the supernatural, there's no rea-

son why one can't believe in saints

and the Virgin and in witches too."

When Don Antonio persisted in op-

posing the worship of the Virgin,

the bishop was petitioned to remove

him, and he was transferred.

Throughout Spain, occasional

sightings of the Virgin continue to

be reported, but it is difficult to es-

tablish a new shrine and institution-

alize a brotherhood. The shrine at

Palmar de Troyas, about 120 miles

north of Alcala in the heart of

Spain's olive- and wheat-growing

region, is one of two new shrines

initiated in that country during the

last five years.

On March 30, 1968, four young

girls claimed they had seen the Vir-

gin while gathering flowers in an

open field a short distance from the

town. The oldest, a seventeen-year-

old, remained in a state of faint for

several days. On a number of occa-

sions the girls returned to the field

and again reported seeing the Virgin,
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crowd waited for the Virgin to ap-

pear but nothing happened.

During the late morning and af-

ternoon a rising tide of the sick and

maimed struggled up the path

toward the portraits of Jesus and

Mary. A small boy in a wheelchair

was pushed up the bumpy path

close to the enclosure, and the

crowd pressed in tightly. "Don't

step on him!" his father shouted

anxiously. The young man with the

megaphone ordered: "Those who
want to have water blessed, line

up—the sick in front, the healthy in

the rear."

Five o'clock came and went with-

out an appearance by the Virgin.

The crowd waited patiently,

shielded from the hot sun by a blan-

ket of multicolored umbrellas. Just

before six o'clock a number of

women fell into brief trances, their

eyes momentarily vacant. After re-

covering, one woman remained in a

half-swoon, and people flocked

around her, taking from her neck

some of the many strands of rosary

beads she had worn in anticipation

of her spiritual contact. As people

reached out to touch her, she told

them: "I asked for health for all the

sick."

In the early evening the crowd

grew so large that latecomers could

not approach the small enclosed

area where the pictures of the Vir-

gin and Jesus were displayed. At

eight o'clock the voice on the loud-

speaker asked for silence—some

people were receiving messages

from the Virgin. The silence lasted

several minutes and then was bro-

ken by a cry. A miracle had oc-

curred! A mute child had spoken.

She was raised like a banner above

the crowd and passed from hand to

hand. The hysteria of the crowd did

not seem to affect the child, how-

ever. She remained unnaturally

calm, and those standing nearby

said that she did not have the face

of a cured child.

This miracle touched off others

like a series of firecrackers. Word
rippled through the crowd that a

cripple had been cured and also a

blind man. A lame boy was said to

have risen from his wheelchair. One
family urged a paralytic woman to

get out of her wheelchair: "Get up!

Get up!" they urged, helping her to

her feet. She struggled to stand and

then fell back.

Not everyone was favorably

moved by the events at Palmar de

Troyas. Cardinal Jose Maria Bueno

Monreal, Archbishop of Seville,

severely critical, called the reports

of the visions manifestations of hys-

teria and superstition rather than of

the supernatural, and forbade the

priests of the diocese to conduct

mass there.

Since the first flurry of visionary

experiences in the town, there have

been no new local visionaries. The
number of local supporters remains

small, and most townspeople are

skeptical. The four young girls who
originally reported the visions have

either moved away or are being

kept quiet by their families. Many
people in the area question the ex-

periences that have been reported.

"If you don't see it, then you don't

believe. They say they saw it. Who
knows?"

Some have tried to test the claim

of a supernatural presence in the

field but have failed. One said, "I

thought there might be something

to it, and since I have heart trouble

I went. It was at three in the morn-

ing. I was scared to death at that

hour of the night. There's nothing

there. I saw nothing."

Visitors continue to come from

elsewhere in Spain and from other

parts of the world, and mass is said

by foreign priests who are not un-

der the ban issued by the cardinal.

Funds have been raised in Seville to

improve the shrine. One donor

erected a large statue near the pub-

lic roadway and put up a fence. An-

other dreamed that God told him to

dig three wells nearby. The first two

failed, but the third provides

enough water for the flowers that

decorate the shrine. The original

owner of the field, discouraged by

the worshipers who ruine.d his

crops, sold the land to a woman in

Seville who is sympathetic to the

pious trespassers. She is reported to

have said: "If it is established that

the visions are from God, I will

build a chapel and there won't be

any lack of money, but if it is a lie,

I will get rid of everything."

Among the half-dozen adults in

Palmar who claim to have seen the

Virgin are Francisco and his wife,

Ana. The front room of their house

is cluttered with drawings, paint-

ings, and statuettes of the Virgin

and of Christ. Francisco appears un-

like his fellow campesinos—he is

heavily bearded and seems over-

come with ennui. He says that it is

difficult for him to speak of what

has happened since 1968, when the

Virgin was first seen.

Francisco's wife, a large woman
with a soft, set smile, says that she

continues to see the Virgin every

day. Francisco says that he has seen

the Virgin and spoken with Jesus,

but that neither has appeared to

him in a long time. "I want to see

the Virgin again. Before I saw her,

and now she doesn't appear to me. I

want her to take me away. When
something supernatural happens to

you, then you don't care for this

earth any more. No one on earth

has the right to walk before God.

We are filled with sin. But when my
wife asks her, the Virgin answers

that it is still too soon for her to

take me.

"Jesus told me to grow the

beard. 'Francisco, grow the beard.

As happened to me will happen to

you. People will make fun of you,

will mock you.' And they do. Those

in the town laugh at me. People in

cars call me names. My children no

longer know me. They do not come

here. They don't speak to me on the

street."

Ana adds: "Our four children do

not speak to us or visit us. We have

seen the Virgin and are involved

with her. They don't believe."

The role of the shrines in the

lives of the two towns reflects dif-

Tivo walls of the chapel at

Alcala are covered with

religious paintings, which

date from the seventeenth

century to the present. Most

depict the poiver of the

Virgin to effect miraculous

cures or escapes from

accidents. Photographs of

the sick have recently been

added to the walls.
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ferent stages of belief, organization,

and attachment. Over the centuries,

the Virgin of Alcala has been called

upon to resolve the town's collec-

tive problems as well as the needs

of individuals. Belief in the patrona
is closely tied to local and familial

loyalty, and she is considered an ex-

tension of the family. For genera-

tions townsmen have been taught

from childhood to turn to her in

moments of doubt and desperation.

Children are taken to see the Virgin

when they are baptized, courting

couples visit the shrine, marriages

are performed there, and there are

annual pilgrimages. The towns-
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people pray to her, dress her in re-

splendent robes, feed the poor in

her nalne, name their children after

her, light candles to her, boast of

her, and promise to do penance for

her. Even if their childhood faith

dims, they continue to maintain

their loyalty.

For her part, the Virgin comforts

her flock and softens the calamities

of illness and accident. Of course,

there are similar shrines only a few

miles away, but the townspeople

feel a special kinship to their Vir-

gin. As the saying goes, even with

her hands tied behind her back,

the Virgin of Alcala can perform

In a field at Palmar de Troyas,

two women pray for the Virgin

to appear. At right, people

struggle to touch the rosary

beads of an elderly woman who
has just had a vision.

more miracles than the Virgin of

Vejer.

The brotherhood supports needs

other than spiritual ones. A role as

officer or committeeman or a place

in the procession provides status,

merit, and identity with the com-
munity. The money raised by the

brotherhood supports the shrine

and aids the poor. Since the shrine

exists apart from the Catholic

church, townsmen can express reli-

gious or festive feelings without

compromising their anticlerical sen-

timents. In sum, there is a network

of secular and religious support for

the shrine of the Virgin of Alcala

that extends across class lines and
includes persons of diverse religious

opinions and motivations.

In contrast, the shrine at Palmar
rests on a much narrower ideologi-

cal base—the visionary experience.

The first visions of the children at

Palmar startled the town and stimu-

lated visions in a small number of

adults. Thus far, however, the vi-

sionary experience has been exclu-

sive rather than inclusive. While

such visions may have had cathartic

or therapeutic effects for the indi-

viduals involved, they have proved

to be disruptive to the community
and, ultimately, consuming for

some individuals. The visionaries, it

would seem, have overreached

themselves, and their supernatural

experiences have become increas-

ingly suspect. As a result, the shrine

has been in great measure divisive,

separating the visionaries from the

rest of the community and causing

severe strain in some families.

The shrine has also been divisive

in other respects. News of the vi-

sions drew many worshipers from

outside the town, and for a short

time its leaders basked in their

town's notoriety and importance.

Continued on page 85
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of
Central America
Because its species are highly specialized and intricately interrelated,

a tropical ecosystem under human assault quickly collapses

l>> Daniel H. Jaiix.on

"Did vou hear about the fantastic

bat netting at the COMELCO
ranch? We caught twenty-one spe-

cies in four hours."

"Well, vou could have done that

right out back five years ago."

"What would you get now?"

"Maybe five, mavbe seven."

I overheard this conversation be-

tween three biologists who were

conducting bat longevity studies at

Finca La Pacifica, a ranch in the

prime cattle-raising and cropland

region of Guanacaste Province in

Costa Rica. Two of them had just

returned from banding bats at

COMELCO, a larger, corporation-

owned ranch, thirty-five miles

away, and the site of one of the two

remaining remnants of relatively

large, undisturbed lowland decidu-

ous forest from Guatemala to the

Panama Canal Zone. (The other,

also in Guanacaste, is in the Parque

Nacional Santa Rosa.)

The COMELCO tract is now in

the process of being cut and bull-

dozed in order to create more pas-

tureland for the approximately

100,000 head of cattle that roam

wild there. Five years from now,

some biologist might repeat the last

half of that conversation, but he

will probably be studying bats at

Foraging male Eulaema tropica

bees visit a Catasetum orchid

in Oaxaca, Mexico. The

floivers are fertilized

through an exchange of pollen,

ivhich adheres to the bees.

COMELCO instead of at Finca La

Pacifica.

Examples of the local or total ex-

tinction of Central American spe-

cies through habitat destruction are

recounted ad nauseum by those

studying the animals and plants in

these vaporizing habitats. For ex-

ample, in 1965 I collected thirty-

two species of wild bees, totaling

about 1,500 individuals, from the

flowers of an Andira tree (known

locally as carne asado) in Guana-

caste Province; in 1969 I collected

four species, totaling twenty-three

individuals, from the same tree at

the same time of year. In 1965, at

the same site, I dispatched two

howler monkeys that had been

crippled by a car while crossing the

Pan American highway; today there

are no more howler monkey road-

kills in this area—the forest habitat

of the howler has been destroyed

for miles back from the highway.

What escapes the eye, however,

is a much more insidious kind of

extinction: the extinction of eco-

logical interactions. Many of the re-

maining participants of these inter-

actions will probably hold on for

many years, but they constitute

little more than a haphazard, semi-

self-sustaining zoo and botanical

garden. Their complex behaviors,

morphologies, and physiologies

seem unnecessarily complex, even

maladaptive, in the defaunated

fencerow-pasture-field habitats they

now occupy. And I use the word

"occupy" advisedly; for example,

many tree species, represented by

mature individuals left when the

forest was cut, exist only by virtue

of their longevity.

The extinction of an interaction

system occurs in many ways, but

there is one consistent character-

istic: the animals and plants in-

volved no longer interact in the

manner that originally led to selec-

tion for the production and main-

tenance of the traits they now dis-

play.

An esoteric, yet in many ways

representative, example illustrates

this point. During the dry season

(January to the end of April) of

1970, I collected about 7,000 seed

pods from about twenty-five guapi-

nol trees (Hymenaea courbaril, Le-

guminosae), most of which were

growing in fencerows, open pas-

tures, and river-edge forest, and

along roadsides. Remnants of a

once extensive forest, the trees were

generally fifty or more years old. In

approximately 50 percent of the

pods collected, the seeds had been

infested by the larvae of a large

weevil, Rhinochenus stigma.

This weevil has one important

characteristic: When the larva is

mature, it excavates a cavity almost,

but not all the way, through the

very hard pod wall and then pu-

pates inside the pod. The adult wee-

vil hatches about the time the pod

falls from the tree, completes the

cut through the pod wall, and then

disperses into the habitat.

I collected the pods directly be-

low the guapinol trees and gave

little thought to the meager evi-

dence of dispersal agents below the

tree, such as rodents that chew into

the pods or deer that break open

the pods with their feet. Such ani-

mals would be the principal means

by which the heavy pods and seeds

could be scattered to new growing

locations.
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However, 18 of the 7,000 pods

contained another species of a

closely related, but undescribed,

Rhinochenus. The larvae of this

weevil pupated without first cutting

an exit hole through the hard pod

wall, and in all but one of the 18

pods, the newly hatched adult wee-

vils had died of starvation. My past

experiences with seed predators had

led me to believe that they aie not

likely to exist at such a low density.

Since the adult weevils of this spe-

cies did not have the behavior ap-

propriate for escape from the pod, I

speculated that this was probably an

example of an incorrect host. But

my search for an alternate host was

fruitless; in Guanacaste Province

there are no other trees with pods

even vaguely resembling those of

the guapinol.

Then while browsing in the Brit-

ish Museum of Natural History's

Central American weevil collections

made by George C. Champion at

the turn of the century, I found that

he had collected many of the now
rare Rhinochenus at one of my col-

lection sites, but had found only a

few R. stigma. Champion was a

careful collector with a reputation

for accurate labeling. Obviously

many changes have occurred in the

six decades since Champion did his

collecting; for one thing, the popu-

lation of large terrestrial rodents,

primaiily agoutis and pacas, had

been all but eliminated by hunting

and habitat destruction.

I was left with the speculation

that large rodents had to open the

pods for adults of the rare Rhi-

nochenus to escape. This hypothesis

is substantiated by the observation

that when a pod containing this

weevil is opened, the adults run

rapidly away from the pod in all di-

rections; an adaptive item of behav-

ior because pacas and agoutis are

insect- as well as seed-eaters.

To test this idea further, I

searched out several guapinol trees

growing in small tracts of forest

where agoutis and pacas were still

present. In samples of these seed

pods the "rare" Rhinochenus was

by far the more common species

and R. stigma was extremely rare.

It thus appears that in areas where

agoutis and pacas are heavily

hunted or their habitat destroyed,

the currently rare, undescribed

Rhinochenus is still present only by

virtue of occasional immigrant fe-

males flying in from remnant bits of

semi-intact forest. In the forest,

however, it outcompetes R. stigma

to such a degree as to completely

reverse their relative abundances.

In short, over most of the guapinol

population in Guarlacaste Province,

the undescribed Rhinochenus is ex-

tinct because of the elimination of

large rodents. We can predict that

7?. stigma will disappear next, as

the old remaining adult guapinol

trees are thinned out by lumbering

to the point where they are too far

apart for the weevils to fly easily

from one seed crop to the next.

Future field ecologists may also

be misled on an important aspect of

guapinol physiology. Like many
tropical tree species, a specific

guapinol does not bear seeds every

year. There is a considerable body

of theory and evidence that suggests

that this genetically determined be-

havior is an adaptive mechanism.

For example, if the weevils that lo-

cate a particular guapinol produce

enough larvae to destroy the seeds

in, say, 200 pods, then a tree that

produces only 200 pods each year

will have no surviving seeds, but a

tree that produces 400 pods every

other year will have a 50 percent

seed-survival rate in terms of seed

predation by weevils.

When I first started keeping

records on fruiting periodicity of

the guapinol, most of the trees un-

der observation were growing in

pastures, fencerows, and roadsides.

As expected, only one-third to one-

fifth of the trees bore fruit in 1969,

the first year of observation, sug-

gesting that the trees had a three- to

five-year interval between fruit

crops. However, I discovered that

some of the same trees again bore

large pod crops in 1970, and a few

even fruited again in 1971.

A consideration of the mecha-

nism for fruiting leads to a possible

solution. A normal guapinol tree

growing in a forest is under severe

lateral crown competition from ad-

In Costa Rica Euplusia

surinamensis, a typical bee

species, memorizes and

flies this hypothetical

foraging route, or

trapline, to collect nectar

and pollen from flowering

plants. The nest (1) is

constructed 130 feet above

the ground under the loose

bark of a tree. Ground

plants (2, 11, 13), shrubs

(6, 7, 9), understory trees

(10, 12), vines (3, 5, 8),

and an epiphytic shrub (4)

are visited daily.
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jacent trees. The same applies to its

roots. Therefore, only a small frac-

tion of the total photosynthate

(products of photosynthesis) pro-

duced each year can be stored for

eventual sexual reproduction; the

remainder is expended in main-

tenance metabolism. The tree con-

tains a triggering mechanism that

initiates fruit production in the year

when its reserves have accumulated

to the point of permitting matura-

tion of a single large pod crop. The

size of this crop and the time period

between crops is determined by nat-

ural selection; the amount of gain in

seed survival through waiting one

more year is balanced against the

loss in sapling production by not

putting new seeds into the habitat

each year.

This pattern continues until

someone cuts down the neighbor-

ing, competing species that keep

the sun from reaching all but a

small part of the guapinol's crown.

The crown then gets more laterally

oriented sunlight, and the tree re-

sponds with greater leaf production.

The seed-triggering mechanism is

probablv short circuited in the fol-

lowing manner: In the first sterile

year after the last pod crop, the tree

stores as much photosynthate as

normally accrues only after two or

three years in a forest. It then pro-

duces a seed crop and probably

even accumulates enough reserves

during that year for another full

pod crop. Exceptionally isolated

trees may be able to keep this up

for three or four years, before be-

coming sterile for a year or two to

build up reserves again.

Therefore, a guapinol tree de-

prived of its everyday interactions

with neighboring trees is, ecolog-

ically, highly abnormal, and diffi-

cult to use as a model for under-

standing the coevolution of the tree

and its seed predators. The situation

is akin to attempting to understand

the evolution of the foraging behav-

ior of bears by watching them open

garbage cans in a national park.

The tropics abound with other

examples of the extinction of an

ecological interaction. The stately

palma real (Scheelea rostrata) in

Guanacaste Province is worth not-

ing. This palm was once abundant

in swamp forests and on moister ad-

jacent hillsides through the lowland

forest. Because its habitat makes

outstanding pasture, the forest was

cleared. Numerous adult palms

were left standing, however, be-

cause they cast little shade on the

grass and cattle chew the edible

pulp off the nuts. One is led to be-

lieve that here is one tree that will

survive human activities. Not so,

for unless a rodent ventures far into

the pasture and takes a seed into

the forest, the palms in the pasture

are stone dead as far as any future

population is concerned. Their

seeds fall, germinate, and grow into

healthy seedlings during the rainy

season; but when the dry season

comes, they die of drought in soil

that is fully exposed to the sun.

The destruction of interspecific

interactions by human habitat ex-

ploitation is by no means restricted

to those tropical areas where much
of the land has been cleared for

farming. The following example

from the Costa Rican rain forest is

only one of many that could be

cited.

Traveling during the early hours

of the morning along roadsides and

trails near the old town of Puerto

Viejo in Heredia Province, one oc-

casionally sees large female bees

visiting the flowers of low roadside

shrubs. These individuals, of the

species Eulaema cingulata and Eu-

plusia surinamensis, are removing

the pollen from the tubular anthers

of, for example. Cassia (a legume)

and Solanum, a plant in the potato

family. These bees and plants are

common inhabitants of weedy areas

in the lowlands from southern Mex-

ico to Panama.

If we could follow these bees

about in contemporary, badly dis-

turbed plant communities, we
would find that they fly from their

nests to clumps of flowering Sola-

rium, Cassia, Bixa, and Con-

ostegia, collect the pollen, and then

return to the nest. We would see al-

most nothing to indicate the impor-

tant role that they—and many other

euglossine bees of the family

Apidae—played in the primary for-

est from which the fields and pas-

tures were cut.

In the primary forest, these long-

lived bees were in great part re-

sponsible for outcrossing many spe-

cies of woody plants that occurred

as widely scattered individuals in a

very diverse forest. The general fo-

raging pattern, as pieced together

from circumstantial evidence in

many Central American forests, was

as follows: Each day the female bee

left her nest and flew a well-memo-

rized feeding route, visiting each of

a long series of plants. These plants

were often several hundred yards or

more apart and the whole of her

route covered as much as six to

twelve miles. By marking and re-

leasing bees at various distances

from the nest, I have found that

within an hour some of these bees

return to the nest from as far as

fourteen miles away. This could

mean that they have outstanding

homing abilities; it could also be

that they had become familiar with

this section of forest through memo-
rization of many plant sites. Such

familiarity is further suggested by

the observation that some returned

to the nest with a pollen load.

Each plant visited by these bees

produces only one to a few new
flowers each day, but flowering may
go on for as much as six months.

While the bee may have initially lo-

cated the plant through a search

pattern in which flower odor and

appearance were important, on its

daily visits it returns purely through

memory of the site. This was easily

determined when the bees returned

to the plants after the flowers had

been removed.

The basic importance of these

bees is that they are reliable out-

crossing agents for a large number

of tropical plants that normally oc-

cur at very low population densities

and that have often been thought of

as inbreeders because of the great

distance between reproductive

adults.

However, the opportunity to

study the bee's behavior and its effi-

This Costa Rican orchid

of the genus Mormodes is

an outcrosser, dependent

upon bees for cross pollination.

52



fiemy as an outcrosscr is ^onc in

nearly all lowland rain foresl areas

\iiuler moderate to heavy human in-

lluence. As the forest is broken up,

nest-site destruction removes part

of the bee population. Of more in-

terest here, however, is that the

brushy pastures provide large

stands of some of the plants that

onee were widely scattered in the

forest or on occasional natural dis-

turbed sites along a river. The sur-

viving bee species now condense

their feeding routes to incorporate

primarily these plants. Not sur-

prisingly, it is only the more gener-

alist and flexible bee species that

can do this, and not surprisingly,

these presently are the ones with

the widest geographic distribution.

In short, we still see a few of the

bees, but they are not doing what

they were doing for centuries. We
also see some of the plants, and

some of them are still reproducing

by virtue of an occasional visit by

an occasional bee. But we have no

idea what effect the reduction of

outcrossing will have on the popu-

lation of the plants.

It is important to note that re-

duction of the population density of

the plants from which these bees

obtained food was probably respon-

sible for the extinction of many of

the more rigid (specialized) species

of euglossine bees. To make a suc-

cess of a feeding strategy that cen-

ters around a feeding route, there

must be a large number of plants

reliably present; the long flights be-

tween plants do not allow much
time and energy for searching for

new plants. As the habitat is sim-

plified through lumbering, grazing

domestic animals, the building of

housing, and other human activi-

ties, there are bound to be certain

areas where the plant species that

the bee formerly relied on are ab-

sent. This creates a downward spi-

ral. As a bee drops out, the pollina-

tion frequency for an array of plant

species will decline and the resul-

tant reduced reproductive rate may
cause these plants to drop out of the

community.

We have not yet touched on a

major interaction that disappears

when the euglossine bees and their

pollen and nectar hosts drop out.

Male euglossine bees are the famous

"orchid bees" of the New World
tropit's; many are highly host-spe-

cific pollinators of orchids. The nat-

ural absence of these bees from

most Caribbean islands is probably

responsible for the lack of many
species of orchids on these islands.

While large old trees left in pas-

tures may be festooned with or-

("hids, the pollinators are gone, and

since most of these orchids appear

to be obligate outcrossers, incapable

of self-pollination, they too will

eventually disappear. The males of

orchid bees appear to travel extraor-

dinary distances to find very iso-

lated plants, but as rain forest

destruction becomes widespread,

this ability is of little conse-

quence.

There is only one moral to these

accounts. All that is green and trees

is not a forest. Forests are not ran-

dom collections of animal and plant

species. For a plant or animal to be

something other than what it is in a

zoo, all of the elements of its

ecosystem must be present. The

number of still-surviving adults is

no reliable measure of how close a

particular species is to extinction.
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Dines to Egyptian Riddles
When an astronomer turns archeologist,

ancient monuments are cast in a new light

by Gerald S. Hawkins

When Napoleon Bonaparte set

out to conquer Egypt, he took with

him thousands of foot soldiers, two

thousand cannon, and one hundred

and seventy-five scholars—astrono-

mers, archeologists, painters, and

poets. The great general's trip was

more than a battle for trade routes

and colonies; like Alexander and

Caesar before him, Napoleon was

fascinated by the wonders of an-

cient Egypt.

Before the first battle with the

Mamelukes in July, 1798, he rode

across the desert to the pyramids of

Gizeh and looked upon the face of

the Sphinx. But the drifting sand,

high at the time, obscured the

monument's total shape. When it

was excavated in 1818, the lion-

shaped body and the temple be-

tween the paws were exposed.

Hewn out of a natural outcrop of

limestone at the time of the build-

ing of the second pyramid, the

Sphinx is 240 feet in length, stands

66 feet high, and the width of its

face is 13 feet 8 inches. To delin-

eate the shape of the paws and to

repair erosional damage, small

blocks were added after the bulk of

the statue was carved. The dis-

figurement of the face occurred in

recent times, allegedly the result of

practice cannon fire by the Mame-
lukes. An engraved monolith found

between the paws was placed there

some 3,500 years ago. It told the

story of a prince, who, weary from
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ihc liunl, it'stcd in llic shadow of

llic Sphinx and dreaniod he uas

foninianded by the sun-ojod to clear

tlie sand from the monumcMit. In re-

turn, he would become pharaoh.

The stela, sometimes rep;arded as

self-justifying propaganda |>ut there

after the prince, Thutmose IV, had

ascended or usurp(>d the throne,

giyes some clues as to the beliefs of

the ancient Egyptians: "Great and

exalted is this figure of the god,

resting in his chosen place; mighty

is his power, for the shadow of the

sun is upon him." The word used

for the Sphinx is Hor-Akht, "the

sun-god on the horizon."

At the top of the stela is the mo-

tif of the sun's disk, wings out-

spread, ready for its journey across

the sky. From the earliest times in

dynastic Egypt this motif was
placed over doorways and in tem-

ples. Its various shades of meaning
are still not fully understood. It was

a protector, a religious symbol, a

pharaonic insignia. But it also rep-

resented something more: the pha-

raoh was born the son of the sun,

and the shining orb was personified

as the pharaoh when he died. Each
ruler attached the sun-god symbol

Ra to his name. The pharaoh who
built the Sphinx was known as

Khafre, and the face is a portrait of

the god-king. Tlie body lies pre-

cisely east-west; the king's eyes

stare due east across the Nile Valley

toward the point on the horizon

where the gods were thought to

dwell.

Is this orientation significant?

Using astronomical observations

and calculations, astroarcheologists

are learning that many ancient

structures were oriented to the ris-

ing or setting of a certain heavenly

body. In addition to offering a

deeper understanding of Egyptian

religious thought—particularly be-

liefs concerning man's connection

Built during the reign of
Khafre, whose face it

portrays, the Sphinx gazes

toward the eastern

horizon, where the gods

were thought to dwell.

with the sky—such orientations also

rc\ cal the Egyptians" great observa-

tional and scientific abilities.

Others have suggested that the

Sphinx guards the second pyramid,

which stands behind it, and the

Great Pyramid to the north. These

enormous structures, the most mas-

sive creations in the span of history,

boggle the imagination.

The First, or Great, Pyramid was

built by Khufu during his twenty-

three-year reign, ca. 2550 B.C. It

was built on a square base, 756 feet

on a side, chiseled into bedrock that

is level to a fraction of an inch. The
area of the base is thirteen acres, or

seven average-sized city blocks.

When complete, the pyramid rose

to a height of 481 feet, was cased in

flush blocks of white limestone, and

may have had either a black granite

or gold-covered pyramidion cap-

stone at the apex. Each of the four

faces slopes upward at an angle of

approximately .51 degrees. 52 min-

utes. The six million tons of hewn
rock used in its construction would,

as Napoleon figured, be enough to

build a ten-foot wall around the

whole of France. Cut into standard-

sized bricks and laid end-to-end, the

Great Pyramid would reach from

the earth to the moon.

Why did Khufu (called "Cheops"

by the ancient Greeks) have this

monument erected? Since the Great

Pyramid corridor was sealed with

granite plugs, it was not accessible

as a temple. Nor can one say with

assurance that it was a tomb, al-

though at first sight it seems to have

been intended as one. There is a de-

scending entrance passage; joined

to it is an ascending passage that

leads to a granite-roofed chamber

close to the center of the structure,

and in the chamber is a granite, lid-

less sarcophagus. But the tomb was

empty when treasure-seeking Cal-

iph Mamun forced his way through

the solid structure in the ninth cen-

tury. Admittedly, grave robbers

could have precursed him, but

would they have removed every-

thing, including the mummy, the

wrappings, and the wooden coffin?

The only possible entrance was a

rough-hewn vertical shaft, and the

heavy sarcophagus lid, if removed,

would have to have been broken

into pieces to negotiate the shaft. It

is interesting to note also that no

mummified remains were found in

the main chambers of any of the

large pyramids. There is a mortuary

temple near the Great Pyramid, so

it was in some way associated with

death and the afterlife.

Inside the pyramid the walls are

smooth and bare, offering no clue as

to the purpose of the structure. The
only marks are some smoke-written

signatures of Roman origin in the

lower corridors and a few painted

quarry marks, most of which are set

upside down within the structure,

as if to hide the writing. The hier-

oglyphs carved over the gables of

the entrance of the Great Pyramid

were placed there sometime after

Champollion had deciphered the

Rosetta Stone.

The ancient historian Herodotus

was told that 400,000 men labored

in three-month shifts for twenty

years to make what is a wordless,

clueless, geometrical shape that has

long been listed as one of the seven

wonders of the world. There is no

scientific support for the suggestion

that the dimensions foretell in a

cabalistic way the future of man-

kind. Nor is the Great Pyramid an

observatory—the claim that the as-

cending passage pointed to the ce-

lestial pole is untrue. In design,

however, the pyramid does intrigue

the mathematical mind. The sides

align with the cardinal points—the

four principal points of the com-

pass—to an accuracy equal to the

resolving power of the human eye.

Some scholars relate the slope angle

to the irrational number 77, al-

though it is perhaps simpler to

point out that the pyramid angle,

particularly for the Kliafre pyramid,

is 360/7, or one-seventh the cir-

cumference of the heavens, which

may be of symbolic significance.

In 1954 a wooden boat was

found in a rock-hewn pit south of

the Great Pyramid. Three other boat-

shaped pits were found near the base

of the pyramid, but these were

empty. These are another mystery. It

has been conjectured that the boat

was intended to enable the pharaoh

to sail across the sky each day with

Ra. Another scholar suggests that

the boat awaited the pharaoh, ready

to carry him beyond the eastern hori-

zon to the land of the gods.
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Zoser's pyramid, at Saqqara, was
the first "step" pyramid and the

first building ever made of cut

stone. Hieroglyphic texts indicate

that the step pyramid might have

been regarded as a staircase to

heaven or as an interchange with

the gods, while the smooth-sided

pyramids may have represented

solid rays of sunshine. A text found

in a later pyramid said: "Heaven
has made strong the rays of the sun

and you can lift yourself to heaven

like the eye of Ra." These words

are clues to what one feels must be

a deeper meaning.

Other Egyptian structures

present further mysteries. Some
300 miles south of Cairo on the

west bank of the Nile, Amenhotep
in built two large statues known to-

day as the "Colossi of Memnon."
This is a misnomer that originated

with the ancient Greeks, who
thought there was a connection be-

tween the statues and Aurora's son,

the mythical hero who fell at Troy.

Each statue, when originally capped

with the crown of ancient Egypt,

stood nearly four feet taller than the

Sphinx. Quarried from a sandstone

conglomerate and ferried along the

river Nile, these objects were an ar-

chitectural innovation, replacing

the obelisk as a sun symbol.

Earthquakes and sandstorm ero-

sion have defaced the statues, which

were probably carved as likenesses

of Amenhotep. Excavations have

uncovered a temple to the west; its

axis passes between the two Colossi.

The temple axis, and with it the

gaze of the two stone figures, is di-

rected eastward across the Nile Val-

ley in the direction of sunrise.

In the distance behind the Co-

lossi lie the dry, bare hills of

Thebes. The foothills are studded

with mortuary temples of the New
Kingdom Period, which reached its

zenith more than 3,000 years ago.

In a valley behind these hills lay the

richest storehouse of the ancient

world—the deep, secret tombs of

the Valley of the Kings. Because of

a simple accident, Tutahkhamen be-

came the most famous of these pha-

raohs: his tomb, placed near the

spot later chosen by Ramses II, was
covered by detritus from the great

Ramses' tomb and was thus saved

from plunderers.
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Now partly overlaid by the mod-

ern city of Luxor, Thebes, the one-

time capital of ancient Egypt, was

on the east bank of the Nile. On the

northern outskirts of Luxor is the

ancient citadel known to the Arabs

as el Karnak. Sufficient and careful

reconstruction has been carried out

to restore its ancient splendor.

The Amon-Ra temple at Karnak
was 1,860 feet in length, including

the Hypostyle Hall of 12 large and

122 small columns, the quay from

the Nile, the avenue of sphinxes,

and the so-called oriental temple.

The twelve large columns were

80 feet high and 11^/2 feet in diame-

ter at the top. On each pillar there

were inscriptions and scenes show-

ing the pharaoh and gods. This

richly endowed temple, the largest

in the world, was built, overbuilt,

partially dismantled, and rebuilt

over a jjeriod of about two thousand

years. The most extensive rebuild-

ing began under the reign of Thut-

mose III, ca. 1480 B.C., at which

time the god of the temple was

firmly established as a duality of

Anion, the "unseen god," and Ra,

the sun-god. A computer-aided reas-

sembly of carved blocks showed

that the temple was aligned so that

the sun may also have been wor-

shiped there as the disk, the all-

powerful "Aton," during the reign

of Ikhnaton, about one hundred

years later.

The temple's axis, straight to

within inches, is built to point 117
degrees east of north, parallel to the

line between the Colossi on the

other side of the Nile. Other tem-

ples, as well as the High Room of

the Sun within the temple, were

also built to this orientation.

There was a trinity of gods in the

Eighteenth Dvnasty at Thebes—
Amon-Ra; Mut, the wife of Amon-
Ra; and Klionsu, the god associated

with the moon; and all three are

represented in the citadel at Kar-

nak. South of the Amon-Ra temple,

reached by an avenue of sphinxes,

are the ruins of the temple complex

of Mut. The main temple here was

surrounded by a crescent-shaped sa-

cred lake. There was a parallel

temple to the west and a transverse

temple to the north of the Mut
temple. These three temples and

other subsidiary chapels were built

to a rectangular grid that, for rea-

sons that will shortly become clear,

. was rotated by an angle of eight de-

grees to the grid of Amon-Ra.
While the founding dates of the

various temples have not been es-

tablished with certainty, they were

built over a 250-year period from



The High Room of the Sun.

a small rooj temple in

the complex at Karnak, was

open to the sky. It was

dedicated to the sun-god on

the horizon, and priest-

astronomers, looking through

an aperture in the southeast

wall, could observe the

sunrise at the winter

solstice. A hieroglyphic

name for the room, aha,

means "place ofcombat, " where

the sun overcomes the

powers of darkness each year.

the eighteenth to the twentieth dy-

nasties.

What is of interest is that the

temples were buih to a grid, and

that one of these was dedicated to

"Khonsu the child," the moon-
child. The main temple of Khonsu
is situated within the mud-brick

boundary walls of the Amon-Ra
complex. At a casual glance it ap-

pears to be ali^^iied with the latter

grid, but exact measurements show
a rotation of 1.9 degrees. Subsidi-

ary chapels and a roof temple over

the southeastern wall of the main

temple follow this constructional

grid. Within the main temple the

pharaoh is depicted making offer-

ings to Khonsu, and the god is

shown in a form that an astronomer

would presume to be the phenome-
non of the "old moon in the new
moon's arms." When the first thin

crescent of the new moon is seen a

few minutes after sunset, the faint

disk, illuminated by reflected earth

light, is seen within the crescent.

Since dynastic Egypt was a liter-

ate, historic society, one expects a

clear, written account of what was
being done and thought. This is

available to some extent, partic-

ularly with regard to the calendar

and time reckoning, but there is a

vast area of activity—religion.
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death, and myths—that is obtuse or

possibly deliberately secretive. It is

possible that further understanding

of ancient thought processes could

be obtained through astronomy.

Stonehenge, Maya temples in Yuca-

tan, and other ancient structures

appear to have been built to point

to critical risings and settings of the

sun and moon. To determine

whether this is the case with the

Egyptian monuments, we made the

computer travel backward in time

to test their alignment with the sun

and moon for specific dates in

Egyptian history. The slow varia-

tions of obliquity (tilt of the earth's

axis), precession (conical motion of

that axis), and regression of the lu-

nar nodes (the two points in the or-

bit where the moon crosses the

ecliptic) are sufficiently well known
for calculations to be made for spe-

cific dates for several millennia in

Egyptian history and prehistory.

Calculations show that in the pe-

riod of the Eighteenth Dynasty, the

axis of the Amon-Ra temple would

have JDointed precisely to the sun-

rise, disk tangent on the horizon, at

the midwinter solstice. The Mut
grid, as defined by the axis of the

temple of Khonsu the child, pointed

to the setting of the summer new
moon, the first crescent after the

solstice. The setting point was at

the edge of the Theban Hills, near

the Tombs of the Queens. At this

point the crescent had its lowest

southerly position in its 18.6-year

cycle. Thereafter it moved to the

left, taking up its most northerly

position, over the Valley of the

Kings. At the northerly extreme it

was coupled to the grid lines of the

main Khonsu temple.

Were these alignments in-

tentional on the part of the build-

ers, and do they contribute to the

interpretation of the ancient
thought system? The last word in

the debate has not yet appeared in

the journals, but there are several

arguments in favor of such a view.

Many of the inscriptions in the

Great Temple of Amon-Ra and in

the tombs of priests and officials

stress the worship of the sun-god at

sunrise. In his translations, French

Egyptologist Paul Barguet suggests

that the temple as a whole had some
unique cosmic significance and that

it was designed to face eastward,

away from the Nile. There is a small

temple, the High Room of the Sun,

in the northeast corner of the Hall

of Festivals. Dedicated to Ra-Hor-

Akhty, the sun-god of the two hori-

zons (in conventional readings of

hieroglyphs, a y at the end of a

feminine word indicates a double

plural; thus, two horizons), the

temple was open to the sky. In its

southeast wall are remains of an

aperture through which the priest-

astronomers could see the sunrise

on the critical day of midwinter.

This temple is an elevated structure

and is placed directly over a wall

inscribed with details of the founda-

tion ceremony. These show the pha-

raoh staking out the cord, hoeing

the line, and making and laying the

bricks, but as I.E.S. Edwards has

pointed out, the pharaoh's involve-

ment was probably symbolic, with

the exact work being done ahead of

time by a survey team. If, as it

seems, the line was laid to point to

the sun tangent on the horizon,

then the accuracy was within the

limits of precision set by the resolv-

ing power of the human eye.

Furthermore, a critical sunrise,

that of the winter solstice, was cho-

sen. Another hieroglyphic name for

this temple room, aha, translates
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literally as "place of combat." As-

troarcheology supports this inter-

pretation: the sun—at its lowest

point in the ecliptic, its time of dy-

ing and rebirth— is overcoming its

enemy, the winter solstice.

The roof temple on the terrace of

Khonsu has two windows: one
pointing outward to the southeast,

the other inward over the expanse

of roof toward the hills of Thebes,

beyond which lies the Valley of the

Kings. The southeast window is in-

scribed with general statements

about the sun's passage across the

sky. The high, northwest window is

inscribed: "Live the good god, be-

loved of Amon [text damaged] who
shines on the benben[et]y like the

horizon house of [Ra?]." The word
benben is conventionally translated

as the "tip of the obelisk," or the

"pyramidion"; yet in several in-

scriptions the whole temple is

called a benenet. The inscription

could refer to the good god, the

moon-god, beloved of Amon, il-

luminating the temple by shining

through the window slot. Alterna-

tively benben{eX\v could be the far-

thest points of the moon on the

horizon. In the entrance gateway,

built during a later period, the cres-

cent moon is depicted on top of a

pedestal. At the latitude of Tliebes

the crescent appears horizontal, ex-

actly as depicted.

The second extremum of the

crescent summer moon, the lowest

southerly point in the 18.6-year no-

dal cycle, is marked by the grid of

the Mut complex, particularly by

the axis of the subsidiary temple of

Khonsu the child. Again it seems

unlikely that the grid of this third

god of the Theban triad would align

to an astronomical point by chance.

Nor could the priest have failed to

notice the alignment; the crescent

moon was observed diligently be-

cause its disappearance before dawn
marked the beginning of the Egyp-

tian lunar month. The moon would
move from the Khonsu the child

axis to the roof alignment in the

main Khonsu temple during a pe-

riod of 9.3 years. And 9.3 years

later it was back at the Mut posi-

tion, thus completing the 18.6-year

cycle. Interestingly, Khonsu is also

known as the "wanderer." Perhaps

Mut, as the wdfe of the sun, gave

birth to the summer crescent at the

point where it turned.

But what of the other ancient

Egyptian structures? Does as-

troarcheology help us to understand

their meaning? The base of the

Great Pyramid was aligned as accu-

rately as the human eye would per-

mit to the geographic grid. The
other Gizeh pyramids and the

Sphinx also point due east, and it is

reasonable to assume that these

structures were aligned, not just to

the sunrise, but to a particular sun-

rise, that of the equinox. The pyra-

mids, the Sphinx, and the Theban
temples give evidence for a joining

of the earth and the sky, an onto-

logical involvement with the cos-

mos. Similar evidence is found in

other ancient cultures. It would

seem that the first steps toward civ-

ilization came when a culture

looked to the heavens.

The temple of Abu Simbel, ap-

proximately a hundred miles south

of Karnak, has also puzzled schol-

ars; and its meaning, too, might be

clarified by looking at it from an as-

tronomical point of view. Cut into a

solid sandstone cliff, this temple is

the largest monolithic sculpture in

the world; its facade is covered with

gargantuan effigies of Ramses II.

Statuettes of the crowned hawk,

symbol of the sun-god, line the ter-

race. Ra-Hor-Akhty stands over the

door, and a frieze of baboons, greet-

ing the dawn, surmounts the struc-

ture. Baboons, which make noises

and "feel the warmth of the sun"

before first light, were associated in

the ancient mind with the sun.

The brilliant Nubian sunrise ap-

pears from out of the jagged cliffs

across the Nile and the light glides

down the rose-colored massif, pene-

trating the 180-yard length of the

temple to the inner sanctuary.

There it illuminates a statue of

Ramses II, with Amon and Ptah on

his right and Ra-Hor-Akhty on his

left. This play of light, which takes

place on only two days in the year—
in early spring and late fall—seems

to be significant, but no rationale is

given in the inscriptions.

Ten years ago, the whole temple

was cut into blocks and reas-

sembled as a man-made cliff above

the rising waters of Lake Nasser.

Behind the enormous massif is a

carefully concealed air-conditioning

plant, which, by maintaining the in-

terior of the temple at the same
temperature and humidity that

existed at the original level of the

Nile, prevents deterioration of the

sandstone, the carved reliefs, and
the hieroglyphs. In the process of

relocation the alignment was pre-

served.

A small side chapel, constructed

of blocks with two miniature pylons

at the front, was also disassembled

and re-erected at the new site.

Again, the alignment with regard to

the facade was maintained. This

chapel was dedicated to the sun-god

of the two horizons, Ra-Hor-Akhty,

and originally contained other sym-

bols of the sun—four baboon stat-

ues, obelisks, and a scarab beetle.

The walls still show the original

carved reliefs of the bark of the

sun, the boat in which the sun-god

was thought to make its daily jour-

ney across the sky. From a small al-

tar reached by steps, one can look

out between the pylons.

This side chapel was almost cer-

tainly an observatory. There were

other religious uses as well, but the

directional line from the altar out

through the gap in the pylons

pointed to the extreme southerly

sunrise at midwinter in the second

millennium B.C. Since it is not as

large as the temple of Amon-Ra, it

cannot be as accurate, but within

limits of the small irregularities in

the structure and allowing for the

different latitude, it couples with

the same sky phenomenon as Amon-
Ra and the Colossi of Memnon.

Ramses II was a great ruler. Dur-

ing his 67-year reign, he built more

monuments than any other pha-

raoh, single-handedlv fought 2,.500

of the enemy at the battle of Ka-

desh, signed and upheld the oldest

Lit by the morning sun,

67-foot statues of Ramses II

cover the facade of the

Abu Simbel temple.

Members of the royal family

stand at his feet.
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existing peace treaty, was father to

111 princes, and had an undeter-

mined number of wives. But he rec-

ognized his wife Queen Nefertari

above all women, making her im-

mortal with him by commanding

the construction of a second rock-

hewn temple next to his.

Does astronomy give any clue as

to the reason for the Abu Simbel

temple? Measurement of the axis

gives two dates for the penetration

of the sun's rays into the inner

sanctuary—February 22 and Octo-

ber 18. Because the elevation of the

distant skyhne cannot now be mea-

sured from the original river level,

there is an uncertainty of a day or

so either way. Before the temple

was moved, various observers

placed the date of illumination be-

tween October 20 and 23 by the

present Gregorian calendar. Louis

A. Christophe has suggested that

the date corresponds to I Peret I of

the Egyptian civil calendar at the

year of Ramses' first Jubilee. Schol-

ars believe that the February date,

produced as the sun retraces its

path, has no significance.

The Egyptian calendar, length

365 days, slipped with the seasons,

and so the above figures delineate a

narrow interval from about 1268 to

1248 B.C. when the sun's rays

would penetrate the inner sanctuary

at the Jubilee date of I Peret I.

Among the estimates of the begin-

ning of Ramses' reign are some that

would place the Jubilee within the

above period.

This simple result, if accepted,

would radically alter the inter-

pretation of the temple. Was the

site carefully selected and astro-

nomically planned so that after

years of construction, the flash of

sunlight would strike the pharaoh-

god effigies on Jubilee day, bringing

life and rebirth to Ramses and start-

ing a process of deification? The

few seconds of this celestial cere-

mony would be reenacted each suc-

ceeding year, although the date

would fall progressively later in the

civil calendar.

It is a tempting conclusion, yet

there is no explicit mention of this

idea in the hieroglyphs. On the pos-

itive side of the argument, one has

the evidence of awareness of earth-

sky lines in the temples of the three

main gods at Karnak and in the

alignment of the pyramids. Sphinx,

and Colossi. Also the small adjunct

chapel at Abu Simbel, out of keep-

ing with the broad sweep of the ar-

chitecture, seems to have been in-

tended to mark the turning point of

the sun on December 23—the day

of the year when it rose farthest to

the south. Egyptologists have sug-

gested, on the basis of internal evi-

dence, that Ramses II became equal

to the gods during his lifetime in a

manner that transcended previous

pharaohs, with the change begin-

ning during his thirtieth year.

As with other ancient cultures, it

is difficult for the modern mind to

bridge the gulf of time and space.

Over a span of three millennia in

Egypt many highly intelligent

people thought, figured, and solved.

The feeling today is that there was

an underlying principle in Egyptian

philosophy that has not yet been

fully understood. Beyond the incon-

sistencies in their myths and leg-

ends, there seems to have been a

basic set of ideas that helped to pro-

duce an enduring civilization. At

least part of those ideas might have

been an appreciation of order and

stability in the greater environment,

in the cosmos, and in the rehable

movement of the heavenly bodies.

In the words of the priest Kherouef:

The doors of the underworld

open, Sokar, Sun in the sky,

reborn one! This is Atum who

gets up, when you are seen

brilliant on the horizon. You give

back to Egypt her beauty, each

time the sky is pierced with rays,

each time you are born as a disk

in the sky. D

The Colossi of Memnon face

east across the Nile Valley.

Until the northern figure,

right, was repaired in

the second century a.d., it

was known as the "talking

statue, " because it emitted a

loud, crying sound at dawn.
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Some Like It Hot
But some like it cold, and some may even like it

in a pot nine days old

During World War II, mv father

was stationed for a time in El Paso,

Texas, near the Mexican border. Al-

though he brought away little else

of value from this stint at Fort

Bliss, he did return to Detroit with

a taste for fierv jalapeno peppers.

For me, those pale green tongue

burners, lurking in ambush among
the cocktail snacks, were a test of

manhood. But when I managed, at

thirteen or so, to gulp one whole

without a tear or a velp, I discov-

ered that I had been initiated into a

tribe that numbered, as of that day,

onlv two. No one else I knew could

endure even the most exploratory

lick. I was forever doomed to be a

hot person in a cold culture.

Now I do not presume to assert

that modern America Js a cold so-

ciety in the normal sense. Personal

warmth abounds. There can be no

doubt, however, that as a nation we
belong on the cold side of one of

the world's few cultural dichoto-

mies: the great hot pepper divide.

While millions of other peoples

don't think a meal is a meal without

hot peppers, we lack even a native

and unambiguous term in our lan-

guage for cayenne or chili or the

dozens of other species of the genus

Capsicum. We lump them together

with the far milder and botanically

unrelated black (and green and

brown and white) peppercorns as,

simply, peppers. French, at least,

distinguishes between poivre and

piment. But English passes over

this crucial sensory difference with

benign neglect and confuses the is-

sue further by referring to all

dishes, either high in temperature

or high in seasoning, as "hot" food.

There are historical reasons that

help somewhat to explain why nor-

mal American food is not seasoned

like the comparatively pyromania-

cal fare of Ethiopia, Indonesia,

Thailand, India, China's Szechuan

province, most of West Africa,

Mexico, and a good p; .t of the rest

of the tropics and subtropies. Hot

pepper is not native to Europe and

was a late arrival. Even the black

peppercorn {Piper nigrum) was rare

and costly in northern Europe well

into the modern period. The Dutch

garrisoned pepper-growing islands

in the Indian Ocean to protect their

precious plants. And the aptly

named Pierre Poivre earned glory

for himself by initiating the growth

of pepper in the French empire of

the eighteenth century.

Black pepper by now is an estab-

lished item on every table, although

folk wisdom still warns English-

speaking children that an excess

will cause sneezing. And, given the

cheapness of the spice today, it

seems quaint to read that no less a

firebrand than Martin Luther once

fulminated against the pepper trade

as the "big boat carrying off Ger-

many's money."

The capsicum peppers (with the

exception of mild paprika) did not

find a warm welcome in Europe.

Columbus discovered them growing

on the Caribbean littoral. But the

timorous Western palate was never

able to tolerate more than a mere

suggestion of the leading com-

mercial form, cayenne, as a staccato

accent in, say, sauce diable.

In the United States, one can

point to the use of Tabasco in

Bloody Marys and cocktail sauce.

Texas chili has its adherents. Gin-

ger ale gets its pungency from Cap-

sicum. And there is currently a

vogue in a few big American cities

for the chilified cuisine of

Szechuan.

Still, the American palate, even

when it indulges in hot foods, reacts

to them with a shudder. Weaned on

a cold cuisine, we have no back-

ground in hot tastes and are so

struck by the intensity of the expe-

rience that we have trouble sorting

out the different strains of flavor

that can be supplied bv the multi-

farious hot seasonings mixed up in

a well-prepared hot dish. We also

tend to look down on hot cuisines
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because thev have so often origi-

nated in nonindustrial or nonwliite

cultures.

Otherwise discriminating eaters

will look up Irom a plate of the

Mexican national dish, turkey en

mole poblano, with its mixture of

three quite distinct-tasting chilies

and disiuiss the entire achievement

because it "anesthetizes the

tongue." It (meaning any number

of highly individual hot peppers) is

supposed to be used to "disguise

bad meat" or "take people's minds

off their poverty." One also fre-

quentlv runs into the culture-bound

view that all hot food is just crude

stuff, an assault on the body that no

civilized cuisine would permit.

This is nonsense. For one thing,

the so-called advanced nations have

no monopoly on bland food. An-

thropologist Audrey Richards notes

that the Bamba of northern Rho-

desia rarely eat highly seasoned

food, although dried peppers are

available to them. The Nambikwara
of Brazil use no spices or peppers at

all and dilute their food with water

to cool and attenuate its taste.

On the other hand, from the hot

side of the ethnic pepper barrier,

the bland cuisines taste like baby

food. Miguel Covarrubias, the Mexi-

can artist, wrote from Bali in 1937:

"Most Europeans used to beef and

boiled potatoes, simplv cannot eat

Balinese food, but on the other

hand no Balinese of the average

class can be induced even to touch

European food which is nyam
nyam, that is, 'flat and tasteless.'

"

For his part, Claude Levi-Strauss

has concluded in his analysis of the

mvths of preliterate America that

the hot pepper is the symbol of civ-

ilized eating aiuong the indigenous

peoples of our entire hemisphere:

"It is striking, indeed, that the ma-

jority of American societies view

rotted food as the prototype of pre-

cultural nourishment and consider

the hot pepper, which is their prin-

cipal condiment, as the element

that separates nature and culture."

Accordingly, in Martinique, the

Carib-West African palate trans-

formed the relatively bland blood

sausage of France into a more "civ-

ilized" boudin creoIe through the

addition of the small, globular cap-

sicums typical of that island. Many
other accominodations between hot

and cold cultures have occurred.

Simone Beck, Julia Child's Gallic

collaborator on Mastering the Art
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Decoded. A scientist's

fascinating astro-

archeological account of
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desert drawings, the
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of French Cooking, told me that il

was From Mrs. Child that her palate

learned to appreciate the slightly

higher level of seasoning prevalent

in America. Is the famous "deli-

cacy" of French food partly due to

the cultural caution of French

cooks with salt?

in anv case, it is tempting to

imagine how a pimentophile savage

would go about civilizing American

food. Having been taken by his na-

tive Californian informant for a typ-

ical meal at a drive-in, he might

very likely retaliate as follows:

Hamburger Sauvage

2 medium onions, chopped

2 tablespoons oil

V-> teaspoon salt

¥> teaspoon black pepper

12 dried red chilies, crumbled (see

note)

2 teaspoons ground cumin

1 pound ground beef

1. Saute onions in oil until trans-

parent.

2. Add salt, pepper, chihes, and

cumin. Stir briefly and be care-

ful not to burn chilies.

3. Add ground beef Saute over

medium-high heat, breaking up

the meat so that it combines

smoothly with the other in-

gredients and so that all par-

ticles brown individually. Pre-

pared in this way, the beef will

obviously not emerge as a ham-

burger patty. If you insist on

patties, do the first two steps,

mix the chili mixture in with

the meat, off heat, and form the

resultant mixture into four pat-

ties, which can then be cooked

like conventional hamburgers. A
warning: if you refrigerate these

patties overnight, they will be

even hotter, because the influ-

ence of the chili increases with

time.

Yield: Four servings.

Note: Chilies must be approached

carefully. Do not touch your eyes

after handling them or you will be

very sorry. Chinese, Indian, and

most other third-world markets sell

dried chilies. Commercial crushed

red pepper is only a passable sub-

stitute (2 tablespoons' worth will

make a rough equivalent for this

recipe). Ybu can mail-order dried

red chihes from Wing Fat, 35 Mott

Street, New York, N.Y. 10013.

They will keep almost indefinitely

in a glass jar, unrefrigerated. Q
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01 Exploring!

outer Space;
All DYNASCOPES,
including this

superb RV-6, 6-inch

available

on easy terms!

Now it's easy to join the thousands of serious

amateurs who have discovereij the excitement

of exploring our mysterious universe. Your en-

joyment begins right from the start, yet the

challenges and rewards go on for years! And

it's a hobby that can be shared at modest cost.

Ctioose From Many DYNASCOPES!"

Picking a telescope to fit your needs and your

pocketbook is simple when you select a

DYNASCOPE- the same instruments used by

mote than 150 schools, colleges and observ-

atories—and your satisfaction is guaranteed

by a full-refund warranty.

FASCINATING GUIDE
YOURS FREE!

Read these valuable facts be-

fore buying any telescope. IVIail

coupon or postcard for your

complimentary copy of this

helpful guide.

331 Chi
I Manufacturing Co.
rch St., Hartford, Conn. 06101

- TM Registered U.S. Pot. Off

CRITERION MANUFACTURING CO-, Dept- NH-47

331 Churctl St-, Hartford, Conn. 06101

Please send your free Telescope Guide.
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Talented Little Towel

Absorbent terry cloth towel is shaped into

the Eddie Bauer Toweling Hat to outsnnart

summer heat two ways! When your brow is

perspiring, just wipe it with your hat. Or
douse your hat in water, wring it out and

wear it to keep your cool at tennis, boating,

fishing, camping or golf. Sizes: 8(6% -6%),

M(7-7y8), 1(71/4-73/8), XL(7y2-7y8). Colors:

White, Yellow, Powder Blue, Navy. 2002
Toweling Hat, $4.95 postpaid.

f Order today! Money-back guarantee! ^

Enclosed is my check or money order for

$ (Add sales tax where applicable.)

Please rush my 2002 Toweling Hat.

Size Color

D Send me FREE your color catalog of over

1000 exciting outdoor products.
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Dept. HNH. 1737 Airport Way S-, Seattle, Wa. 98124
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Presenting 1 1 IC
Invisible
University

vjnce upon a time, we used to try to
stuff all of our learning experiences into
neat little boxes.
The spatial boxes were classrooms and

tbe time boxes were labeled Grade
School, Junior High, High School, and
College.

But now we're breaking out of the
boxes (perhaps because we felt we were
suffocating) and findinj, new learning
adventures all around us, all our lives.

Television documentaries, book clubs,
paperbacks, magazines, 16mm films and
cinema verite, correspondence courses,
talking tape cassettes, museums going
show business— all are i^art of an "invisi-

ble university" that permits any inter-

ested citizen to share in the joy of discov-
ery with today's scientists and thinkers.

We're finding out that you don't have
to have a college degree to be an edu-
cated person—and that you don't have
to stop educating yourself after you get
one.
This may exfilain the phenomenal

growth of the fairly new monthly maga-
zine Psychology Today. In just five

years, it has zoomed up out of nowhere
to a circulation well over 850,000 monthly
copies.

Psychology Today was introduced to

bridge the gap between the laboratory
and the living room, the professional
and the educated layman.
Each month it presents the views and

findings of pioneering professional re-

searchers and thinkers, including lead-
ers like Carl Rogers, Bruno Bettelheim,

Margaret Mead, Erich Fromm, Harvey
Cox, John Lilly, B. F. Skinner, Kenneth
Keniston, Herbert Marcuse.
Not jazzed up. Not watered down.

Not clouded over with professional jar-

gon. Just straight and clear in a way
that both professionals and an interested
general audience can enjoy and appre-
ciate. And visually enhanced with color-
ful jirize-winning avant garde graphics
that reinforce the tingling feeling of high
adventure.

Traditicmally. in many college sub-
jects, you had to grind for a year or two
through agonizingly dull basics before
you got to "tbe good parts." In Psychol-
ogy Today you start out with "the good
I)arts"—the fascinating, illuminating
contemjjorary discoveries about who we
are, why we act as we do, and how we
can change.
Here are a few topics under recent

discussion in our section of "the invisi-

ble university" ...

Does sports activity really build
character?
Can a psychological test jiredict your

succe,ss in business? In investing?
Why do fat people eat even when

they're not hungry?
How might psychology have prevented

the Vietnam war?
Why do many bright, cai:)able women

in business have a will to fail?

Can three people be happily married
— to each other?
Does "the screaming" cure really

work?

f-- -„

BUILD YOUR OWN PER.SONAI, LIBRARY
ON THE HUMAN SCIENCES
The lasting value and significance of the a

lnPs\chnlng\ Toda\
iir h..
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Atmosplaeric Titan
riic [ilaiu'ts are obvious, brilliant

beacons in our night sky. Venus,

Mars, Jupiter, and Saturn usually

are among the brightest points of

light in the heavens, and this promi-

nence has led astronomers to devote

much time to them. In fact, many
astronomv texts tend to leave the

student with the impression that the

sun and planets make up all of our

solar svstem.

There are, however, other, just as

interesting objects in the solar sys-

tem: the moons. Because our own
satellite is obviouslv barren and

lifeless, the possibility of life on anv

satellite in the solar system has typi-

cally been dismissed with little

thought. But some astronomers are

coming to believe that this dismissal

is hasty, and we are gradually learn-

ing that these other moons are defi-

nitelv not carbon copies of our own.

The thirty-two natural satellites

in the solar system range from large

bodies, comparable in size and mass

to Mercury, to others that would

not even be visible from the surface

of their primary planet. Some fol-

low circular orbits in the same
planes as the equators of their plan-

ets, while others describe eccentric

ellipses inclined at steep angles to

the equatorial plane. Although
there are more moons than planets,

little is known about them. They
are smaller than planets, harder to

see, and at first glance seem un-

likely places to study the early

chemical processes that lead to life.

Yet conditions on one of these

moons. Titan, may be reminiscent

of those of the early earth.

A small, inconspicuous body in

the solar system, Titan, Saturn's

largest satellite, is the onlv moon
known to have a dense atmosphere.

In 1944 the late Gerard P. Kuiper

of the University of Arizona found

that two frequencies in the sunlight

reflected by Titan are efficiently ab-

sorbed bv methane gas. For the

next quarter of a century this was
nearly all that was known about Ti-

tan's atmosphere. In the last few-

years, however, attention has fo-

cused on this distant satellite, which

has twice the volume of our moon
and about half the mass of the

planet MeiTury.

Because Saturn's distance from

the sun is more than nine times as

far as earth's, one would expect Ti-

tan to be cold, about -200 C. But

detailed study of Titan's infrared

emissions shows it to be much
warmer—at least -128° C. Even

more surprisingly, we now have a

measurement of Titan's surface

pressure—a startling 0.4 earth at-

mosphere. Thus, a satellite with

only 1.9 times our moon's mass has

a surface pressure hundreds of

times greater than that on the sur-

face of Mars.

An important key to the mystery

of Titan may be its distance from

the sun, much farther than that of

our own moon, and we can expect

the warming influence of sunlight

to have played a different role in

the evolution of any possible atmo-

sphere.

Near the top of an atmosphere a

high-velocity molecule moving
directly upward has a good chance

of escaping. For a given tempera-

ture, the lightest molecules escape

most readily. Thus, hydrogen, he-

lium, carbon dioxide, and other

relatively light gases should rapidly

diffuse away from less massive ob-

jects, such as Titan. Heavier gases,

such as methane, nitrogen, and am-

monia, may cling to large moons,

however, and provide a fairly thick

atmosphere. What matters is the

temperature at the top of the atmo-

sphere, which is determined primar-

ily by the amount of sunlight falling

upon it. The temperature of the

lower atmosphere may be consid-

erably different, a fact with impor-

tant implications.

How can we account for Titan's

warmth? The only reasonable ex-

planation seems to be that a green-

house effect operates there, trap-

ping the sun's heat. This process

begins when visible light passes

through the atmosphere and warms
the surface. Once heated, the sur-

face radiates infrared waves out-

ward. Although the atmosphere is

transparent to sunlight, infrared

light waves will be absorbed, and

heat will be retained inside the at-

mosphere.

Since 1944 Kuiper and others

have closely studied Titan. They ob-

served that it has dark and light

markings, which change with time.

Cornell University's Joseph Ver-

verka has noted that sunlight re-

flected from Titan is reminiscent of

the reflection from clouds, rather

than from a solid surface. Titan is

also red, a property not fully under-

stood. Until recently these facts fit

together into a fairly consistent

view. Although Titan has only one-

sixth the earth's gravity, the top of

its atmosphere is relatively cold, so

it should retain heavy gases such as

the methane Kuiper found, but not

lighter gases. Thus, astrophysicists

were surprised when Lawrence
Trafton of the University of Texas

announced in 1972 that he had

found hydrogen, the lightest gas of

all, in Titan's atmosphere.

Hydrogen, like methane, effi-

ciently absorbs infrared radiation

and seems a good candidate for a

• greenhouse agent. The presence of

hydrogen in Titan's atmosphere is a

mystery, however, unless it is stead-

ily replenished by the moon itself.

Cornell University's G. Mullen and

Carl Sagan believe volcanoes on Ti-

tan may give off large quantities of

liquid ammonia, methane, and wa-

ter. These fluids could percolate to

the surface, evaporate, and enter

the atmosphere. Ultraviolet sunlight

would then break them down into

hydrogen and several types of or-

ganic compounds. This would be a

continuing source of hydrogen, and

the organic molecules could explain

Titan's reddish hue.

Thomas McDonough and Neil

Brice of Cornell University have

speculated that hydrogen may ap-

pear in Titan's atmosphere because,

although it escapes, it must inevita-

bly return. A hydrogen molecule

that leaves the top of Titan's atmo-



sphere goes into orbit around Sat-

urn, but it does not have enough ve-

locity to leave the vicinity of

Saturn's deep gravitational "well."

Thus, a doughnut-shaped ring of hy-

drogen would accumulate around

Saturn in the region of Titan's or-

bit. Eventually, a wandering hydro-

gen molecule will encounter Titan

again and, if conditions are right,

be recaptured. This process could

greatly increase Titan's hydrogen

concentration. There ai^e only cal-

culations to support this theory, but

it does raise the interesting possi-

bility that Titan may be capable of

"cycling" its atmosphere into outer

space and back again.

Whatever the mechanism, meth-

ane and hydrogen combine to form

a warming blanket around tiny Ti-

tan. Recent theoretical studies have

tried to sketch the formation of

such small worlds, assuming they

began as lai'ge clumps of the dust

and various ices that seem prevalent

in the outer solar system. Accord-

ing to such studies, the heavier,

rocky portions of the mix then sank

inward and formed a core sur-

rounded by a thick mantle of liquid

water and ammonia. Gravitational

compression probably warmed the

interior somewhat, providing the

heat to keep most of the water and

ammonia slush from freezing. Over-

lying this is a crust of solid ice per-

haps thirty miles thick. Meteorites

falling on this crust would cause ex-

tensive cracks and spectacular cra-

ters. Volcanic magma boiling up
through the liquid mantle would

warm parts of the surface, perhaps

providing pools of liquid methane.

There are probably no ponds of

water or liquid ammonia, for al-

though Titan is anomalously warm,
it is still quite chilly by earthly stan-

dards (ammonia freezes at -78° C.

on earth). In chemical composition

our picture of Titan's surface re-

sembles the early earth. It is a much
colder place, however, and at first

glance seems an unlikely site for

important biological processes.

But our ideas about biochemistry

are based on a narrow range of ex-

perience. In the eai'ly earth, there

were probably many more avenues

available for chemical evolution.

We know that life without oxygen

once held sway on our planet and

has now virtually vanished—it lost

out to those organisms that could

use oxygen as a metabolic catalyst.

There were probably other incipient

An artist's rendition of
Ganymede, Jupiter's fourth

and largest moon, shows

the snowfeelds and
rocky areas that may
exist there. The large

crescent is Jupiter itself.

living systems, based on the some-

what different biochemistry of that

age, but the system we know now
was highly successful, literally de-

vouring its early competition. The
winner in this early struggle among
life systems was probably dictated

by chance ingredients on earth at

that time. As far as we know, there

is no reason why our particular

biochemistry is the only one that

survives in a wide range of plan-

etary environments.

All living creatures on earth are

made up of complex carbon com-

pounds containing nucleic acids

and proteins. The nucleic acids

carry the blueprint of inherited

characteristics, and the proteins do

the many tasks of transmitting this

information. These ingredients live

in a bath of water; all life we know
has evolved to use water wherever

possible. Life is essentially sup-

ported by a welter of complex or-

ganic molecules immersed in water.

But water is not the only solvent

that promotes chemical reaction.

Many of ammonia's properties-

heat capacity, heat of evaporation,

versatility as a solvent, and ten-

dency to liberate a hydrogen ion-

are, in the biological sense, almost

as good as water's.

If there were liquid ammonia on

Titan, many biological reactions

analogous to those that occur in wa-

ter would be possible. But it is

likely that conditions do not permit

liquid ammonia, and that there are,

instead, ponds of methane. Meth-

ane, however, is not the same sort

of liquid as water. In water, mole-

cules of ordinary salt break up into

separate ions of sodium and chlo-

rine. Water's ability as an ionizing

solvent enables it to encourage

chemical reactions and the forma-

tion of complex structures. But in a

totally inert background, such as

methane, substances receive no

help from the solvent, for it cannot

dissolve substances that have sepa-

rated positive and negative charges

in them. This would seem to de-

stroy any analogy we wish to make
between life in a water ocean and

life in a methane pool. But methane

can dissolve other types of sub-

stances, such as fats or oils. Water

cannot do this—thus "oil and water

don't mix."

Proteins are very long molecules

capable of carrying a great deal of

information in their complex
chains. This vaiiety and versatility

seem necessary to communicate the

vast library of genetic information

that life requires. To imagine a

methane environment that is not



hostile to the formation of complex

structures we must search out long

organic molecules that can interact

in methane. Ammonia and water

can break up materials and speed

reaction because the electric

charges in their molecules are not

symmetrically distributed. These

are called polar hquids, meaning

they can dissolve substances, such

as ordinary salt, that have separated

charges in them. Methane, how-

ever, is a nonpolar liquid. There are

already some nonpolar molecules

on earth that could conceivably re-

act in a methane environment. Our

brains, in fact, contain giant non-

polar molecules t)l' complex ami un-

known function.

The obvious drawback to \'u\uu\

methane as a background for chem-

ical evolution is its coldness. Life

uses marginally stable compounds

that can react quickly and variously

in many subtle fashions. Tempera-

ture has a great influence on these

reactions. At earthly temperatures

the hydrogen bond produces ar-

rangements that can be conve-

niently broken, yet at the same time

they do not fall apart if left alone

for a short while. In cold methane

ponds weaker bonds might play the

same role that hydrogen bonds do

on earth. Our earthly biochemistry

would be sluggish indeed in a meth-

ane ocean. But we cannot rule out

the possibility that fat chains can be

quite reactive in cold methane sur-

roundings. These molecules would

be so unstable at earthly tempera-

tures that we probably do not even

know of them.

There must, of course, be sources

of energy to drive chemical reac-

tions, in addition to a hospitable

solvent to contain them. Although

we know little of surface conditions

on Titan, there are probably energy

sources resembling those on the

primitive earth. High-energv par-

ticles from the sun bombard the

surface, lightning may fork between

the methane clouds observed above

Titan, and volcanoes could be a

continuing source of heat and raw

material percolating up from the

moon's core.

Remembering that reactions at

low temperatures require less en-

ergy to drive them, we can specu-

late that complex organic chem-

istries may proceed at respectable

rates in methane ponds. Long mole-

cules, such as the fats and oils we
know, could combine in subtle fash-

ion to set the stage for life itself.

What of other, larger moons in

the solar system? According to

earthbound observations and the re-

sults of Pioneer 10, two of Jupiter's

moons, lo and Ganymede, also have

atmospheres. But the gases clinging

to their surfaces are a million times

thinner than Titan's.

lo is an odd object. It circles close

to Jupiter, and after it emerges from

the planet's shadow, it is unusually

bright. But the luster fades within fif-

teen minutes, leading some observers

to speculate that lo's atmosphere con-

denses out in the cold shadow. Like

Titan, lo is red.

The largest satellite of all is Jupi-

ter's fourth moon, Ganymede,
which has 0.16 earth gravity. Be-

cause it is closer to the sun than Ti-

tan, the top of its atmosphere

should be warmer; perhaps this is

why it has not retained as much gas

as Titan has. Like all four of the

large Jovian moons, Ganymede re-

flects light well and shows light and

dark patches. Since this reflected

light seems characteristic of snow

or rock powder, the moons may
contain snowfields among areas of

dirty ice or bare rock.

Our reasoning that ammonia or

methane could be life-supporting

solvents holds equally well when
applied to the large Jovian planets-

Jupiter, Saturn, Uranus, and Nep-

tune—themselves. There is good

evidence that a greenhouse effect

operates within Jupiter. Some lay-

ers deep within these planets are

probably at earthlike temperatures.

Possibly ammonia and methane

seas exist on them. Recent experi-

ments have shown that complex or-

ganic structures form readily in

conditions such as those on Jupiter.

Studying oceans deep inside the

giant planets, however, will be ex-

tremely difficult. Clouds at the top

of Jupiter's great atmosphere move
faster than the velocity of sound;

our space program cannot muster

rugged probes capable of surviving

entry far into the Jovian cloud belt.

In terms of energy requirements

and landing conditions, though, the

moons of Jupiter and Saturn are

comparatively easy to reach. If ele-

• mentary biochemistries have
evolved on these moons, we could

investigate them at relatively small

cost.

Within a decade we may have

preliminary answers to questions of

life on Mars and among the clouds

of Venus. But to gain more knowl-

edge about the prevalence of life in

the universe, space exploration may
turn to the moons of Jupiter and

Saturn, particularly Titan. There we
may find circumstances reminiscent

of the early earth and solve many
riddles otherwise impossible to ex-

plore, since present conditions on

our planet are radically different

from those that occurred before life

began. Although we customarily

think of the planets as possible

hosts for life, it may be that we will

finally learn more about the origins

of life by studying a small, reddish

moon—Titan. Q
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There are several reasons why

you didn't read all the books you
intended to last year:

—You didn't have the time
,

to get to all of them.
—You forgot to pick them

up at the bookstore.
—You were ambivalent

about a book—weren't quite sure
what it vvas about, and whether
you really wanted to read it.

—The waiting list at the

library was too long.

—You can't afford to buy
all the books you need to read.

—You missed the reviews—
or there were none.

We have found the solu-

tion to all of the above problems.
It's called BOOK DIGEST."

BOOK DIGEST is a new magazine
which will be published every two months.

Each issue will contain carefully

edited selections and condensations of

from ten to twelve important books.

You will find four different kinds

of books in BOOK DIGEST.
First, the smash best-seller.

Second, books that appear in BD
at the same time as they begin to appear
in bookstores and on best-seller lists.

Third, books that may never be
best-sellers, but that are strong, important
books vou should be familiar with.

"Fourth, forthcoming books, which
will appear in BOOK DIGEST prior to

publication elsewhere.
For example, our first two issues

will contain the following hooks,

among others;

(\ Imperial Presidency by
Arthur M. Schlesinger, Jr.

<( Real Lace by Stephen Birmingham.
C Cosell by Cosell.
<i; Economics and the Public Purpose
by John Kenneth Galbraith.

C Marilvn by Norman Mailer.
C The Making of the President by
Theodore H. White.

C Kind and Usual Punishment
by Jessica Mitford.

c The Anderson Papers
by Jack Anderson.

C" The Mind of Adolf Hitler
bv Dr. Walter Langer. _"

r The School Book
» .^m t

by Postman & Weingartner iLirM f
C Why Johnny Can't Add || B|fi|J
by Morris Kline.

"
C The Feminist Papers bv Alice S Rossi
C The L.A. Times Natural Foods
Cook Book by Jeanne Voltz.

'' Stalin as Revolutionary
by Robert C. Tucker,

(r The Secret Lite of Plants by
Peter Tompkins & Christopher Bird.

C A Strategv for Daily Living
bv Ari Kiev, M.D.

c How to Save Your Life by Earl Ubell.

If you had to buy all of these
books in hardcover, they'd cost you
$171.90. Yet you'll get them all in 2 issues

of BOOK digest: For less than $2.

Some material will be presented
virtually intact: we'll give you a signif-

icant chapter or two. Other major selec-

tions will be sensitively edited down to

an average of 25 pages each.
BD will serve as a preview of

over 60 books a year, so you can select

the books you wish to purchase for your
personal library.

It is a good magazine to take
along on a bus, train or plane trip: the
selections are short enough and numer-
ous enough so you can find several to

suit your fancy at any time.

BOOK DIGEST will keep you
up-to-date on the important books you
will want to know about through the year.

In each issue, the author of a
best-selling selection is the subject of a
"Conversation" on his work and personal

A different guest columnist each
issue pens a column of comment on
some aspect of writing or publishing.

A "People" feature focuses on
the accomplishments of those who write

and make books important in our society.

And, in an 8-page special supple-
ment. Reviews and Recommendations,
BD will reprint vital portions of major
reviews on the season's leading books.

Complimentary Copy
for Charter Subscribers.

A complimentary copy of the first

issue of BOOK DIGEST is being reserved
for you as part of a special offer for charter
subscribers.

By filling out the coupon below,
you will receive a year's subscription (six

bi-monthly issues) for only $5.

You may cancel without obligation
within 14 days if you are not fully satisfied.

And keep the charter issue.

Reserve your complimentary first

issue and enter your subscription now.
It comes to less than 10'' a book.

BookDigest magazine. •«

730 5th Avenue, New York, N.Y. 10019 '

Please send me my complimen-
tary copy of the charter issue of BOOK -

DIGEST and enroll me as a subscriber
for one year at a cost of $5.00 for six

bi-monthly issues, a significant saving
over the newsstand price.

I understand that if I am not fully

satisfied with the charter issue, I may
cancel without obligation within 14 days
and keep my complimentary copy.

(No need to send cash. We will be
happy to bill you later.)



The 1974

Natural History Magazine

Color Photography

Competition

ir Hciirv David Thoreau had
walked through the natural world of

this centur\, rather than the last, he

probabh would have been a great

nature photographer. He had all the

right traits: patience, curiosity, powers

of observation, sensitivity to the

interrelationships of man and nature,

and a natural sense of beauty, order.

and timing.

Thoreau also had the luck of the

good player. He was once walking

with a visitor who asked him how he

ever managed to find Indian artifacts.

Why. they are everywhere. Thoreau
replied . . . and he stooped down
and picked up an arrowhead lying

beside the path.

The 1974 Nalural History Magazine
Color Photography Competition is for

today's Thoreaus. those good players

who can find form, beauty, and art in

the natural world—and who have

photographic talent. With luck, one of

those players will be walking along a

path at the very instant that a great

picture is unfolding. The photograph

that emerges from that serendipitous

moment will bring fame and fortune

to its taker and pleasure to all

readers of Naniral Hislory.

The Competition: We've tried to

keep the categories wide. 1. The
Natural World. 2. Man and His

Environment. 3. A Chronological

Sequence, which may be any series of
up to five photographs of an event in

nature.

The Rules: We've tried to keep
them simple. 1. The competition is

open to everyone except, of course,

employees of The American Museum
of Natural History. 2. Competitors

may submit up to five, previously

unpublished color transparencies in

each category. 3. The mount of each

color transparency must contain the

name and address of the

photographer, because keeping track

of the thousands of entries is one big

job. 4. For each entry we would like

to know the make and model of

camera, the film rating and the

exposure time (if vou remember it),

and where the picture was taken.

5. Include a self-addressed, stamped
envelope, since we will want to return

the transparencies to vou.

The Closing Date: We've tried to

keep it short. All entries should be

postmarked no later than April 15.

1974—just like your income tax.

The Reward: We've tried to keep it

great. Grand Prize is a round trip for

two to East Africa. First Prize in each

of the categories is $250. Ten
Honorable Mentions will receive $100
each.

More Rewards: All winning entries

will be published in a special, color-

crammed issue oi Natural History and
will be exhibited at The American
Museum of Natural History.

Some Hitches: The decision of the

judges will be final. Natural History

acquires the right to publish and
exhibit the winning pictures. And
Nalural Hislory assumes no

responsibilit} for transparencies.

An important point: Pack your

beautiful transparencies carefully and
mail them to:

Photography Competition
Natural History Magazine
7 West 77th Street

New York. New York 10024
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Celestial Events
by Thomas D. Nictiolson

Sun and Moon The sun is now moving to the north from the

celestial equator at very nearly its maximum daily rate, bringing us

longer hours of sunlight each day and a higher, brighter, warmer sun.

The Northern Hemisphere, as a result, is warming noticeably.

The moon is in the dawn sky until April 20, when it will be too slim

and too near the sun to be seen. After new moon on the 22nd, we

should begin to see an evening crescent about the 24th, followed by

first-quarter on the 29th. By May 6, when it is full, the moon will be in

the sky all night long. During the second week of May, the waning gib-

bous moon will rise later each night. On the 14th, when it is at last-

quarter, it will rise about midnight.

Stars and Planets In late April and early May, the easily

recognized figure of the Big Dipper, part of the Great Bear (tfrsa Major),

is ideally located to help in your star finding. Look for it nearly over-

head. The "pointer stars" at the end of the bowl point to the North Star

(Polaris) one way, to the star Regulus and the constellation Leo the

other way. Following the curved handle down the sky leads you easily

to Arcturus, the brightest star of Bootes, and beyond to Spica, in Virgo.

The Lyrid meteor shower is at maximum on April 22. The radiant in

Lyra is well up in the east after midnight, and there will be no moon.

But this is a weak shower, about fifteen meteors per hour at maximum.

The Eta Aquarid shower is at maximum on May 5, with the radiant up

in the southeast from 2:00 a.m. on. Even though these are faster,

brighter, and more frequent meteors, the nearly full moon will so

brighten the skies as to make observing meteors difficult.

Venus and Jupiter are close together in the morning sky, visible low

in the southeast from about an hour to half an hour before sunrise. Look

for them especially on April 18 and 19, when the waning crescent

moon will be nearby. In the evening. Mars and Saturn will be near one

another in Gemini, to the right and below the twin stars Pollux and Cas-

tor in the west after sundown, setting well before midnight. Saturn is

the brighter of the two planets. Again, the moon, as a waxing crescent,

will make the planets more interesting when it passes near them on

April 25, 26, and 27.

April 18-19: The crescent moon is near- Jupiter and Venus on both

mornings, to the right and above the planets in the dawn sky of the

18th, to their left on the 19th. Venus is the brighter and lower planet.

April 20: Mars and Saturn are in conjunction. Mars separates to the

left (east) of Saturn after today.

April 22: The Lyrid meteors reach maximum.

April 26: Saturn and Mars are near the crescent moon in the evening

sky. Saturn, the brighter planet to the right, is occulted by the moon at

10:00 A.M., EST today, but over locations well to the east and south of

North America.

April 27: The moon is at perigee, nearest earth.

May 4: Mercury, in superior conjunction, enters the evening sky, as

it moves from right to left past the sun and beyond it as seen from the

earth.

May 5: Eta Aquarid meteors reach maximum. You may see some of

the brighter meteors despite full moonlight.

May 12: The moon is at apogee, farthest from the earth.

* Hold the Star Map so the compass direction you face is at the bottom, then match

the stars in the lower half of the map with those in the sky near the horizon. The map is

for 10:25 P.M. on April 1.5; 9:25 p.m. on April 30; and 8:25 P.M. on May 15; but it can

be used for about an hour before and after these times.
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The Use of Land. A Task Force

Report Sponsored by the Rockefel-

ler Brothers Fund. Edited by Wil-

liam K. Reilly. Thomas Y. Crowell

Co.. $10.00; Paperback $3.95. 318
pp.. illus.

All environmental problems,"

Sen. Henry Jackson observed

recently, "are outgrowths of land

use patterns. To a great extent, all

environmental decisions are ulti-

inately related to land use deci-

sions."

Scrutiny of our approach to land

use in this country reveals appalling

anarchy. Nearly two-thirds of the

nation's 3,500,000 square miles are

private land. Constitutionally, juris-

diction over land use rests with the

states. Historically, the states have

delegated this authority largely to

localities. Actual jurisdiction over

land use is fragmented among some
60,000 governmental entities. The
chief device localities have em-
ployed for regulating land use—and
even this is relatively rare—is zon-

ing. Zoning is mainly a means of

protecting established property val-

ues: as a system of methodical land

planning, it is either a disappoint-

ment or a fraud.

Land traditionally has been con-

sidered nothing more nor less than

private property, and how it is used

has been determined largely by the

"marketplace"—the almighty dol-

lar. As with our other environ-

mental problems, economics has

proved a disastrously inadequate

regulator. "Our shorelines are

being gobbled up, our wetlands

dredged and filled," John R.

Quarles, Jr., assistant administrator

of the Environmental Protection

Agency said recently. "Our moun-
tain valleys are being dammed and

flooded, our streams drasticallv al-

tered by channelization, our wilder-

ness areas cut with highways and

botched with development."

Atrocities committed against the

land have become so aggravated as

to impel nearly all the states in re-

cent years to institute restraints of

one sort or another—wetlands con-

trols, strip-mining regulations,

"critical areas" protection—anv of

a dozen types of land controls. The
resulting patchwork of "single-pur-

pose" regulations is better than

nothing, but it still falls far short of

national land use planning. Where
do we go from here?

Perhaps the most fundamental

remedial development, the authors

of The Use of Land point out, has

already happened. That is a change

in the concept of land from that of

mere private property to that of a

limited national resource, with an

inherent public interest transcend-

ing owners' prerogatives. (This

radical view, beheve it or not, has

been expounded by President

Nixon—under the enlightened

coaching of Russell Train and the

Council on Environmental Qual-

ity—in three successive annual en-

vironmental messages.)

The Use of Land is a survey of

how this new concept is manifesting

itself, of the problems it confronts

and raises, and the ways these prob-

lems may be resolved. The study

was initiated by the Citizens Advi-

sory Committee on Environmental
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Quality, an arm of the Council on

Environmental Quality, and was

carried out by a blue-chip panel of

citizen specialists headed by Lau-

rance Rockefeller, under the aus-

pices of the Rockefeller Brothers

Fund. William K. ReiUy. a C.E.Q.

staff member and recently named
president of the Conservation Foun-

dation, was executive director of

the study.

While nominally focused on ur-

ban growth, the survey inevitably

deals with dynamics affecting all

land. Its main theme is that for at

least the next generation or two—
with the nation irrevocably com-

mitted biologically to a population

increase of over 50 million by the

year 2000—the hard line "no
growth" philosophy is no answer:

the answer is development coordi-

nated with protection and enhance-

ment of environmental values.

The crux of our land predica-

ment is that while jurisdiction over

land use still rests mainly at the lo-

cal level, new problems transcend

and defy piecemeal local handling-

shoreline management, highway

and airport location, regional air

and water pollution; residential,

commercial, and industrial energy

development. Therefore, states

must reclaim their delegated, frag-

mented authority and redistribute

it. Several workable patterns for

different sorts of problems are

emerging: direct statutory controls

(as W'ith strip-mining), joint state-lo-

cal commissions, local authority op-

erating within state-set coordinative

guidelines.

The report stresses as a prime re-

quirement the preservation of open

space (which, once gone, is almost

impossible to re-create) and outlines

a number of ways of doing this. It

devotes much attention to the rami-

fications of two major legal ques-

tions implicit in comprehensive

land use planning. One problem is

that when you impose restraints on

the use of land, you generally take

away from the owner some of its

immediate market value. The courts

have held that municipal zoning is

an exercise of police power in the

public interest and outside the con-

stitutional guarantee of just com-

pensation for taking. But beyond

this, the compensability of land

controls is a gray area. The report

concludes:

"It is time that the U.S. Supreme
Court reexamine its earlier prece-

dents that seem to require a balanc-

ing of public benefit against land

value loss in every case, and declare

that when the protection of natural,

cultural or aesthetic resources or

the assurance of orderly devel-

opment are involved, a mere loss in

land value will never be justifica-

tion for invalidating the regulation

of land use."

A second major legal question is

population limitation. Any compre-

hensive city, state, or regional land

use plan has to be premised on an

assumption of maximum desirable

population. But the Constitution

guarantees citizens the right to

travel freely among the states—and,

inferentially, to settle.

"Clearly," the report says, "the

courts are going to be asked to draw

with some precision the line be-
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tween legitimate protective regu-

lations and improper restrictions on

growth and mobility. The line they

draw, and the responsive measures

adopted by governments as that line

becomes clearer, will have a major

influence on how and where we
grow."

The report presents 63 recom-

mendations, ranging from tax-struc-

ture revisions favoring open space

to new controls on subdivisions.

The study's glaring deficiency is its

timorous and unimaginative
premise that most of the 50 million

or more people to be added to the

population in the next 30 years

must be accommodated on the

fringes of existing metropolises.

Today most of the nation's popu-

lation is jammed into less than 10

percent of its land area, while 90
percent of the land stands relatively

unused. (There are, arithmetically,

11 acres for every man, woman,
and child in the country.) This mal-

distribution is manifest idiocy, and

a start on remedying idiocy can't be

made too soon. The fact that no na-

tional administration has had the

guts to come to grips with this situ-

ation does not make it any more ac-

ceptable.

In 1969, the National Commis-
sion on Urban Growth recom-

mended that 10 new communities

of one million people each, and 100
new communities of 100,000
people each, be developed to ac-

commodate 20 million or more of

the expected population increase.

The Nixon administration, charac-

teristically terrified at the thought

of any such bold program, plunged

its head in the sand and left direly

needed population redistribution to

the tender care of such demo-

graphic abortionists as Boise Cas-

cade, with its record of irrational,

deceit-ridden, hit-and-run devel-

opment. The Use of Land pays

some wordy academic lip service to

the "new communities" idea, but

concludes a priori that "most devel-

opment is going to take place at

[sic] scales smaller than new com-

munities." This seems an unneces-

sarily reactionary posture in a docu-

ment that otherwise is progressive.

Another "critical area" left

unexplored—possibly because it will

take one or more task force studies

by itself to elucidate—is the neces-

sity of radically altered municipal

financing to complement real land

use planning. Cities now get two-

thirds of their revenue from real es-

tate taxes, and the reason cities gen-

erally are such messes is that the

prime criterion in designating land

uses always has been: "What will

bring in the most tax revenue to-

morrow?" Any subordination of

this yardstick to environmental val-

ues obviously will mean lower im-

mediate tax revenues than a purely

mercenary policy would garner.

Any such prospective decrease will

be seized upon and exaggerated by

the many opponents of land con-

trols to maintain the grisly status

quo. It would seem that this prob-

lem will have to be resolved in ad-

vance by planning advocates, with

blueprints for model progressive

municipal fiscal systems, before

their cause will be politically viable.

But on the whole one is dis-

inclined to be too critical of the

task force's work. One milestone in

the movement toward sensible land

use was the 1972 publication of the

C.E.Q.-sponsored study The Quiet

Revolution in Land Use Controls

by Fred Bosselman and David Call-

ies; The Use of Land is another.

Gladwin Hill is the national environ-

mental correspondent for The New
York Times.

Africa Coumts, by Claudia Zas-

lavsky. Prindle, Weber & Schmidt,

$12.50; 328 pp.. illus.

1 count it a pleasure to review

Africa Counts, a book that re-

flects the dignity, the variety, and

the richness of the African experi-

ence. In her well-written, hand-

somely illustrated book, Zaslavsky

has made possible an encounter

with much that is memorable in Af-

rican culture. She has read widely

and had personal contact with Afri-

cans of many parts of the continent,

and she recounts these experiences

gracefully.

Mainly concerned with math-

ematics, Zaslavsky goes well be-

yond that subject, discussing Afri-

can recreation, folklore, cultural

anthropology, history, and the ori-

gins of thought. All of these matters

"count" for a great deal in present-

ing Africa to the reader, but they

are often only peripherally related

to "counting," to measurement, or

to shape. This helps enliven the

book, and I intend to recommend it

to my African students, who at
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matters are very well done indeed.

The author's discussion of counting

systems is careful and thorough.

She deals with the various number
bases for yerbal number systems

and clearly shows the relation of

these yerbal systems to gesture

counting. There is a real correspon-

dence in certain African societies

between the names of the numbers
and the ways in which those num-
bers are indicated with the fingers.

Her discussion of the things that are

counted, particularly the cowrie

shells that formerly provided the

currency for much of sub-Saharan

Africa, is illuminating.

Weights, measures, and record

keeping are well treated in the

book, although more detail would
haye been useful, considering the

importance of measurement in ap-

plied mathematics. A more thor-

ough discussion of the systems of

measurement of cloth and other

commodities in African cultures

would also have been welcome.

Zaslavsky is very persuasive

when she deals with the u.ses of

shapes in art and textile design. Her
discussion of patterns is clear, artic-

ulate, and higliK relcNanl lo the ab-

stract mathematics she wishes to

display in the African tradition. She

finds design present throughout the

continent, and with clear and well-

chosen photographs, she shows not

only its mathematical structures but

also its importance for African cul-

tures. The next step might have

been to discuss how the people who
use these design systems articulate

them. My experience in Africa is

that rules of reasoning are known,
although not expressed in the form

to which Western mathematicians

are accustomed.

As she moves away from math-

ematics and into folklore and the

description of culture, Zaslavsky's

discussion seems somewhat less pre-

cise. For instance, in considering

African ideas of time in the section

entitled "Numbers in Daily Life,"

she denies the force of that heading

by showing that these African ideas

of time have more to do with the

quality of the moment than with

number.

Her historical discussions are

weak. She places bits of historical

information at the beginnings of

sections of the book. Perhaps these

sections will help the reader who is

new lo Africa, but I think they

would be more helpful if they were

better organized and more clearly

related to the rest of the text.

Finally, I must disagree with

some of Zaslavsky's speculations

about early history and economics.

In a book devoted to Africa south

of the Sahara, she includes lengthy

sections on hypothetical relations

between black Africa and ancient

Egypt. The Egyptian Book of the

Dead reports finger counting,

which is supposed to relate to

present-day African gesture count-

ing. Egyptian carvings are later

cited to support the relation, for ex-

ample, a design similar to a present-

day game is carved into a roof slab

in an Egyptian temple. I find such

speculative connections uncon-

vincing as well as unnecessary to

the exposition of contemporary Af-

rica.

As another example, in a book

that is descriptive of the place of

mathematics in culture, she asserts

the relation between economic de-
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velopment and the growth of num-
ber concepts. It seems to me, how-

ever, that her own evidence

supports the relative independence

oi these two areas, as in the case of

the Masai, who have resisted a

monetized and enumerated econ-

omy and yet have sophisticated

number concepts. Such specula-

tions seem to me to detract from

what is generally a valuable descrip-

tive survey.

Nevertheless this is a fine book,

despite the shortcomings I have

noted. It will serve students of Af-

rica well and should arouse the in-

terest of manv others. The numer-

ous and well-chosen illustrations,

the lively style, the specific details,

and the breadth of learning, all help

the reader who wishes to under-

stand more of mathematics and its

place in society, specificallv African

society.

John G.\y

Cuttington College

Monrovia. Liberia

The DDT Myth, by Rita Gray

Beatty. The John Day Company,
$6.95- 201 pp.

The pro-DDT clique embraces

chemical industry t\'pes, food

growers and processors, agribusi-

nessmen, mosquito abaters, govern-

ment pest controllers, ag-college

grunts, and a sprinkling of just

plain folks hung-up over hippies,

eco-freaks, organic food fanatics,

and doomsday prophets. Uliat uni-

fies this group is its conviction that

the ban on DDT is part of a con-

spiracy against free enterprise and

technology. In its fervor to protect

our way of life and assure unfet-

tered technology, the DDT group

ignores or rejects the experimental

evidence of DDT's ecological faults.

Now, in Rita Grav Realty's book

they have a beacon that casts

"true" light on the DDT issue. Any
question as to the book's objective

is quickly answered by perusing the

list of Realty's advisers, which

reads like a Committee to Docu-

ment and Confirm the Benign and

Miraculous Nature of Dichloro

Diphenvl Trichloroethane. The in-

dicator of what is to come appears

in the preface, where Beatty, fol-

lowing F. A. Gunther's foreword

extolling her impartiality, feels it

necessary to denv support from, or
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allllialidii wilh, am conipain, cor-

|i(iraliiiii. inslilLilicin. (iriianizalidii.

(ir iii(li\ itiual.

In other wiinl^. lliis Imok pro-

nuilcs DDT; to this end it is loaded

wilh unsupportable generalizations,

shocking errors, and omissions oi

fact. For example, it ignores the

DDT-eonneeted problems oC the

western grebe in California, the

bald eagle in Florida, Alaskan fal-

cons and hawks, and the osprey and

other raptors in England. Instead, it

focuses on situations where the ef-

fect of DDT is clouded, endeavor-

ing to use these to discredit the en-

tire storv of the insecticides

ad\erse effect on avian reproduc-

tion. One of the unsupportable gen-

eralizations is that DDT controls en-

cephalitis, when in fact, California's

worst outbreak occurred after the

vector mosquito became resistant to

the material.

Beatlv really gets into deep water

when she discusses DDT in cotton.

Here she is guilty of bad reporting

as well as omissions of fact. Thus,

in one place she writes of the severe

impact of the tobacco budworm on

a Texas tobacco industry that never

existed, cotton being the affected

crop. At another point she describes

the destruction of the cotton indus-

trv at Tampico, Texas, when what

she apparently had in mind was an

incident that occurred at Tampico,

Mexico. Then, as a topper, she

credits the DDT ban with the de-

struction of the cotton industry in

northeast Mexico, an area where

the insecticide was never banned.

Again, concerning cotton, she

paints an ugly picture of the deadly

hazard posed by the insecticide

parathion, a common substitute for

DDT. She implies that the heavy us-

age of parathion in cotton resulted

from the DDT ban, when in fact

parathion had been intensively used

for years against the boll weevil,

which became resistant to DDT in

the 1950s.

Beatty's comments on the eco-

nomic impact of the DDT ban are

ludicrous. For example, she reports

a striking decline in the California

cotton vield immediately after the

withdrawal of DDT, but conve-

niently ignores the fact that in the

second year of the ban the yield was

the highest in half a decade. Then
she cites an outlandish claim that

the DDT ban caused a sevenfold in-

crease in California cotton produc-

tion costs. If true, this would have

TRAVEL THE WORLD OF LINDBLAD

im.\ ^'ii^

Short of the moon— this is as far as

you will travel on earth!

ANTARCTICA
For the tenth consecutive year, Lars-

Eric Lindblad invites you to see this

last frontier on our shrinking planet

Our decade of travel to the south

polar regions has given us a body of

experience no one else can even ap-

proach You will experience the thrill

of treading on land which until

recently was reserved only for ex-

plorers. Four expeditions starting at

the end of this year will feature the

Falkland Islands as well as Antarctica

In addition, the first will also include

the South Georgia Islands-the
famed whaling stations of years past.

The MS Lindblad Explorer* operated

in the great tradition of the Swedish
American Line, will provide all' the

comforts you can ask for Because of

the immense popularity of these ex-

peditions, we suggest you make your

reservations early Please wnte for our

Antarctica brochure only if you are

seriously interested

LINDBLAD TRAVEL, INC.
Dept NH AR474

133 East 55th Street NewYork, N Y 10022
(212) 751-2300

'Panamanian registry

Ifs like along,fascmatmgwalk

in abeautifiil garden.
Famous Wayside Gardens Catalog

216 pages, packed with 1,900 varieties of trees, shrubs, perennials, roses.

New 1974 Edition, $2.00
• 88 pages of perennials!

• 78 pages of trees, slirubs and fruits!

• 14 pages of roses.

• 19 pages of bulbs and tubers. ftS'

Plus many pages of annuals, herbs and vines

and dozens of help-to-grow items.

!>^

OPENS THE DOOR TO BEAUTIFUL GARDENS.

Hundreds of ideas in beautiful color from

one of America's most respected nurseries

help you plan and plant the most exciting

garden in your neighborhood.

A GUARANTEE THAT MEANS WHAT IT SAYS.

Your order will arrive in good growing

condition. And, even if you goof up later

(up to 6 months later) through forgetful-

ness or inexperience, we'll stand half the

replacement cost. That's our guarantee!

MORE THAN A CATALOG, IT'S A REFERENCE BOOK. PLUS AUTUMN CATALOG. NO EXTRA COST.

The Wayside Catalog contains clear, accu-

rate descriptions of each item, plus botan-

ical names, colors, sizes, blooming periods,

planting tips and much more.

With the regular catalog, you receive at

no additional cost the Autumn Catalog

—

80 pages of Spring blooming offerings.

Reg. $1 value.

WAYSIDE GARDENS 651 Mentor Avenue, Mentor, Ohio 44060
Enclosed is $200. Rush r

STm my catalog will contain a

Name

' Wayside Catalog. I unde
I $2 credit certificate and that my

Address

City Zip

8i



DINOSAURS FOR

SALE

A representative list of ttie more
popular objects includes ttie

following:

Tyrannosaurus Skull
Largest carnivorous dinosaur

skull

5 X 21/2 X 31/2 feet

Showing every detail of

bony anatomy
Natural color $1,125.00

Protoceratops Young Hatching
Model of several baby horned

dinosaurs emerging from
eggs $105 00

Bronlosaurus Footprints (Jurassic)
Glen Rose, Texas

Eight separate prints are
available in full scale, at

prices from $150 to $165 per
print. Sizes vary from 12 x
7 inches to 44 x 37 x 9 inches

Protoceratops Nest of Fifteen Eggs
$210.00

Head of Paranthropus robustus
(shown at right) $125.00
set of fifteen heads $1,500.00

Three-dimensional Dinosaur
Models

scale 1/10 to 1/25 natural size
from $75. to $105 each

(Vlembers of the tvluseum are entitled

to a 10% discount.

Well not really. But good quality

replicas, difficult to tell from the

real thing unless you touch them. And
not only dinosaurs, but dinosaur eggs,

models, footprints, horse skeletons,

skulls, and heads of prehistoric man

The American Museum of

Natural History is selling

carefully made reproductions

of many fossil treasures

in its collections.

These replicas are

meticulously hand-crafted

in reinforced plastics.

The capacity

of the Museum
to fill orders is

necessarily limited.

It depends not only

on the volume of

orders received,

but also on the

complexity of the

objects to be cast

and the needs of

the Museum to

complete its

own work.

Inquiries and orders can

be addressed to:

Department of Exhibition and Graphics
The American Museum of Natural History
79th Street and Central Park West New York, N.Y. 10024

meant an average expenditure of

over $1,000 per acre in a crop that

only grossed about $300 to $400
per acre. Anyone associated with

California cotton knows that such a

cost increase would have bank-

rupted the industry. A final shocker

is Beatty's denial of the balance of

nature in support of her argument
that species extinction is not a bad

thing, and her turnaround in citing

natural enemy destruction to ex-

plain why parathion triggers

bollworm outbreaks.

The DDT Myth is part of a de-

terinined effort to lift the DDT ban

and discredit those who support it.

The book's weaknesses will dull its

effect, but the tactics employed by

its author and the DDT group are

cause for deep concern among those

who fret over environmental qual-

ity.

Robert van den Bosch

University of California, Berkeley

Mystery of the Maya, a film pro-

ducedfor WNET by Hugh and Su-

zanne Johnston. Narrator, Ricardo

Montalban. Photography and edit-

ing by Hugh Johnston. Special

photography by Jose del Carmen
and Ian Graham. Broadcast na-

tionally over Public Broadcasting

Sendee, Monday. April 1, 1974.

r Ihis seventy-five-minute film,

-- with a script approved by some
of the most outstanding Maya schol-

ars, suggests a painstakingly careful

endeavor to portray accurately the

Maya civilization.

Mystery of the Maya is a docu-

mentary that tells of the glorious

past of the ancient Maya, and the

task confronting archeologists in

excavating and preserving this great

civilization, and also shows us the

lives of contemporary Indians as

they engage in their arduous daily

routines. The vignettes of the

present-day Indians concern their

religious beliefs, the planting and

harvesting of corn, the festivals that

reflect their seasonal occupations,

and the laborious tasks of women
and men eking out a living.

The film is most impressive when
it is following the jungle trampings

of the noted scholar Ian Graham as

he uncovers monumental sculptures

in some of the remote regions of the

Peten. It is imperative that we
record these monuments and their
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glyphic inscriptions before vandals

destroy forever the record of Maya

accomplishments.

A quick \ie\v of the faMicii Bo-

iKimpak murals; some narrative pot-

terv, showing dramatic scenes of

tlic gods painted in dashing. cr\ ptic

lirush strokes: and Heeling glimpses

of some of the great arehileclural

wonders oi' this extremelv iinpor-

lant civilization document the an-

cient Mava of Classic times.

rht> latter part of the him deals

with the rediscovery of a Late Clas-

sic Mava temple, which was first

discovered in 1912 near Rio Bee in

Yucatan.

Unfortunatelv, I reviewed the

film from a cassette showing, and I

know that transference to a cassette

can be disastrous to color and light.

But I am sure the original film, as

seen on television, must be quite

beautiful.

Seen in proper color, the wild

jungle life of spider and howler

monkevs swinging from treetops,

tropical oropendola birds nesting,

and other aspects of nature can be

breathtakingly lovely.

Why the film refers to the Maya

as a "mystery" civilization in re-

gard to its beginnings and ending is

something I don't really under-

stand. In my opinion the begin-

nings of the Maya civilization are

no more of a mystery than that of

other Mesoamerican civilizations or,

for that matter, the ancient civ-

ilizations of the Mediterranean. In

this film the reasons given for the

end of the Maya civilization are

those that were given some thirty-

odd years ago and that have been

repeated too often since then. Re-

cent research has revealed other

reasons for the collapse of the Maya
in Classic times, for instance, intru-

sive groups of Mexicans who per-

petually invaded the Maya area for

many centuries. Even after the col-

lapse of the Maya at the end of the

Classic Period, intensive building

programs still continued both in the

Guatemala highlands and in the

Yucatan Peninsula, but the style

was decadent and eclectic. These

points are not made in Mystery of
the Maya, but this is an extremely

minor criticism. Of all the many,

and often disappointing, films on

Mesoamerican civilizations that

have appeared recentlv. this film is

certainly the best produced to date.

C. Bruce Hunter

The American Museum

fHAVFL nil INI <lil Al )

Journeys into Antiquity

Lars-Eric Lindblad offers three |Our-

neys of classic beauty into Egypts

ancient past You may desire to travel

A Thousand Miles Up The Nile You

may want to explore The Blue &

While Nile, which includes an expe-

dition into Ethiopia Or you may want

loembarkonaiourney to Lands Of

Antiquity which, in addition lo Egypt,

will take you to Greece and some of

Its histohc islands These three tours

feature unique and exciting excur-

sions into unrivaled archeological

places You will marvel al the sight of

great temples and relics of true antiq-

uity BOAC-British Airways will fly you

there and back in great comfort,

Wnfe for our informative brochure

LINDBLAD TRAVEL, INC.
Depi NH N474

133EdSl55lhSlroel New York NY 10022

(212) 751-2300

Because ttiey're birds and

they're free! So you have

to change your photo habits.

One ingenious solution is a

zoom lens. It gives you a fast

change of focal lengths

without moving the camera

from your eye.

The Vivitar Automatic Zoom
lens goes from 85 to 205mm,

opens up to an impressive

f 3.8 and isn't any larger than

most standard 200mm lenses.

The highly sophisticated

optical design has 13 elements

in 9 groups. The Vivitar

Automatic Zoom w/ill fit the

automatic mounts of the

Nikon F. Pentax, Nikkomat,

Mamiya/Sekor, Minolta and

Canon cameras.

See a demo at your photo

dealer or write for test reports

by leading photo magazines.

Vivitar Zoom lenses

Marketed in the U.S.A. by

PonderScBest Inc.,

1630 Stewart Street,

Santa Monica, California 90406.

In Canada: Precision

Cameras of Canada, Ltd.

Why dont birds

staywhere they au*e while

you chainge lenses?



We'll die..!

Survival of the fittest and fleetest on
E.Africa's plains is hard enough, with-

out poachers, their snares and fires

added to our battle. They, and those

who sent them, are after our skins,

hides, furs, claws, hooves, horns and
teeth. But believe me, we need them
more than they. However if we don't

get help soon. we'll go the same way
as the Dodo. To extinction.

You are our hope and our help, and
the link between us is the EAST
AFRICAN WILD LIFE SOCIETY, East

Africa's own conservation group, and
the first of its kind in the tri-nation

area of Kenya, Uganda and Tanzania.

It is non-profit, non-governmental, a

body that has funded a list of conser-
vation projects since 1 961, as long as

your arm. Every cent of your member-
ship (USSn.OO) goes directly to game
conservation projects; and not one cent

to "overheads','

THE WILDLIFE GETS ALL THAT YOU GIVE

As a member of the Society you will

also receive a year's subscription to

AFRICANA the quarterly wildlife mag-
azine. And for those who are interes-

ted in gifts of every description which
have to do with the game of East
Africa, a 32 page colour brochure is

available for US$ LOO. They are also

on sale from our gift shop and gal -

lery in the Nairobi Hilton Hotel.

And while you're reading this, remem-
ber, that the Society is working round
the clock on our behalf, in the field of

education, anti poaching, research and
animal rescue.

USA Representative:

Miss Alice Smith Box 1325, Chicago
III. 60690

EAST AFRICAN WILD LIFE SOCIETY
Box 20110 Nairobi Kenya.

Please enrol me as a member.
I enclose US.SI 1.00 for my year's

membership.

Name
,

Addres

Photogi-tiph
Want List

Readers are invited to submit for

possible publication photographs of

the following: mosquitoes in flight;

primate aggression in the wild;

mangabey and colobus monkeys; nomads

of Pakistani Baluchistan; a sharp

sequence of an eagle taking or

stealing prey. Pictures, which

will be paid for at professional rates

if used, should be mailed to:

Photograph Editor

Natural Historv Magazine

Central Park West at 79th Street

New York, N.Y. 10024

Notice: The sending of film to us will

constitute an agreement by you that if

any such film is damaged or lost by us it

will be replaced with an equivalent

amount of unexposed film. Except for

such replacement, the handling of such

film l)v us is without liahilit\.

WHEN YOU WRITE TO
NATURAL HISTORY

about a change of address, renewal of

subscription, billing, or any kind of ad-

justment, send the present address label

from the magazine wrapper.

[Moving? Please notify 6 weeks in ad-

vance.

You can use this form to tell us about a

move or order a subscription.

Change of address—attach your address

label in the dotted area and fill in your

new address below, clip and mail to:

Natural History Magazine. Membership

Services, Box 6000, Des Moines, Iowa

50306.

A new subscription—Check box and fill in

name and address below.

1 year-$8

D 2 years-$15

n 3 years-$21

(Add $2 per year

to Canada and other

non-U. S. orders)

I 2

I ^

i 5 1

la

CATCH THEM ALIVE AND UNHURT!

Stze'sfor all ncc^L-^ i i;l i i. t on trappinc secrets.

HAV.4HART. 158 Water St., Ossintng. N. Y. 10562
ricaso send new Kuidc and iiricc list.

Village handicrafts, beads,

hangings. Illustrated catalog $1

AFRICA P.O. Box 49N,N.Y.C. 10003

YOU DON'T HAVE TO
BE RICH TO HAVE
A GREENHOUSE!
Write for our catalog.

TURNER GREENHOUSES
' Mt, Olive Highway, Goldsboro, N. C. 27530 '

ORh niALAUCn boys m am
Frankfort, Michigan

Separate girls and coed sessions, ages 10-15 On
Crystal Lake in Nortti Michigan dune country

Flexible, individualized program 3. 6, 9 weeks

Outdoor exploration stressed ACA accredited All

races and creeds welcome Write.

T. N. Speyer
Innlslree, Maple City, Mich. 49664

JUNGLE EXOTIC BEHLES- GEM-

BUTTERFLIES SEASHELLS WORLDWIDE STONES

S2.95 SI .95 $3.25 $2.25

with many school projects and gifl suggestions

Dept.H.Collectors'Wonderland-Box 1170, N.Y. 10008
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Inil llic cliiiicirs sh;ir|i allack im

llic sliriiK' has lcin|icicil llic \ic\\s

III I'ircumspecl low iisincn. Nn

sliriiif lias o\cr been rccogniziMl h\

Kome—although those at Lourcie^s

and Fatima have the aura of ofhcial

sanction. Old shrines and the

eliureh have learned to tolerate

each other, but new shrines are

points of friction between the be-

lievers and the church.

Older shrines are not as eniotion-

allv wearing on the community it-

self. They incorporate a sense of jov

and celebration and thev provide

occasions for communal pleasure. A
controversial new shrine, however,

demands devotional and mystical

solemnity. There is little sense ol

spiritual or coi-poreal celebration.

and the participants cannot afford

to stand back and smile at their

own zeal or that of their fellows.

Shrines do not generally promul-

gate social values, nor do they offer

the promise of revitalization and

change. In contrast, they can divert

and depress social energy. Young
priests raised in the spirit of the

ecumenical council complain that

the shrines are controlled by the

towns' powerful citizens, who want

to prevent the social ideals of Chris-

tianity from emerging from the co-

coon of ritual and legend. In the ab-

sence of an open political system,

these priests see Christianity as

society's most significant force for

social justice. In their view, ideas of

social and economic equality cannot

emerge from beneath the patina of

miracle paintings nor be heard

above the din of the romeria. The
new visionary experiences and the

plethora of fresh miracles are still

more objectionable. As one priest

protested: "The miracle is that God
created man. One doesn't need to

look for other miracles."

The continuance of old shrines

and the emergence of new ones are

proof that the contrasting belief sys-

tems make predictions concerning

the future of shrines impossible.

There are, after all, various levels of

skepticism. As the wife of a shoe-

maker, herself uncertain about the

validity of the new visions, noted:

"The appearance of the Virgin is

possible—certainly more possible

than going to the moon. That never

was possible and never will be."

Tables by Davis

Featuring American Black Walnut

From timber-to-lables

(Juglans Nigra)

The Aristocrat of Wood
(Native only to America)

In our showroom you can find rich grained tables of many styles and a large se-

lection of table tops awaiting leg fabrication. These 2" thick pieces of varied

widths and lengths are the result of years of selective searching for "Great Wal-

nut Trees," past their prime, overaged and stagging out. These trees are ready

for harvest—then crafted "to live again" in nature's own design.

We make coffee, dining, end and conference tables— bars, benches, wall

plaques. Deep wildlife handcarving on table corners by order. All pieces are kiln

dried and have a hand rubbed Danish Oil Finish. Prices based on size, shape and

grain. Call for appointment— let us help you create your Table. Brochure on

request.

Dining trestle

7' X 36-40" $675
Free Form or Formal

TABLES BY DAVIS
84 Forest Road Milford, Conn. 06460

Phone 203-874-7184 or 874-1861 (Conn. Turnpike Exit 39]

We're a bridge

between
*^ science and you.

We're Educational Expeditions International, a non-profit organization that

offers men and women of all ages the opportunity to join prominent scientists in

research projects around the world. Become part of an e.xpedition team in

archaeology, anthropology, astronomy, ecology, geology and marine sciences and

contribute physically, intellectually, and financially to science. No professional

qualifications are required. Team members are taught what they need to know to

be productive in the field.

Marine Biology. Dr. Richard Chesher needs four teams of SCUBA divers to participate in

an underwater survey of the coral reefs of Florida, now in jeopardy. April 6 to 20; September

14 to 28; October 5 to 19. $690*

Archaeology. William VValdren, director of the Deya Archaeological Museum and Research

Center, will conduct a field school investigation of prehistoric cave sites on the

Mediterranean island of Mallorca. July 21 to August 9; August 1 1 to 30; September 22 to

October 5. S690, fall; S790, summer*
Dr. Alfonz Lengyel, head of the American section of a four-nation UNESCO project at

Carthage begins a 5-year excavation of this ancient Punic and Phoenician site. May 19 to

June 1; June 2 to 15; June 16 to 29. S690*

Dr. H. Aubrey W. Burl, head of the department of Evolution and Prehistory, Kingston-

on-Hull College of Education, will excavate an unplundered stone circle cairn site of Bronze

Age origin in England's Lake District. September 2 to 20. $990*

Astro-Archaeology. Dr. Gerald S. Hawkins, member of the Smithsonian Institution

Astrophysical Observator>' and author o{ Slomhenge Decoded and Beyond Slonehenge will direct

two expeditions to the megaliths of Britain. Devon and Cornwall and Stonehenge August 8

to 21; Stonehenge and the Mull of Kintyre August 20 to September 2. $990.

for lutonihtlioii about lhc>c aiiil otiici c\pcditioi:i, write:

Educational Expeditions International Dept. NH-2

68 Leonard Street/ Belmont, Massachusetts 02178

Phone:(617)489-3030©eei
S/



LIVE IN THE WORLD OF TOMORROW...TODAY!

strange

3" see

A BETTER LIFE
STARTS HERE

MYSTERY OF ENERGY AND AGING

Science fact or farce? Can our Great

Pyramid unlock ttie mysteries of energy

& aging-show that the ancient Egyp-

tians contradicted nature' Did someone

really get 85 shaves from a blade kept

In a pyramid? Test claims like meat not

rotting, things not rustmg! Users of ex-

act scale models of Cheop's pyramid ori-

ented to true North claim all sorts of

phenomena based on resonating energy. Ours is already assembled,

thru acrylic, ixmxW.
SJock No. 71,817E $20.00 Ppd.

BUILD A "FUN"

WEATHERSTATION
Meteorology kit can give you the know-how to

check your predictions against official forecasts!

Has remote reading anemometer w/windvane.

Indoor indicator board flashes neon, shows wind

speed, direction. Safety power cord holds cur-

rent to less than 1 ma. Also: sensitive air-tank

barometer w/2-ft. indicator col

psychrometer to measure rel. humi<

gauge that measures to 1/lOOth Inch;

1 100 ft . lead-in wire; cloud chart; forecast-

^^^^^ng manual.^^ Stock No. 71,022E $17.00 Ppd.

"FISH" WITH A MAGNET
Go treasure hunting on the bottom! Fascinating

fun & sometimes profitable! Tie a line to our 3%
lb. Magnet-drop It overboard in bay. river, lake

or ocean. Troll it along bottom-your "treasured',

haul can be outboard motors, anchors, otheS

metal valuables. 3'/; lb. Magnet is war surplus-

Alnico V Type-Govt. cost tv»ice our price. Lifts

over 40 lbs. on land-much greater vnelghts un-

der water.

Stock No. 7D,570E 3% lbs $11.50 Ppd.

Stock No. 60,215E IV2 lbs $6.50 Ppd.

(And our FREE CATALOG is packed with exciting and
unusual ecological & physical science items—plus
4,500 finds for fun, study or profit . . . for every mem-
ber of the family.)

\130lxPERlMENTS IN OPTICS^.^
, and photography! Optix® Experiments Kit Is a com-

I t aI
plete optical & photography lab for 130 exciting

experiments. Lets you recreate the periscope, tele-

scope, microscope, kaleidoscope! Build a 35mm

reflex camera with interchangeable lens system!

Make, develop photographic film! Enjoy the fun

and fascination of having your own optics lab.

Fully illustr 112-pg manual, SVaxU", clearly ex-

plains usage of this stimulating kit's 114 precision

^^T^
engineered components.

Stock No. 71,646E . .

.

.$22.50 Ppd

GREAT INTERNATIONAL PAPER
PLANE
BOOK!

Official fly-them-yourself book

of paper airplanes from SCIEN-

TIFIC AMERICAN'S 1st Interna-

tional Competition". Includes plans

of all winning entries, time-aloft

records, photos, technical data,

commentaries. Has 20 unusual de-

signs on perforated pages for easy

tear-out. You won't believe how
some of them fly! Amusing, enter-

taining. 128 pages, 9" x IPA".

Stock No. 9391E $2.95 Ppd.

"STICK-PAPER AIRPUNES" BOOK Stock No. 9427E $4.95 Ppd.

^ bEE
THE STARS
MOON, PLANETS
CLOSE UP!

n

3" ASTRONOMICAL
REFLECTING TELESCOPE

60 To 180 Power. Famous Mt. Palomar Type

See the rings of Saturn, the fascinating planet

Mars, Seas and Craters of the Moon, Star Clus-

ters in detail. New improved, aluminized and
Dvercoated 3" diameter f/10 primary mirror,

ventilated cell. Equatorial mount with locks on
both axes. Equipped with 60x finder telescope,

hardwood tripod. Included FREE: VALUABLE
"HOW TO USE YOUR TELESCOPE" book: "STAR
CHART"

DELUXE 3" REFLECTOR TELESCOPE 4'," REFLECTOR TELESCOPE (45l to 270<)
Slock No. 80,162E S66.50 Stock No. 85,105E $115.00 FOB
4'/." REFLECTOR TELESCOPE WITH CLOCK DRIVE Slock No. 85,107E $149.95 FOB
6" REFLECTOR TELESCOPE Slock No. 85,187E $222.50 FOB
6" REFLECTOR W/(ELECTRIC) CLOCK DRIVE No. 85,086E $259.50 FOB

BORDER TODAY! COMPLETE AND MAIL
EDMUND SCIENTIFIC CO.
300 Edscorp Building, Barrlngton, N.J. 08007

HovTMany Stock No. Description

PLEASE SEND \j GIANT FREE CATALOG "E' MERCHANDISE TOTAL $

ADD HANDLING CHARGE: $1.00 ON ORDERS UNDER $5.00; 500 ON ORDERS OVER $5.00

MAIL COUPON FOR

GIANT FREE
CATALOG!

180 PAGES • MORE THAN
4,500 UNUSUAL BARGAINS

Completely new '74 Catalog. Packed with huge selection

of telescopes, microscopes, binoculars, magnets, mag-
nifiers, prisms, photo components, ecology and Unique

Lighting items, parts, kits, accesories — many, hard-

to-get surplus bargains. lOO's of charts, illustrations.

For hobbyists, experimenters, schools, industry.

EDMUND SCIENTIFIC CO.
300 Edscorp Building, Barrington, N. J. 06007

Please rustl Free Giant Catalog "E"

Nan

I enclose D check

money order for $.^^f^ LI money oroer ror :>
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Space Watchers:

1st flight of SKYLAB
108 color 35mm slides (27 sets)$27.00

2nd manned mission of SKYLAB
92 color 35mm slides (23 sets) $23.00

2nd mission SKYLAB color prints

8y2xll"setof 12 $2.00
SPECIAL 48 of the most impor-

tant photos from APOLLO 15, 16,

17, and the 1st SKYLAB missions

$7.00

Add 50c ($2.00 overseas) mailing &
handling charges for any order.

Complete catalog beginning with

GEMINI IV. ..50c (free with order).

Space Photos
Dept.-NH-1

2608 Sunset Blvd., Houston, Texas 7700.5

SUMMER IN THE

Climb Adirondack and Big Horn High Peaks.

Canoe voyageur routes in Northern Ontario.

Basic and Advanced Survival Instruction.

Month long Wilderness Expeditions.

AlsoWeekend/Cus(o/7iTrips:Fall,Winter,Spring

Write for definitive brochure H :

North American Wilderness Survival School

205 Lorraine A _ ue, Upper Montciair,

N.J. 07043 Tel: 201-783-7711

^BOOK HUNTING?-^
Virtually any book located—no matter how
old or long out-of-print. Fiction, nonfiction.

All authors, subjects. Name the book—we'll

find it! (Title alone is sufficient.) Inquire,

please. Write: Dept. 65.

BOOKS-ON-FILE
UNION CITY, NEW JERSEY 07087

NATURE ON STAMPS
The BIRDS & the BEES 8, the ANIMAL KINGDOM

on GENUINE POSTAGE STAMPS.

A/ SAMPLES 8, APPROVALS-Sl
"^ Sotisfaction Goaronteed

Mil Med Stamps
P SOX 297-NH AURORA. CO 80010

Adclitionrtl
lloiiciiiiii"

TWO TRAVELERS (Page 16)

Scicnli/ic American. September, 1971.

KnKIK^Y InTKNSIVENESS of PASSE^GEH AND

KllEiGllT TllANSl'OHT MoDES 1950-1970.

E. Hirst. Report EP-44, Oak Ridge Na-

tional Laboratory, Oak Ridge, 1973.

Energy. J. Holdren and P. Herrera. Sierra

Club Books, New York, 1972.

Toward More Transportation with Less

Energy. R. A. Rice. Technology Re-

view, February, 1974.

WOLF PROFILE (Page 26)

Ni:mbers, Turnover, and Social Struc-

ture OF the Isle Royale Wolf Popu-

lation. P. A. Jordan, P. C. Shelton, and

D. L. Allen. American Zoologist, May,

1967.

Wolf Predation and Ungulate Popu-

lations. D. H. Pimlott. American Zoolo-

gist, May. 1967.

Wolf Numbers in the Superior National

Forest of Minnesota. L. D. Mech.

LISDA Forest Service Research Paper

NC-97, 1973.

The Wolf. L. D. Mech. Doubleday and

Company, Inc., New York, 1970.

EVOLUTION ATTACKED (Page 32)

Evolution in Action. Julian Huxley. Har-

per and Row, Publishers, New York,

1953.

Darwin's Century. Loren Eiseley. Double-

day and Company. Inc., New York,

1958.

Genesis and Geology. C. C. Gillispie. Har-

per and Row, Publishers, New York,

1959.

Evolution, Genetics, and Man. T. Dob-

zhansky. John Wiley and Sons, Inc.,

New York, 1963.

SHRINES AND VISIONS (Page 40)

Person and God in a Spanish Valley. W.

A. Christian, Jr. Seminar Press, New
York, 1972.

Belmonte de LOS Caballeros. C. Lison-

Tolosana. Oxford University Press, New
York, 1966.

Religion. A. F. C. Wallace. Random

House, Inc., New York, 1966.

A History of Doctrine and Devotion (2

vols.). M. H. Graef. Sheed and Ward,

New York, 1963, 1966.

CENTRAL AMERICA (Page 48)

Life of the Jungle. P. W. Richards.

McGraw-Hill Book Company, New
York, 1970.

CELESTIAL CLUES (Page 54)

Pyramids of Egypt. I. E. S. Edwards. The

Viking Press, Inc., New York, 1972.

Abu Simbel. W. MacQuitty. G. P. Putnam's

Sons, New York, 1965.

A History of Egyptian Archaeology. F.

G. Bratton. Thomas Y. Crowell Com-

pany, New York, 1968.

Beyond Stonehenge. G. Hawkins. Harper

and Row, Publishers, New York, 1973.

Give
me
shelter̂ ;>
All-purpose MPC field-,

tested hooded parka of

windproof - waterproof

coated nylon. Coated
nylon lining in hood and

yoke right down to its

drawstring waist for

double protection. Com-
fortable raglan sleeves.

Two-way heavy duty ny-

lon zipper. The draw-
string adjusts face
opening of attached
hood, and hidden waist .,—,:. .

drawstring adjusts at "'"'•f.\
inside back of parka.

Elastic cuffs with adjustment snaps, plus

two zippered slash pockets. Wear it over a

sweater or Goose Down Vest or by itself in

warmer weather. Colors: Sand, Red, Blue,

Orange, and Green. Sizes: Men's; S,M,L,XL

(Men's S and M will fit Women's Medium and
Large). Weight: 12 oz. 0033 NATURALIST
Parka $28,50 postpaid.

Please send my NATURALIST Parka.

My check or money order for $

is enclosed. (Add sales tax where applicable)

Size Color

Address,

City

_Zip.

Satisfaction Guaranteed or Money Back

•utback
1700 York Avenue, New York, NY. 10028

3 WEEKS FROM $1472
Guaranteed, Escorted, All-Expense Tours

SENEGAL

DAHOMEY
GHANA TOGO

SIERRA LEONE

IVORY COAST

LIBERIA

Year-Round Oeparti

from New Vofk every

other Saturday

FSCANTRAVEL WEST AFRICA
c/o WDI. MUNDY INC. (Su,te 1005)

Empire State BIdg.. New York City 10001

PHONE (212) 868 0420-524 3795

Please send me copies o( your free colorful brochure

describing the "West Africa Ahwaaba (Well

Name & Title
NH

Company

Street

I

City State.
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An^novineements

YOU SEE MORE
WITH QUESTAR
Wouldn't you enjoy observing wildlife so

conveniently; seeing and photographing it,

at whatever the distance, in the amazing

detail that only Questar can give you?

And the Questar Carpod makes it so easy,

no need to lug heavy equipment around in

field and swamp. Questar brings your quarry

right to your eye, while you relax in comfort.

The burrowing owl, for example, is only

9 inches long and was caught in sharp focus

at 75 feet while he was still wondering
whether his careful concealment had been
discovered.

QUESTAR. WORLD'S FINEST. MOST VERSATILE TELE-
SCOPE IS DESCRIBED IN OUR BOOKLET CONTAINING
150 PHOTOGRAPHS BY QUESTAR OWNERS. SEND $1
FOR MAILING IN N. AMERICA; BY AIR TO S. AMER-
ICA, $2.50; EUROPE AND N. AFRICA, $3; ELSEWHERE,
S3.50.

TAE

Jumbo is Back! After being in

temporary retirement for the past

five years. Jumbo has been

engaged for a limited appearance

at the Museum. The skeleton of

the famous circus elephant will be

on view as the April Exhibit of the

Month, to the tune of band music

and calliopes. When the Biology of

Mammals Hall, currently

undergoing modernization,

reopens in 1976. Jumbo will be

part of the permanent exhibit.

Jumbo is important to scientists

because he was a type specimen—

an individual on which a scientific

name is based—of Loxodonta

africana. Then too, much was

learned about large mammal
taxidermy when Critchley and

Akeley mounted Jumbo's skin in

1886.

Two films of anthropological

interest will be shown at 2:00 p.m.

on Wednesday, April 17, and

again on Saturday, April 20, in the

Auditorium. Ice People (23

minutes) portrays the conflicts

between traditional Eskimo

culture and modern technology.

The attempts of some American
Indians in northern California to

preserve their heritage are

recorded in The Way of Our
Fathers, a 33-minute color

presentation. Admission to the

film program is free of charge to

Museum visitors.

When the recently opened Rare

Book Room was widely praised for

its superlative resources, the

Museum Library stood in the

background like a proud, but

diflfident, parent. Yet the library

contains one of the finest

collections of natural science

materials in the world and serves

not only the Museum staff" but also

the scientific community at large.

Books and manuscripts of all

descriptions as well as an archival

film collection can be found on the

library's shelves. Many books and

theses have been written here, for

scholars have used these vast and

often unique reference resources

for many years. It is perhaps not

generally known that the library

has a reference/research service-

people may write to the library or

come in person with their

questions on scientific matters, and

they will be assisted by the well-

informed staff'. While the hbrary

does not lend books to individuals,

it does, upon request, provide

materials on loan to other libraries

all over the country. Open to the

public on weekdays from 1 1 :00

A.M. to 4:00 P.M., the library is a

remarkable institution within an

An Anthropologist Looks at Music.

Scheduled for April 30. this slide

lecture is one of a series on

anthropological topics to be held

on Tuesdays, at 2:00 p.m. in the

People Center. For a full listing of

the schedule, write to the

Department of Education or stop

off" at the Information Desk on

your next visit here.
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Our goalwas tomake getting there as much fun asbeing there.

When we designed our CMC
MotorHome, we had something quite special

in mind. We wanted a motorhome that would

actually be fun to drive.

Which is why a CMC MotorHome
looks the way it does. Aerodynamic. And
low — lower than any other motorhome. So

it can handle crosswinds. And corners.

That's also why we've provided it

with front-wheel drive, a 45 5 -cubic-inch V-8

with automatic transmission, and tandem rear

wheels with air suspension. So it can handle

highway speeds. And off-highway bumps.

Not that we've ignored living comfort.

In fact, I 5 floor plans, in four different color-

coordinated decors, are available.

If you want specifics, send for our

28-page color catalog. Simply write: GMC

MotorHome Headquarters, Drawer Y, Dept.

307,Lansing, Mich. 48909.

Better yet, see your local GMC
MotorHome dealer.

TheGMC MotorHome. It doesn't

look like a box. It doesn't ride like a truck.

The MotorHome from General Motors.
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Collect
signed
works of

art by
Waterfordt

Hold Waterford to

the light and you can

see faintly etched the

signature that

identifies it as an

authentic work of art.

Each piece of

Waterford crystal is a

signed original, made
by hand with heart.

Born in white hot heat,

its sheer brilliance

reflects the glory of the

distant past.

Every single facet is

cut by hand in Ireland,

just the way Waterford

museum pieces were

cut long years ago.

Waterford gathers the

light of ten thousand

yesterdays to illuminate

ten thousand

tomorrows.

It is an investment in

art that will enchant

you now; and reward

you and your heirs as it

grows in value.

To illustrate two

current works of art:

Decanter, $55.25,

Vase 6'! $27.50.

Write for free full-

color booklets.

Waterford, 225 Fifth

Ave., New York 10010.

Or visit the Waterford

Gallery at the

important store in

your area.

Isn't it time you

started collecting

signed originals by

Waterford?
(And English bone

china by Aynslet;, to go

with it?)

y-^
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lead to 30 bushels oj apples iti

10 The Human Strategy: Potlatch Polities and Kings' Castles

Marvin Harris

The price of power and prestige is hard ivork.

20 Bios: Which End Is Up?
Arthur W. Gahton

Scrch have their own ivay of answering that vital question.

24 This View of Life: Racist Arguments and I.Q.

Stephen Jay Gould

"It is just as likelv that blacks have a genetic advantage over whites. And. either ivay. it

doesn't matter a damn.'

30 Birth of a Harbor Seal

Peter M. Knudtson

Sex life of a seal at sea has different rules.

38 Season of the Apple
Patricia W. Spencer

The .50.000 or more blossoms on one tree in the spring

the fall.

46 Precarious Odyssey of an Unconquered Parasite

Kenneth S. Warren

.4n inch-long worm is man's worst enemy in the tropics.

54 Toward Infallible Earthquake Prediction

Christopher H. Scholz

Scientists now are worried about what will happen when ther can actually tell people an

earthquake is weeks awav.
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Text and photographs: William Torrv
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Autliors

"I've been analyzing dying

leaves for so long," says Patricia

W. Spencer, "that I wanted to

write about the other end of the ni-

trogen cycle—the growing fruit."

Thus she began to observe the ap-

ples in the variety plot at the Uni-

versity of Illinois, where she has

been assistant horticulturist for

eight years. Still primarily inter-

ested in leaf senescence, which she

described in "The Turning of the

Leaves " (Natural History, Octo-

ber, 1973), Spencer has been study-

ing leaf ultrastructure, enzymes,

and nitrogen transport mechanisms

to determine the sequence of bio-

chemical and physical changes in

dying leaves.

The accessibilitv of the harbor

seal rookery in Humboldt Bay,

California, provided an ideal op-

portunity for Peter M. Knudtson
to study the animals as part of his

master's degree program in biol-

ogy at Humboldt State University.

To learn the social mechanisms by

which these seals successfully

adapt to their environment and

raise their young, Knudtson fo-

cused his research on the inter-

actions of mothers and pups. With

his graduate work completed,

Knudtson now plans to investigate

the social behavior and natural

history of other marine mammals,
while pursuing a career as a free-

lance nature writer and photogra-

pher.

When he enrolled at Harvard

Medical School, Kenneth S. War-

ren turned to tropical medicine be-

cause it was a relatively unstudied

field and also allowed him to fulfill

a desire for travel. He lived in Bra-

zil for a year doing research on

schistosomiasis, and for five con-

secutive summers he worked with a

Rockefeller Foundation medical

team on the Caribbean island of St.

Lucia. This summer and for the next

two summers, Warren plans to

study the disease in Kenya. During

the academic year, he teaches trop-

ical medicine and library sciences

at Case Western Reserve School of

Medicine in Cleveland, Ohio.



The Mexican
Collection

Bridle

China
& Galleries

(top left) Acrobat of TIatilco.

Scale replica 2%" high including base. Numbered Issue of 1000, $265.

(top right) Atlante from Tula.

Scale replica 4%" high including base. Numbered Issue of 1000, $225.

(lower left) Tehuana Lady in Fiesta Costume. Contemporary/Folkloric/

eVe" high including base. Numbered Issue of 300, $1750.

(lower right) Smiling Face.

Scale replica S'A" high including base. Numbered Issue of 1000, $225.

Brielle China and Galleries is proud to be selected by

LUNT GALLERIES as the first dealer in the United States to display

a selection of famous Mexican art forms in precious metals.

The first group of Numbered Issues, produced under the

authorization of the National Museum of Anthropology and

History in Mexico City, is meticulously and painstakingly crafted to

scale, from the originals displayed in the Museum. Each piece

is superbly detailed in sterling silver and 22 karat gold electroplate,

with a protective coating of rhodium plate to prevent tarnishing.

A colorful brochure describing twelve Numbered Issues is available for $1.

Visit our Collector's Gallery. Brielle China and Galleries, in Brielle, N.J. 08730. (201) 223-3626.



It's aseasy to livewithon the road as it is standing stilL

Which is why a CMC MotorHome

looks the way it does. Aerodynamic. And

low — lower than any other motorhome. So

it can handle crosswinds. And corners.

That's also why we've provided it

with front-wheel drive, a 45 5 -cubic-inch V-8

with automatic transmission, and tandem rear

wheels with air suspension. So it can handle

highway speeds. And off-highway bumps.

Not that we've ignored living comfort.

In fact, ] 5 floor plans, in four different color-

coordinated decors, are available.

If you want specihcs, send for our

28-page color catalog. Simply write: GMC
MotorHome Headquarters, Drawer Y, Dept.

307 Lansing, Mich. 48909.

Better yet, see your local GMC
MotorHome dealer.

The GMC MotorHome. It doesn't

look like a box. It doesn't ride like a truck.

TheMotorHome from Generjil Motors.



The tirst earthquake Christo-

pher H. Scholz remembers took

place in 1952 when he was nine

years old. It didn't get into the

record book, but it did shake his

family's house in Tehachapi, in

southern California. Scholz has

been interested in the mechanism
and prediction of earthquakes ever

since. Now a seismologist with a

Ph.D. from M.I.T., he is a professor

of geology at Columbia University

in New York and a senior research

associate at the university's La-

mont-Doherty Geological Observa-

tory. His current work involves lab-

oratory research on rock fractures

and friction and field studies of

earthquakes, with a view to refining

the theory of prediction he helped

develop. This is Scholz's second ap-

pearance in these pages {see "New-

Zealand's Mountains: A Majestic

Accident," Februarv, 1974).

For more than three years, Wil-

liam Torry lived with the nomadic
Gabra and Rendille tribes of Kenya
and Ethiopia. To understand the

role animals plav in human affairs,

he followed the tribes through arid

regions as they tried to meet the

water and food requirements of

their camels, sheep, and goats.

Torrv's interest in the influence of

animals on human organization was
awakened by several summers spent

working on ranches in the western

United States and by the study of

Navajo sheep husbandry. During

his stay in Africa, he also did re-

search on the influence of a lim-

ited food supply on cultural values

and personality characteristics. A
teacher of anthropology at the

City University of New York,
Torry is planning to return to

East Africa to continue his inves-

tigations.

^^Escape

from the Ordinary'

Norm Thompson Tyroleans

-Sport shorts

designed by
professional loafers

Made better

for us amateurs.

You see them on Alpine guides, professional

hunters, people who direct leisure fun at

summer resorts. Tyroleans are worn by pro-

fessionals whose work is so much fun, it

seems like loaiing.

We've taken the good looking, functional

European design. Added American comfort

and easy care. Tailored them with double-

stitched seams for durability— kept ttie slim

look and 4 practical pockets in front. (Men's

shorts also have 2 rear pockets.)

Cut for action, Tyrolean shorts are com-
fortable when you move— comfortable
when you're just relaxing. They look slim

and trim all the time.

Tyroleans are also available in slack length,

shipped unhemmed. Both are made of cool,

lightweight Tundra cloth, 50% cotton, 50%
dacron. Easy-care ... just wash and wear

'em. Color: Tan. Men's even waist sizes:

28-44. Women's even sizes: 8-20. Shorts:

$12.00 ppd. Slacks: $14.00 ppd.

Norm Thompson
Depl NH-M
1805 N.W. Thurman
Portland, Or. 97209

Order (toll-free) anytime 800-547-6712

Tyroleans: Q(y. Size Qty. Size

Men's shorts slacks

Women's shorts slacks

n check enclosed. Charge to my:

BankAmericard. D MasterCharge.

(Please include all raised letters and numbers.)

Card#

Signature X

Send FREE 40 page Spring & Summer
color catalog. Save up to Vi on imported

sports clothes and equipment.

City

Zip



Letters

Singing to Corn
As a member ot the professional

scientific community, I would like

to say that I feel that Peter Tomp-
kins and Christopher Bird deserve a

fairer review of their book than the

blatantly pompous one rendered by

Arthur W. Galston in your March
issue (e.g., 'T have an eighteen-vol-

ume encyclopedia on the subject of

plant physiology in my office, as

well as more than twenty-five text-

books and monographs"). Galston

becomes so enraged by the book's

lack of "hard-nosed procedures"

that he fails to see that one of the

major gleanings here is the fact that

the very essence of this "hardness"

has possibly kept us from seeing

certain dimensions of plant life all

along.

Without really going into an

elaborate defense of alternative

methods for gaining quite valid

data, I would, for a beginning, call

upon Galston to elaborate on the

"hard-nosed procedures" used by

the American Indians to discover

the medicinal uses of plants. Vo-

gel's classic work (American Indian

Medicine) clearly points out that

the American Indians used over 95
percent of the known indigenous

vegetable drugs listed in The
United Slates Pharmacopoeia. Fur-

thermore, to assume that the Ameri-

can Indians merely went around

eating every plant in sight to gain

such knowledge over time would be

a naive assumption and contrary to

current ethnographical data. It ap-

pears to me that Tompkins and Bird

have provided the most parsi-

monious theory to explain this in-

credible feat on the part of the

American Indians.

To me the real harm done by the

book is merely the psychological

guilt to which people like Galston

could easily fall prey when told

they should spend more time hug-

ging trees in the forest rather than

dissecting the trees' relatives in the

laboratory. It is little wonder Gal-

ston sounds so outraged, since the

very foundations of his ethics are

being infringed upon. However, I

don't think we should get lost in all

the pain, guilt, and trauma of the

situation, but rather we should be

delightfully refreshed by the mere

possibility of some of the con-

tentions put forth by Tompkins and

Bird. Anyway, I never did think a

Hopi Indian walked thirty miles a

day in the desert to sing to his corn

for nothing.

William S. Lyon, Ph.D.

Sociology-Anthropology Dept.

Southern Oregon College

Bravo! Thank you so much for

publishing the wonderful book re-

view by Dr. Arthur W. Galston. Al-

most any book on currently popular

topics will be published, and espe-

cially in matters of science, the

public is very often led far away

from the "truth" as most reputable

scientists see it. You have done a

service to the consumer by printing

a review that points out so well the

many shortcomings of this book, in

particular, and which can be ex-

tended to include all such books,

too many of which have already

been published (especially in the

fields of health and psychology).

Susan Torre-Bueno

The Rockefeller University

New York, New York

Henson's Gi-eatness
If writer-photographer Fred

Bruemmer, author of "The North-

ernmost People" [February, 1974],

knew more about Matthew Henson

he would not dismiss him as Admi-

ral Peary's black servant.

Henson was with Peary on every

attempt made for the North Pole.

Henson served as his "black ser-

vant" for perhaps a month and as

his companion and friend for more

than twenty years. Surely in this

day and age he can receive his due al-

though we were unable to accept his

accomplishments when he was living.

In the introduction to Dark Com-

panion, by Bradley Robinson,

Comdr. Donald B. MacMillan

quotes Peary as saying, "Henson is

not to return [i.e., go back]. I can't

get along without him." And to

quote MacMillan: "Matthew Hen-

son went to the Pole with Peary be-

cause he was a better man than any

one of us." That is hardly a sen-

tence to be used for a "black ser-

vant."

The book goes on to explain

Henson's greatness and his contri-

butions to the discovery of the

North Pole.

Beverly Belanger

Oakland, California

(Continued on page 9)



You can take pictures or you can make pictures

whether or not you're travehng less these days,* you prob-

ably know better than some that in a backyard, in a nearby

park, just off a familiar path, there is plenty to see and ap-

preciate. Somehow a camera in front of your eye forces you
to take the trouble to see the beauty just right.

The result helps fit it all into place, and it needn't be

*At Spokane, Washington this summer, we are at Expo '74 to preach the

doctrine "Know the land and the people" with few words and such

imagery as above. Public transportation is available from far and near.

It's a World's Fair with pavilions from other nations, entertainment, and

celebration of the natural environment.

Stowed away for just an occasional showing. Big prints in

color bring in the real world to make the place where you live

beautiful. The satisfaction of making them yourself can add

considerably to the pleasure.

For a start in that direction, send a self-addressed envelope

prominently marked "A3-75" to Kodak, Dept. 55S, Roch-

ester, N.Y. 14650. We'll send you a guide

to Kodak literature for all levels of photo-

graphic experience. Or a photo retailer can

recommend a photo lab with a reputation for

quality in color prints of generous size.



American conductors are a rare breed
-especially in America.

In the culture-conscious United States,

there is a surprisingly small number of Ameri-

can symphony conductors.

Exxon is trying to help. We're sponsoring

the Exxon-Affiliate Artists Conductor program.

This program is designed to accelerate the

careers of young American conductors, and,

at the same time, expose more Americans to

fine symphonic music.

The program has already placed six

young conductors in residence with the

Atlanta Symphony, the San Diego Symphony,
the St. Paul Chamber Orchestra, the Pitts-

burgh Symphony, the National Symphony in

Washington, D.C., and the Milwaukee Sym-
phony. They're getting invaluable experience

working closely with ranking conductors for

a full season.

Theseyoung conductors are handling re-

hearsals. And they're conducting "outreach"

concerts for special audiences— in parks

and schools for youngsters, in homes for

the aged, and in other institutions where the

audiences are often unfamiliar with classical

music.

They're also working with smaller musi-

cal groups in areas around their orchestra's

home city. Because one of the aims of the

program is to build public support for classi-

cal music and symphony orchestras.

And most important to them, these young
maestros are conducting the full orchestras

in regularly scheduled concerts several times

during the season.

We hope Exxon with Affiliate Artists, Inc.

will bring many hours of musical

pleasure to American audiences.

By American conductors.

EJ^ON

We'd likeyou to know
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Energy Orgy
Kenneth Watt's attril)ution to

llic United States of a unique prolli-

gaey in ihc use of energy ["The

End of an Energy Orgy," February,

1974] and his comparisons with (mi-

ergy usage hv oilier countries (espe-

cially, Switzerland and Japan) at

specific, noneoineident times are

quite misleading. Examination of

trends in the data published bv the

Organization of Economic Coopera-

tion and Development (OECD) for

North America, Japan, and the

ninete'en OECD member countries

of Europe portrays a different pic-

ture and points to a different lesson.

The total use of energy (Btus per

year) by North America, mainly the

United States, has, over the last

fourteen years, been about 50 per-

cent more than that of OECD Eu-

rope, and it is now about ten times

that of Japan. But energy usage in

both Europe and North America is

increasing at the same rate: it has

been doubling every twelve to fif-

teen years, and this rate of increase

shows no sign of slackening for ei-

ther region. Japan's energy usage is

increasing much faster; it doubles

every seven years. If the trends of

the past fifteen years continue, Ja-

pan will use as much total energy

per year as OECD Europe by about

1985; as much as North America

by about the turn of the century.

These statistics all point in a

single direction: exponentially in-

creasing use of energy accompanies

increasing; industrialization. Within

this trend, resource use patterns

vary, but nowhere do they reflect an

urge toward conservation of the

scarcest major energy resource—oil.

Thus the United States is not the

unique energy wastrel that Watt
portrayed. The entire industrialized

world must develop new energy re-

sources or change its life-style, and
both will probably happen.

S. J. Deitchman

Chevy Chase, Maryland

Strong Words
Maurice Strong's apocalyptic

claptrap on "global imperative"

[March, 1974] is opinion stated as

fact, pessimistic extrapolation of

dubious historical trends, con-

tradictory goals derived from shal-

low philosophical considerations,

megalomania masquerading as mo-
rality.

Wm. T. St. Clair

Benyville, Virginia

Mountain Building
Author Christopher H. Scholz

I

"New Z(>aland"s Mountains," Feb-

ruary, 1974] gives us a cameolike

picture of New Zealand geology and

invokes the plate-tectonic theory to

derive a clear, convincing account

of its origins. In order to account

for New Zealand's geology Scholz

utilizes a comparison between his

Alpine fault and the famous San

Andreas fault of California. This

comparison works out very well; in-

deed, it works out better than the

author apparently realizes. He
states: "The idea that the Southern

Alps have been uplifted on the Al-

pine fault ... is attractive because

it would explain the steep western

escarpment of the Alps and its close

association with the Alpine fault.

The bothersome question is why
this should occur. A similar high

mountain range has not developed

next to the San Andreas fault in

California."

In fact, the mechanism that

Scholz proposes for the uplifting of

the Southern Alps—the offset of one

transform or strike-slip fault by an-

other so that shearing motion is

translated into local compression of

adjacent plates—is just about iden-

tical to the accepted explanation for

the origin of our San Gabriel Moun-
tains. During the San Fernando

earthquake of February, 1971, the

San Gabriels increased in elevation

(locally) as much as six feet; this is

the fastest-growing mountain range

in the world. The anomalous
east-west trend of the San Gabriel

Mountains, and of the entire Trans-

verse Ranges is explained by the

idea that the San Andreas fault is

offset by a break that is probably re-

lated to the offshore Murray escarp-

ment. Northwestward movement of

the coastal plate is thus causing it to

be rammed into the "Big Bend" in

the San Andreas fault, with result-

ing compression, deformation, and

uplifting of the Transverse Ranges.

Mark S. Newton
Los Angeles City College

Beautiful Photos
While George Rentz's informa-

tive article on Oman (March, 1974)

was excellent and enriching, I hope

he shares the credit with the pho-

tographer, Bruno Barbey, whose ef-

forts rounded out the over-all pre-

sentation beautifully.

Peter Toll

Bandon, Oregon

Race Reconsidered
Steven Jay Gould's article on ra-

cial classification [March, 1974]
was a clear statement about an im-

portant trend in the study of human
biology: the understanding of hu-

man variation and not its classifica-

tion. Unfortunately, the nonracial

approach seldom impresses the pub-

lic; hopefully, articles such as

Gould's will help to get the message

across.

Considering the thoughtful state-

ments on the inadequacies of racial

or subspecific classification, perhaps

Gould should reconsider his state-

ments on the nature of other tax-

onomic units. Is it a fact that "all

organisms must belong to a species,

each species must belong to a

genus"? If race survives as a viable

term, it should be used as it was
originally, as an arbitrary device to

aid in discussion. Might not the

higher taxonomic categories be con-

sidered in the same light?

Richard G. Wilkinson

State University of New York

Albany, New York

INo Trespassing
There is an idea among people,

Americans and pioneer ethic types

in particular, that individuals can

own natural land—lakes, forests,

and oceanfront property—"own"
meaning the right to dispose of as

one sees fit and to not grant out-

siders access to it. That idea is to-

tally out of keeping with nature and

is evil. People must have access to

natural areas. That is a right and a

need dictated by man's evolution.

That is a need that cannot always

be satisfied.

I have actually gone 360 degrees

around small lakes looking for ac-

cess for scuba diving, only to find

the entire circumference was pri-

vately owned and no trespassers

were allowed. I have driven for

miles on Cape Cod looking for a

public beach; I have seen beach

areas "close" at 10:00 p.m.; and

I've been hit on the head by an oar-

wielding lifeguard who said I was

swimming out too far and that he

had the authority to order me to

shore. He didn't and I didn't return.

Beaches do not close, oceans do

not close, and lifeguards cannot or-

der me to do anything. It is my pre-

rogative to decide my capabilities

and wants and not anyone else's. It

is my decision and my responsi-.

(Continued on page 92)



The Human Strategy

Potlatcli Politics and
Kings' Castles
Hunting and gathering tribes have never made the leap

into the struggle for power and prestige

Some of the most puzzling life-

styles on exhibit in the musuem of

world ethnography bear the imprint

of a drive for prestige. Many people

seem to hunger for approval. Occa-

sionally their craving becomes so

powerful that they compete with

each other for status as others com-

pete for land, food, or sex. At times

this competition is so fierce that it

becomes an obsession, wholly di-

vorced from, and even directly op-

posed to, material costs.

Americans spend their entire

lives trying to climb further up the

social pyramid in order to impress

each other. We seem to be more in-

terested in being admired for the

wealth we accumulate than in the

actual wealth itself, which often

consists of chromium baubles or

other useless objects. Thorstein

Veblen's mordant phrases "con-

spicuous consumption" and "con-

spicuous waste" convey a sense of

the intense desire to "keep up with

the Joneses" that lies behind the

ceaseless cosmetic alterations in the

automotive, appliance, and clothing

industries.

Early in the present century, an-

thropologists were surprised to dis-

cover that certain "primitive"

tribes engaged in conspicuous con-

sumption and conspicuous waste to

a degree unmatched by the most

wasteful of modern consumer econ-

omies. Ambitious, status-hungry

men competed with each other by

giving huge feasts and judged each

other by the amount of food that

was provided. A feast was a success

only if the guests ate until they

were stupefied, staggered into the

bush, vomited, and came back for

more.

The most bizarre instance of

status seeking was discovered

among the American Indians who
formerly inhabited the Pacific

Copyright © 1974 by Manin Hums. From Cows, Pigs-\^'a

Northwest. Here the chiefs prac-

ticed potlatch; their object was to

give away or destroy more wealth

than their rivals. In an attempt to

shame his rivals and gain ever-

lasting admiration from his follow-

ers, a powerful chief might destroy

food, clothing, money, and some-

times, even burn down his own
house.

Potlatch was made famous by

Ruth Benedict in her book Patterns

of Culture, which describes how the

custom operated among the

Kwakiutl, the aboriginal in-

habitants of Vancouver Island.

Benedict thought that potlatch was

part of a megalomaniacal life-style

characteristic of the Kwakiutl. Ever

since, potlatch has been a monu-

ment to the belief that cultures are

the creations of inscrutable forces

and deranged personalities.

But the Kwakiutl potlatch was

not the result of maniacal whims; it

was caused by definite economic

and ecological conditions. In the

absence of these conditions, the

need to be admired and the drive

for prestige express themselves in

completely different ways. Incon-

spicuous consumption replaces con-

spicuous consumption; conspicuous

waste is forbidden; and there are no

competitive status seekers.

The Kwakiutl lived in villages

close to the shore. They fished and

hunted along the island-studded

sounds and fjords in dugout canoes.

At the beginning of a

potlatch, guests are

entertained by dancers

wearing beaver god and

thunderbird masks.

i & Vi itches—(0 be published by Random Hi

lO



V>y Marvin Hai-ris

II



Eager to attract traders, thev made
their villages conspicuous by erect-

ing on the beach the carved tree

trunks we erroneously call "totem

poles." The carvings on these poles

symbolized the ancestral titles to

which the village chiefs laid claim.

A Kwakiutl chief was never con-

tent with the degree of respect he

received from his followers and

from neighboring chiefs. Always in-

secure about his status, each chief

felt the obligation to justifv and val-

idate his chiefly pretensions. The
prescribed manner for doing this

was through a potlatch, which was

given by a host chief and his follow-

ers to a guest chief and his follow-

ers. The object was to show that the

host chief was truly entitled to

chiefly status and was more exalted

than the guest chief. To prove this

point, the host chief gave his guests

quantities of valuable gifts. The
guests, in turn, would belittle what

they received and vow to hold a re-

turn potlatch at which their chief

would prove that he was greater

than the present host by giving

even larger quantities of more valu-

able gifts.

Preparations for a potlatch re-

quired the accumulation of fresh

and dried fish, fish oil, berries, ani-

mal skins, blankets, and other valu-

ables. On the appointed day, the

guests paddled up to the host vil-

lage in their dugout canoes and

went into the chiefs house. Tliere

they gorged themselves while danc-

ers, masked as beaver gods and

thunderbirds, entertained them.

The host chief and his followers

neatly piled up the wealth that was

to be given away. As the host

pranced up and down, boasting

about how much he was about to

give them, the visitors stared sul-

lenly. Counting out the boxes of

fish oil, baskets of berries, and piles

of blankets, the host commented de-

risively on the povertv of his rivals.

Laden with gifts, the guests finally

returned to their village, where,

stung to the quick, the guest chief

vowed to get even. This could only

be achieved by holding a return

potlatch and obliging his rivals to

accept even more valuables than

thev had given away. Considering

all the Kwakiutl villages as a single

unit, potlatch stimulated a ceaseless

flow of prestige and valuables mov-

ing in opposite directions.

An ambitious chief and his fol-

lowers had potlatch rivals in several

different villages at once. Specialists

in counting property kept track of

what each village had to do to even

the score. If a chief managed to best

his rivals in one place, he still had

to confront them in another.

At some potlatches, valuables

were not given away but were de-

stroyed. Successful potlatch chiefs

sometimes decided to hold "grease

feasts" at which boxes of candlefish

oil were poured on the fire in the

center of the house. As the flames

roared, the guests sat impassively or

even complained about the chill in

the air. At some grease feasts the

flames ignited the roof, and the en-

tire house would become a potlatch

offering, causing the greatest shame

to the guests and much rejoicing

among the hosts.

According to Ruth Benedict,

potlatching was a result of the ob-

sessive status hunger of the

Kwakiutl chiefs. "Judged by the

standards of other cultures the

speeches of their chiefs are un-

abashed megalomania," she wrote.

"The object of all Kwakiutl enter-

prises was to show oneself superior

to one's rivals." In her opinion, the

whole aboriginal economic system

of the Pacific Northwest was "bent

to the service of this obsession."

I think that Benedict was mis-

taken. The economic system of the

Kwakiutl was not bent to the ser-

vice of status rivalry; rather, status

rivalry was bent to the service of

the economic system.

All of the basic ingredients of the

Kwakiutl giveaways, except for

their destructive aspects, are

present in other societies dispersed

over different parts of the globe.

Stripped down to its elementary

core, the potlatch is a competitive

feast, a nearlv universal mechanism
for assuring the production and dis-

tribution of wealth among peoples

who have not yet fully acquired a

ruling class.

Melanesia and New Guinea
present the best opportunity to

study competitive feasting under

relatively pristine conditions.

Throughout this region, so-called

big men owe their superior status to

the large number of feasts that each

has sponsored. Each feast is pre-

ceded by an intensive effort bv an

aspiring big man to accumulate the

necessary wealth.

Among the Kaoka-speaking
people of the Solomon Islands, the

status-hungry individual begins his

career by making his wife and chil-

dren plant larger vam gardens. As
described bv the Australian anthro-

pologist Ian Hogbin, the aspiring

big man then has his kinsmen and

age-mates help him fish. Later he

begs sows from his friends to in-

crease his pig herd. As the litters

are born, he boards additional ani-

mals with his neighbors. Soon his

relatives and friends feel that the

young man is going to be a success;

seeing his gardens and pig herd,

they redouble their work efforts.

When he does become a big man.

they want him to remember that

thev helped him.

Finally, thev all build a fine

house in which, as in the case of

potlatch, the wealth is stacked in

neat piles and displayed for the

guests to count and admire.

At one feast given bv a young
man named Atana, Hogbin counted

2,50 pounds of dried fish, 3,000
yam and coconut cakes, 11 large

bowls of yam pudding, and 8 pigs.

In this instance, some of the guests

themselves brought presents to be

added to the giveaway. Their contri-

butions raised the total to .300

pounds of fish, .5,000 cakes, 19

bowls of pudding, and 13 pigs.

Atana proceeded to divide this

wealth into 257 portions, one for

everyone who had helped him or

who had brought gifts, rewarding

some more than others. "Onlv the

remnants were left for Atana him-

self," notes Hogbin. Status seekers

in Guadalcanal alwavs sav: "The

giver of the feast takes the bones

and the stale cakes; the meat and

the fat go to the others."

The feast -giving days of the big

man, like those of the potlatch

chiefs, are never over. On threat of

being reduced to the status of a

commoner, each big man prepares

for the next feast. Since there are

several big men per village and

community, these plans and prepa-

rations often lead to complex com-

petitive maneuvering for the alle-

giance of relatives and neighbors.

The big men work harder, w.orry

more, and consume less than any-

body else. Prestige is their onlv re-

waid. They may be megolomania-

cal, but they render an important

service to society by increasing pro-

duction. As a result of the big

man's craving for status, more

people work to produce more food

and other valuables.

Under conditions where every-

12



Experts agree.
Jerry Fisher and Bobby Golomby of

Blood, Sweat & Tears are tops in the

rock and jazz world. Walt "Clyde"

Frazier epitomizes the mastery of man
over basketball. Innovator Andy
Warhol has created a new wave in the

field of cinema and art. Metropolitan

Opera Orchestra conductor Henry
Lewis has been acclaimed as "the

most gifted American of his

generation."

In a world of constantly changing

values, this diverse group of super
personalities still insists on
perfection. That's why they all

selected Pioneer high fidelity

components.
Each has his own reason for

involving himself in high fidelity. But

they all agree on one thing. Pioneer is

the very best. Pioneer consistently

reproduces the most natural sound
in music.

Whatever your interest in high

fidelity — stereo or 4-channel

—

Pioneer makes it best. Depending on
the degree of sophistication you want,

there's something to fit every budget.

Yet, there's one fact you can always

be sure of. No matter what you spend

cdPioivieeR'
when you want something better

for Pioneer you get the same top
quality as Jerry, Bobby, Walt, Andy
and Henry,

Experts agree on Pioneer.

So will you.

U.S. Pioneer Electronics Corp.

75 Oxford Drive, Moonachie
New Jersey 07074
West: 13300 S. Estrella, Los Angeles
90248/Midwest: 1500 Greenleaf, Elk

Grove Village, 111. 60007 / Canada:

8. H.Parker Co.
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Shown above are Pioneer's magnificent 4 Channel Receivers

and three great Pioneer Speaker Systems R-700, CS-99A and Project 100.



one has equal access to the means
of subsistence, competitive feasting

senes the function of preventing

the labor force from falling back to

levels of productivitv that offer no

safetv margin in crises such as war

and crop failures. In the absence of

formal political institutions that can

integrate independent villages into

a common economic framework,

competitive feasting creates a net-

work of inten illage economic ex-

pectations. It promotes the sharing

of food and resources among people

who live in different villages. Fi-

nallv, competitive feasting bv big

men acts as an equalizer of annual

fluctuations in productivitv among
villages occupving different micro-

environments—seacoast. lagoon, or

upland habitats. Automatically, the

biggest feasts in any given vear will

be given bv villages that have en-

joyed conditions favorable to pro-

duction.

All of these points applied to the

Kwakiutl. The Kwakiutl chiefs

were like Melanesian big men ex-

cept that thev operated with a much
moi"e productive technology in a

richer environment. Like big men,

thev competed with each other to

attract men and women to their vil-

lages. The greatest chiefs were the

best providers and gave the biggest

potlatches. The chiefs followers

shared vicariously in his prestige

and helped him to achieve more ex-

alted honors. The totem poles were

grandiose advertisements proclaim-

ing that a village had a mighty

chief.

Thus, despite the overt com-

petitive thrust of potlatch, it func-

tioned to transfer food and other

valuables from centers of high pro-

ductivity to less fortunate villages.

Since fish runs, wild fruit, and

vegetable har\ests fluctuated un-

predictably, intervillage potlatching

was advantageous from the stand-

point of the regional population as a

whole. \^ hen the fish spawned in

nearby streams and the beri'ies ri-

pened close at hand, last year's

guests became this year's hosts. To
eat, all a poor village had to do was

admit that the rival chief was a

great man.

Why did the practical basis of

potlatch escape the attention of

Ruth Benedict? Anthropologists be-

gan to study potlatch only after the

Pacific Northwest aborigines had

entered into commercial and wage-

labor relations with Russian,

English, Canadian, and American
merchants and settlers. This contact

gave rise to epidemics of smallpox

and other European diseases that

killed off a laj-ge part of the native

population. The Kwakiutl popu-

lation fell from 23.000 in 1836 to

2.000 in 1886. a decline that in-

tensified the competition for man-
power.

At the same time, wages paid by

the Europeans pumped unprece-

dented amounts of wealth into the

potlatch network. Tlie Kwakiutl re-

ceived thousands of blankets from

the Hudson's Bav Company in ex-

change for animal skins. These

blankets replaced food as the most

important item given aw"av at the

great potlatches. The dwindling

population soon found itself with

more valuables than it could con-

sume. Yet the need to attract fol-

lowers was greater than ever due to

the labor shortage. So the potlatch

chiefs ordered the destruction of

property in the vain hope that such

spectacular demonstrations of

wealth would bring the people back

to the empty villages. But these

were the practices of a dving cul-

ture sti-uggling to adapt to a new- set

of political and economic condi-

tions; they bore little resemblance

to the potlatch of aboriginal times.

To the participants, competitive

feasting is a manifestation of an

insatiable craving for prestige. But

from the point of view' outlined in

this article the insatiable craving

for prestige is a manifestation of

competitive feasting. Every societv

makes use of the need for ap-

proval, but not every society links

prestige to success in competitive

feasting.

Competitive feasting as a source

of prestige must be seen in evolu-

tionary perspective to be properly

understood. Big men like Atana or

the Kwakiutl chiefs carry out a

form of economic exchange known
as redistribution. That is, they

gather together the results of the

productive effort of many individ-

uals and then redistribute the aggre-

gated w-ealth in different quantities

to a different set of people. As I

have said, the Kaoka big man works

harder, worries more, and con-

sumes less than anybody else in the

village. This was not true of the

Kwakiutl chiefs, however. The
great potlatch chiefs performed the

entrepreneurial and managerial

functions required for a big pot-

latch. but thev left the hardest work
to their followers. The greatest pot-

latch chiefs even had a few war cap-

tives working for them as slaves.

The Kwakiutl chiefs had begun to

reverse the Kaoka formula and

were keeping some of the "meat
and fat'" for themselves, leaving

most of the "bones and stale cakes"

for their followers.

If we follow the evolutionar\ line

leading from Atana. the impover-

ished big man, to the semi-

hereditary Kwakiutl chiefs, we
eventually find societies ruled bv

hereditary kings, who perform no

industrial or agricultural labor and

who keep the best of everything for

themselves. Exalted divine-right ru-

lers maintain their prestige bv

building conspicuous palaces, tem-

ples, and monuments; they validate

their right to hereditary privileges,

not bv potlatch, but bv force.

Reversing direction, we can go

from kings to potlatch chiefs to big

men, ending up with egalitarian so-

cieties in which competitive dis-

plavs and conspicuous consumption

bv individuals disappear, and where

anyone foolish enough to boast

about his greatness is accused of

witchcraft and is stoned to death.

In the truly egalitarian societies

that have sunived long enough to

be studied bv anthropologists, the

mode of exchange known as reci-

procity predominates. Reciprocity

is the technical term for an eco-

nomic exchange between two indi-

viduals in which neither specifies

precisely what is expected in return

or when thev expect it. Attitudes of

reciprocity are similar to those we
take when w-e exchange goods or

services with our close relatives or

friends.

Everything about reciprocity is

opposed to the precise counting and

reckoning of one person's debts to

another. In fact, the idea is to deny

that anybody really owes anything.

One can tell whether a life-stvle is

based on reciprocity if people do

not say thank you. In truly egali-

tarian societies, it is rude to be

openly grateful for the receipt of

material goods or senices. The
Semai of central Malava never ex-

press gratitude for the meat that a

hunter gives awav in exacth equal

portions to his companions. Robert

Dentan, who has lived with the

Semai, found that to sav thank vou

was rude because it suggested that

you were either calculating the size

H
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of the piece of meat you had been

given or that you were surprised by

the success and generosity of the

hunter.

In contrast to the conspicuous

displays of Kaoka big men, the

boasting of potlatch chiefs, and our

own flaunting of status symbols, the

Semai follow a life-style in which

those who are most successful must

be the least conspicuous. Status

seeking through rivalrous redistri-

bution, conspicuous consumption.

or waste is unthinkable to them.

After Richard Lee of the Univer-

sity of Toronto had studied the

Bushmen of the Kalahari Desert, he

wanted to show his gratitude. As

Christmas approached he learned

that the Bushmen were likely to

camp at the edge of the desert near

villages where they sometimes ob-

tained meat through trade. In-

tending to give them an ox for a

Christmas present, he located a fat

animal of monstrous proportions in

a remote village. Returning to

camp, Lee told the Bushmen one by

one that he had bought the largest

ox he had ever seen.

The first man to hear the news

became alarmed. He asked Lee

where he had bought the ox, what

color it was, and what size its horns

were, and then he shook his head.

"I know that ox," he said. "Whv, it

is nothing but skin and bones!"

Lee confided in several other

Bushmen, but continued to meet

i6



\\ilh llii' same rcaclidii, \\ hni

(ihristnias eaiiK' the ox was slaugli-

tcred. It was covered with a thick

hner of fat and was deNoiired with

gusto.

Lee insisted upon an e\-

phination. ""Yes. of course we kn(>\\

all along what the ox was realK

like."" one hunter adniittetl. "But

\\hen a voung man kills much meat

he coni(>s to think of himself as a

chief or big man, and he thinks of

I lie rest of us as his servants or infe-

riors. \^ e cannot accept this." He
went on. "'W e refuse one who
hoasts. for somedav his pride will

make him kill somebodv. So we al-

wavs speak of his meat as w orthless.

This wav we cool his heart and

make him gentle.""

The Eskimo fear of generous gift

givers is expressed bv their proverb

"Gifts make slaves just as whips

make dogs."' And that is exactly

what happened. In evolutionarv

perspective, ambitious status seek-

ers gave gifts that came from their

own extra work: soon otbiMS found

themselves working harde; to recip-

rocate, which permitted the gift giv-

ers to give more gifts. Eventually

the gift givers became so powerful

that thev disobeved the rules of

reciprocitv. Thev could force

people to pav taxes and to work for

them without redistributing what

was in their storehouses and pal-

aces. Of course, as assorted modern
big men and politicians sometimes

recognize, "slaves" work better if

given an occasional big feast in-

stead of constant whippings.

If people like the Eskimo, Bush-

men, and Semai understood the

dangers of gift gi\'ing, whv did oth-

ers permit it to flourish? And whv
were big men permitted to get so

puffed up that thev could enslave

the people ^\hose \\ork made their

glorv possible? Permit me to make a

few suggestions.

Reciprocitv is a form of eco-

nomic exchange that is primarily

adapted to conditions in which

overproduction would have an ad-
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in a Kicakiutl village in the

early 1900s shous that

Chief Clelemen had icon fame
and respect for his potlatches.
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verse effect upon group survival.

These conditions are found among
certain hunters and gatherers, who,

if they killed more animals and up-

rooted more plants than they

needed, would risk permanent im-

pairment of their food supply.

Lee found that the Bushmen
worked for only ten to fifteen hours

a week. "Primitive" hunters and

gatherers work less than we do-
without benefit of a single labor

union—because their ecosystems

Kiiakiutl women held their

own potlatches. At Fort

Rupert, British Columbia,

women gather in front of

the cooking and washing

vessels that they will

present to their guests.

cannot tolerate weeks and months
of intensive extra effort. If an aspir-

ing Bushman got his followers to

work like the Kaoka for a month,

every game animal for miles around

would be killed or scared oft and

the people would starve to death.

Competitive feasting and other

redistributive forms overwhelmed

reciprocity when domesticated

plants and animals were substituted

for wild plants and animals. This

raised the habitat's carrying capac-

ity. Now the greater the effort, the

more food produced. Prestige-hun-

gry individuals could work harder

and give away more to everyone's

benefit. The only hitch was that

this generosity had to be recipro-

cated. So people began to work
harder in order to reciprocate the

generosity of the few overzealous

producers. As the reciprocal ex-

changes became unbalanced, they

became gifts. As the gifts piled

up, the gift givers were rewarded

with prestige and counter gifts.

Soon redistribution predominated

over reciprocity, and prestige went

to the most calculating gift givers,

who shamed everybody into work-

ing harder than the Bushmen ever

dreamed possible.

Conditions appropriate for the

development of competitive feasting

and redistribution sometimes also

occurred among nonagricultural

populations. Among the coastal

peoples of the Pacific Northwest,

annual runs of salmon, other migra-

tory fish, and sea mammals pro-

vided the ecological analogue of ag-

ricultural harvests. The salmon or

candlefish ran in such vast numbers

that if the Kwakiutl worked harder,

they would catch more fish. The
main function of the potlatch, there-

fore, was not to award prestige, but

to increase food production.

Stepping away for the moment
from reciprocal and redistributive

prestige systems, we can surmise
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ill a (lislin(li\e manner. For I'x-

aniplc. will) llic appearance nl capi-

lalisni in Western Europe, aequisi-

lion of wealth onee more became

llie crilerion for big-man status.

OnK in this case, the big men tried

Id lake awav each other's wealth.

and highest prestige and power

went to the individual who man-

aged to accumulate and hold on lo

the greatest fortune. After they be-

came secure, the capitalist upper

class resorted to grand-scale con-

spicuous consumption and con-

spicuous waste in order to impress

their rivals. They built mansions,

adorned themselves with jewels,

and spoke eontemptuouslv of the

impoverished masses.

Eventually, the rich were threat-

ened bv taxation aimed at redis-

tributing their wealth. Conspicuous

consumption in the grand manner

became dangerous, so highest pres-

tige now once again goes to those

who have most but show least. With

the upper class no longer flaunting

its wealth, some of the pressure on

the middle class to engage in con-

spicuous consumption has also been

removed. This suggests to me that

torn jeans and the rejection of overt

consumerism among middle-class

youth of late has more to do with

aping upper-class trends than with

any so-called cultural revolution.

One final point. You might wish

to question the sanity of the process

by which mankind was tricked into

working harder in order to feed

more people. The answer I see is

that many primitive societies did

refuse to expand their productive

effort. But the fate of these peoples

was sealed as soon as any one of

them, no matter how remotely situ-

ated, crossed the threshold to redist-

ribution and the full-scale stratifica-

tion of classes that lay beyond.

Vii-tuallv all of the reciprocity-type

hunters and gatherers w"ere de-

stroyed or forced into remote areas

bv bigger and more powerful so-

cieties that maximized production

and population. At bottom, this re-

placement was essentially a matter

of the ability of larger, denser, and

better-organized societies to defeat

simple hunters and gatherers in

armed conflict. It was either work
hard or perish.

Columnist Marvin Harris teaches an-

thropology at Columbia University-
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Whicli End Is Up?
Left to their own devices, plant roots and shoots

grow in the right directions

When a farmer or a gardener

throws a seed into the ground, he

doesn't have to worry which end of

the seed is up and which down.

Whatever the orientation happens

to be, and barring the unusual, the

root will go down and the stem will

come up. From a functional point

of view, this is, of course, as it

should be. The root is designed to

anchor the plant and to absorb wa-

ter and mineral nutrients for growth

and development. To do these

things, it must penetrate downward
into the soil. The stem, on the other

hand, is an axis for holding the

maximum number of leaves in the

best position to caiTy out the pro-

cess of photosvnthesis through light

absoi-ption. Obviously this activity

has to be carried on above ground

where the light is. But how does the

plant distinguish up from down?
What mechanism determines that

the root will go down and the stem

go up? These are complicated ques-

tions to which we have only partial

answers despite a centurv of investi-

gation.

If a germinated seedling is re-

moved from the medium in which it

has been growing and is laid on its

side, the root will turn down,
toward the center of the earth, and

the stem will bend upward, awav
from the center of the earth. This

curvature response is called geot-

ropism. It is brought about by un-

equal rates of growth on the two

sides of the cylindrical plant axis.

In a horizontally placed seedling,

the upper side of the root grows

more than the lower side, and the

resulting differential growth points

the root tip down. Tlie situation is

reversed with the stem. When
placed horizontallv, the lower side

of that organ grows more rapidlv

than the upper side, and the result-

ant growth curvature is therefore

upward.

Seeds germinated in a satellite

circling high above the earth, where

the planet's gravitational field is

very low, do not orient with their

roots pointing down toward the cen-

ter of the earth. This indicates that

at least part of the reaction of seeds

at the earth's surface is due to grav-

ity. The gravitational stimulus,

however, can be overcome by cen-

trifugal force. Thus, if a plant is

tied to the outer edge of a turntable

that is spun with a force equivalent

in the horizontal plane to the down-

ward pull of gravity, the stem will

grow partly inward instead oi

straight up, and the root partly out-

ward instead of straight down. The
root will, in effect, respond to a

simple vectorial problem in which

equal forces are exerted parallel and

perpendicular to the earths surface,

and grow at an angle 45 degrees be-

low tiie horizontal. As the centrifu-

gal force of the rotating turntable is

progressively increased, the angle

of the root will approach the hori-

zontal until the i-oot is parallel to

the turntable.

These facts suggest that the grav-

itational response of roots and
stems might be due to the dis-

location of a heavv bodv. or stato-

lith, within plant cells, which can

also be displaced bv centrifuging.

This is called the statolith theorv. It

presumes a mechanism similar to

that by which animals balance

themselves through the dis-

placement of small calcium carbo-

nate crystals in the semicircular

canals of the ear. What could serve

as a statolith in a plant cell? It ap-

pears that for the purpose of

up-down orientation, plants employ

very dense starch grains that fall to

the bottom of specialized cells in i-e-

sponse to gravitv. If a root or stem

is tipped 90 degrees, the heavv

starch granules will roll from the

bottom to another wall of the cell,

thus indicating a new direction for

the down-up axis. This theorv is

supported not only by direct micro-

scopic observation of such falling

starch grains but also by experi-

ments in which removal of the gran-

ules from the specialized cells of the

root cap makes the root insensitive

to gravitx . If. for example, the cap

20
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is carefully removed from certain

roots, the rate at which these roots

grow is not affected, but the organs'

ability to respond to gravity is lost

and the roots will grow in whatever

orientation they are placed. When
the roots regenerate new caps con-

taining visible statoliths, they re-

gain their ability to curve geotrop-

ically. Although we cannot always

see statoliths in geotropically sensi-

tive cells, we reason by analogy that

what is true in one system probably

holds true for many systems.

How does the rubbing of the stato-

lith against the cell wall create a

disturbance in growth that results

in geotropic curvature? The reac-

tion is probably connected with an

effect on the surface membrane of

the cell's protoplasm, which presses

against the cell wall. This effect, in

turn, leads somehow to an altered

transport of growth-promoting and

growth-inhibiting substances. For

example, a vertically oriented stem

tip or root tip contains roughly

equal quantities of growth-promot-

ing and inhibitory hormones in its

two lateral halves. But if a root tip is

laid on its side, more growth hor-

mones and growth inhibitors will be

obtained from the lower than the up-

per side of the displaced tip. Since

root growth is inhibited by the new,

higher concentrations of hormone
and inhibitor, we reason that the

curvature is due to an inhibition of

growth of the root's lower half rela-

tive to its upper half. With stems

that have been horizontally placed,

one also finds an accumulation of

growth hormone on the lower side.

But here, the higher concentration

of hormone leads to a higher growth

rate and thus to upward curvature of

the stem.

Asymmetry in the distribution of

growth-regulating substances is cor-

related with the development of a

transverse electrical potential of up

to 100 millivolts in a horizontallv

displaced organ. It used to be

thought that this electric potential

developed soon after statolith dis-

placement and was the cause of the

flow of negatively charged growth

hormone toward the positively

charged side of roots and stems. But

recent experiments have shown that

the reverse sequence of events is

true; the negatively charged growth

hormone is first displaced asymmet-

rically and then the transverse elec-

trical potential arises. Undoubtedly

the two phenomena are connected

in an important, but unknown, wav.

Putting everything together, our

theorv now reads as follows: Starch

grains are displaced, stimulating the

cell membrane; asymmetric distri-

bution of growth regulatory sub-

stances and a transverse electrical

potential follow; this leads to asym-

metric growth and curvature.

While these simple facts provide

an explanation of sorts about the

positive geotropism of roots (toward

the force of gravity) and the nega-

tive geotropism of stems (away from

the force of gravity), they still leave

many questions unanswered. For

example, why does a stem grow in

one direction and a root in another?

The glib answer is that the growth

regulator displacement leads to in-

hibition of root growth and promo-

tion of stem growth. But quan-

titative investigations of the

amounts of hormone displaced com-

pared with the amount required to

produce enough growth differences

to lead to curvature tell us that this

theory is probably not too accurate.

That is why growth inhibitors are

now surveyed as well. A second and

more perplexing question is this:

How can the rubbing of a starch

grain against the cell membrane
lead to lateral displacement of hor-

mone and the appearance of bio-

electric potentials? This may have

to do with the movement of ions of

hydrogen or a salt, since an electri-

cal charge arises when a freely dif-

fusible ion accumulates on one side

of a differentially permeable mem-
brane. But how can the rubbing of

a starch grain lead to the movement
of many millions of ions? The an-

swer to this question remains un-

clear. Much work thus must still

be done on the physiology of geot-

ropism.

JNot only stems and roots but also

the petioles, or stalks, of leaves are

sensitive to gravity and orient the

leaf blade so it is roughly parallel to

the earth's surface, and thus

roughly perpendicular to the in-

coming solar radiation. When a pot-

ted plant is put on its side, its

leaves reorient. This response, too,

presumably involves the gravity

perception of statoliths.

Even large tree trunks displaced

from the vertical can right them-

selves in a most remarkable way by

the formation of what is called "re-

action wood." When a conifer stem

is placed horizontally, the cell divi-

sion activity of the cambium, the
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ihal produces nrw wood rclls. Ii<'-

comes asvniiiicliic: cells (ni llie

lower side of tlie sleiii will lie imu li

thicker walled and imprejinaled

with much more of the woodv suli-

stance lignin than c(>lls on the u|i-

|)cr side. This elTcel leads ultimatcK

to a tremendous strain williiii the

stem, which bends the liniik me-

chanicalU in a diii'clicin llial lends

Ici iii:ht it. liecause llie\ tend to

press the stem u[)\\ard, the heavv-

w ailed cells on the lower part of the

angled trunks of conifers are re-

ferred to as compression wood.

Hardwood trees, on the other hand,

give rise to a diflerent kind of spe-

cial cell on the upper part of a pros-

trate trunk. These cells are espe-

cially low^ in lignin and act as

tension wood, in effect producing a

gradient that again causes the rigid

tree trunk to curve upward.
\^ hether starch grains, hormones,

and growth inhibitors are involved

in this process, which can generate

tremendous forces, is not reallv un-

derstood.

Some of the new growth regu-

latory chemicals that are used ex-

tensively in agriculture interfere

with the transport of growth hor-

mones in a stem. Thus, the hor-

mone auxin normally moves only

basipetallv. that is, from the stem

tip down to the root tip, and many
plant growth reactions are the result

of this unidirectional mo\ ement.

But the application of a synthetic

growth regulator such as triiodoben-

zoic acid, which is used to increase

soybean yield, can interrupt the

flow of auxin and cause it to accu-

mulate in unexpected places. When
this happens, tropistic responses are

upset: some roots may be observed

growing upward within the soil, and

stems may curve and become paral-

lel to the earth's surface or may ac-

tually turn downward. These abnor-

malities underscore the delicacy of

the regulatory system of plants and

emphasize the need for care in the

use of such chemicals.

Plants can determine which end

is up and w^hich down, at least as

long as we don't flood them with

noxious chemicals or spin them too

dizzily on a rotating wheel. But

such treatment would probably

cause humans to lose their sense of

orientation too.

Columnist Arthur W. Galston teaches

biology at Yale Lniversity.
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This \ iew of Life by Stopiion Jixy Goiilcl

Racist Arguments and I.Q.

''Biological determinism is not simply an amusing matter

for clever cocktail party comments about the human animal"

Louis Agassiz, the greatest biolo-

gist of mid-nineteenth-century

America, argued that God had

created blacks and whites as sepa-

rate species. The defenders of slav-

ery took much comfort from this as-

sertion, for biblical proscriptions of

charity and equality did not have to

extend across a species boundary.

What could an abolitionist say?

Science had shone its cold and dis-

passionate light upon the subject;

Christian hope and sentimentality

could not refute it.

During the Spanish-American

War, a great debate raged over

whether we had the right to annex

the Philippines. Imperialists again

took comfort from science, for so-

cial Darwinism proclaimed a hier-

archy in racial ability. When anti-

imperialists cited Henry Clay's con-

tention that God would not create a

race incapable of self-government,

Rev. Josiah Strong answered:
"Clay's contention was formed be-

fore modern science had shown that

races develop in the course of cen-

turies as individuals do in years,

and that an underdeveloped race,

which is incapable of self-govern-

ment, is no more of a reflection on
the Almighty than is an under-

developed cbild, who is incapable

of self-government."

I cite these examples not merely

because they expose science at its

most ridiculous, but because they il-

lustrate a far more important point:

statements that seem to have the

sanction of science have been con-

tinually invoked in attempts to

equate egalitarianism with senti-

mental hope and emotional blind-

ness. People who are unaweire of

this historical pattern tend to accept

each recurrence at face value: that

is, they assume each such statement

arises from the "data" actually pre-

sented rather than from the social

conditions that truly inspire it.

We have never, I shall argue,

had any hard data on genetically

based differences in intelligence

among human groups. Speculation,

however, has never let data stand in

its way; and when men in power
need such an assertion to justify

their actions, there will always be

scientists available to supply it.

The racist arguments of the nine-

teenth century were primarily based

on craniometry, the measurement
of human skulls. Today, these con-

tentions stand totally discredited.

What craniometry was to the nine-

teenth century, intelligence testing

has been to the twentieth. The vic-

tory of the eugenics movement in

the Immigration Restriction Act of

1924 signaled its first unfortunate

effect—for the severe restrictions

upon non-Europeans and upon
southern and eastern Europeans

gained much support from the re-

sults of the first extensive and uni-

form application of intelligence

tests in America—the Army Mental

Tests of World War I. These tests

were engineered and administered

by psychologist Robert M. Yerkes,

who concluded that "education

alone will not place the negro race

[sic] on a par with its Caucasian

competitors." It is now clear that

Yerkes and his colleagues knew no

way to separate genetic from envi-

ronmental components in pos-

tulating causes for different perfor-

mances on the tests.

The latest episode of this recur-

ring drama began in 1969, when
Arthur Jensen published his article

entitled, "How Much Can We
Boost I.Q. and Scholastic Achieve-

ment?" in the Harvard Educa-
tional Review. Again, the claim

was made that new and uncomfort-

able information had come to light,

and that science had to speak the

"truth" 'even if it refuted some
cherished notions of a liberal phi-

losophy. But again, I shall argue,

Jensen had no new data; and what
he did present was flawed beyond
repair by inconsistencies in the data

themselves and by illogical claims

in his presentation.

Jensen assumes that I.Q. tests

adequately measure something we
may call "intelligence." He at-

tempts to tease apart the genetic

and environmental factors causing

differences in performance on these

tests. He does this by relying upon
the one natural experiment we pos-

sess: identical twins reared apart—
for here the differences can only be
environmental. The average differ-

ence in I.Q. for such twins is less

than the difference for two unre-

lated individuals raised in similarly

varied environments. From the data

on twins, he obtains an estimate of

the magnitude of environmental in-

fluence and estimates the genetic

component from the additional dif-

ferences in I.Q. between unrelated

individuals. He concludes that I.Q.

has a heritability of about 0.8 (or

80 percent) within the population

of American and European whites.

The average difference between

American whites and blacks is 15
I.Q. points (one standard devia-
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tion). He asserts that this difference

is too big to attribute to environ-

ment, given the high heritability of

l.Q. Lest anyone think that he

writes in the tradition of abstract

scholarship, I merely quote the first

line of his famous work: "Com-
pensatory education has been tried,

and it apparently has failed."

I believe that this argument can

be refuted in a "hierarchical" fash-

ion—that is, we can discredit it at

one level and then show that it

would fail at a more inclusive level

even if we allowed Jensen's argu-

ment for the first two levels:

Level 1: The equation of LQ.
with intelligence. Who knows what

LQ. measures? It is a good pre-

dictor of "success" in school, but is

such success a result of intelligence,

apple polishing, or the assimilation

of values that the leaders of society

prefer? Some psychologists get

around this argument by defining

intelligence operationally as the

scores attained on "intelligence"

tests. A neat trick. But at this point,

the technical definition of intelli-

gence has strayed so far from the

vernacular that we no longer can

define the issue. But let me allow

(although I don't believe it), for the

sake of argument, that LQ. mea-

sures some meaningful aspect of in-

telligence in its vernacular sense.

Level 2: The heritability of LQ.
Here again, we encounter a con-

fusion between vernacular and tech-

nical meanings of the same word.

"Inherited," to a layman, means
"fixed," "inexorable," or "un-

changeable." To a geneticist, "in-

herited" refers to an estimate of

similarity between related individ-

uals based on genes held in com-

mon. It carries no implication of in-

evitability or of immutable entities

beyond the reach of environmental

influence. Eyeglasses correct a vari-

ety of inherited problems in vision;

insulin can check diabetes.

Jensen insists that LQ. is 80 per-

cent heritable. Princeton psy-

chologist Leon J. Karain has re-

cently done the dog-work of

meticulously checking through de-

tails of the twin studies that form

the basis of this estimate. He has

found an astonishing number of in-

consistencies and downright in-

accuracies. For example, the late

Sir Cyril Burt, who generated the

largest body of data on identical

twins reared apart, pursued his

studies of intelligence for more than
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forty years. Although he increased

his sample sizes in a variety of "im-

proved" versions, some of his corre-

lation coefficients remain un-

chanf!;cd to the third decimal

place—a statistically impossible sit-

uation. Other studies did not stan-

dardize properly for age and sex.

Since I.Q. varies with these proper-

ties, an improper correction may
produce higher values between
twins not because they hold genes

for intelligence in common, but

simply because they share the same

sex and age. The data are so flawed

that no valid estimate for the herita-

bilitv of I.Q. can be drawn at all.

But let me asssume (although no

data support it), for the sake of ar-

gument, that the heritability of I.Q.

is as high as 0.8.

Level 3: The confusion of within-

and between-group variation. Jen-

sen draws a causal connection be-

tween his two major assertions—

that the within-group heritability of

I.Q. is 0.8 for American whites,

and that the mean difference in I.Q.

between American blacks and
whites is 15 points. He assumes

that the black "deficit" is largely

genetic in origin because I.Q. is so

highly heritable. This is a non
sequituT of the worst possible

kind—for there is no necessary rela-

tionship between heritability within

a group and differences in mean
values of two separate groups.

A simple example will suffice to

illustrate this flaw in Jensen's argu-

ment. Height has a much higher he-

ritability within groups than anyone
has ever claimed for I.Q. Suppose

that height has a mean value of five

feet two inches and a heritability of

0.9 (a realistic value) within a

group of nutritionally deprived In-

dian farmers. This high heritability

simply means that short farmers

will tend to have short offspring,

and tall farmers tall offspring. It

says nothing whatever against the

notion that proper nutrition could

raise the mean height to six feet

(taller than average white Ameri-
cans). It only means that, in this

improved status, farmers shorter

than average (they may now be five

feet ten inches) would still tend to

have shorter than average children.

I do not claim that intelligence,

however defined, has no genetic

basis— I regard it as trivially true,

uninteresting, and unimportant that

it does. The expression of any trait

represents a complex interaction of

hereditv and environment. Our job

is simply to provide the best envi-

ronmental situation for the realiza-

tion of valued potential in all indi-

viduals. I merely point out that a

specific claim purporting to demon-

strate a mean genetic deficiency in

the intelligence of American blacks

rests upon no new facts whatever

and can cite no valid data in its sup-

port. It is just as likely that blacks

have a genetic advantage over

whites. And, either way, it doesn't

matter a damn. An individual can't

be judged by his group mean.

If current biological determinism

in the study of human intelligence

rests upon no new facts (actually,

no facts at all), then why has it

arisen from so many quarters of

late? The answer must be social and

political—and the sooner we realize

how much of science is so influ-

enced, the sooner we will de-

mythologize it as an inexorable

"truth-making machine." Why
now? The 1960s were good years

for liberalism; a fair amount of

money was spent on poverty pro-

grams and relatively little hap-

pened. Enter new leaders and new
priorities. Why didn't the earlier

programs work? Two possibilities

are open: (1) we didn't spend

enough money, we didn't make suf-

ficiently creative efforts, or (and

this makes any established leader

jittery) we cannot solve these prob-

lems without a fundamental social

and economic transformation of

society; or (2) the programs failed

because their recipients are inher-

ently what they are—blaming the

victims. Now, which alternative will

be chosen by men in power in an

age of retrenchment?

I have shown, I hope, that bio-

logical determinism is not simply an

amusing matter for clever cocktail

party comments about the human
animal. It is a general notion with

important philosophical implica-

tions and major political con-

sequences. As John Stuart Mill

wrote, in a statement that should be

the motto of the opposition: "Of all

the vulgar modes of escaping from

the consideration of the effect of so-

cial and moral influences upon the

human mind, the most vulgar is

that of attributing the diversities of

conduct and character to inherent

natural differences."

Columnist Stephen Jay Gould teaches

geology at Harvard University.
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Birth of SL Harbor* Seal
If it is to survive, a pup
must monopolize its mother's attention

by Peter M. Knucitson

The pregnant cow seal is restless.

She hitches her swollen body across

the mud flat, her stubby fore flip-

pers slapping rhythmically as they

pull her along. She pauses for a mo-

ment, her eyes glazed and unseeing,

then lifts her hind flippers high in

the air in obedience to unseen inter-

nal forces. In an explosion of

brilliant red she gives birth to her

pup. The newborn seal is jettisoned

head first from its mother's womb
into a cold world of mud and water;

the umbilical cord is severed by the

force of the expulsion. At the in-

stant of birth two gulls alight

nearby, ready to consume the det-

ritus of parturition.

Stunned and seemingly unaware

of each other, mother and pup lie

still upon the mud for several sec-

onds. Then the cow approaches her

pup and begins to nose it, snifiing

deeply of the warm odors by which

she will identify her offspring in the

weeks to come.

The dark and slender form of the

pup also comes to life—first thrash-

ing awkwardly across the mud, then

rushing headlong into the chill wa-

ters of the bay's rising tide. Within

moments the precocial pup is swim-

ming strongly, its mother in close

pursuit. As dusk begins to smother

the greens and blues of late after-

noon, both are lost in the mirror

surface of the windless bay.

Such are the first moments of

what may be the most enduring so-

cial bond in the life of the Pacific

harbor seal (Phoca vitulina rich-

ardi). Following a birth so ephem-

eral that few human observers have

witnessed it, the cow and her pup
embark upon a phase of their lives

that will bind them in an intimate

relationship lasting almost six

weeks. It is a bond marked by a

continuity that contrasts with the

apparent social indifference of adult

harbor seals.

The life cycle of the harbor seal

is not well understood, and despite

the wealth of anatomical and physi-

ological information the animal has

yielded in the laboratory, it remains

largely an enigma to ethologists.

Groups of Pacific harbor seals

emerge from the water to rest on

offshore rocks, sandbars, and tidal

mud flats in a range that extends

from Baja California to the Bering

Sea. In some areas along the coast

these aggregations are seasonally

enlarged by the arrival of pregnant

females returning to traditional

rookeries to bear their young.

One such rookery is in Humboldt
Bay, a broad and shallow body of

water that serves as a harbor for the

city of Eureka in northern Califor-

nia. With each low tide, the drain-

age of the bay's waters into the sea

exposes a vast, channel-rift plain of

mud, which serves as a hauling, or

terrestrial resting, ground for the

seals. Hundreds of them emerge

from the murky waters during each

ebb to "haul out" upon the mud
flats in widely scattered herds. Af-

ter several hours, the rising tide

covers the bay's muddy bottom, and

the seals retreat into the water.

During the first months of the

year, the immigration of seals into

the southern reaches of the bay is

most likely the result of a local cen-

tripetal movement of seals from the

surrounding coastal hauling areas

rather than a linear migration.

Lacking the temporal and spatial

integrity of sea lion or fur seal

rookeries, the harbor seal herds ap-

pear to be almost casual associa-

tions, which dissolve with each

flood tide and re-form, seemingly

without plan, on each ebb. Mothers

with pups wander freely from herd

to herd, often staying on the pe-

ripheries, where haul-out space is

less competitive. Other seals lie on

their sides or bellies in a mass leth-

argy that only rarely erupts into

sporadic, fore-flipper-waving dis-

putes between neighbors. This ex-

tremely low level of activity and the

difficulty in determining the sexual

composition of the herd (harbor

Constantly watched by

its mother, a harbor seal

pup strengthens its swimming

skills in a bed of kelp

off the California coast.
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Nursing from a retractable

nipple, in jive or ten

minutes a pup obtains

enough nourishment from its

mother's rich milk to

sustain it for several hours.

seals exhibit little sexual dimor-

phism) have almost completely ob-

scured the dynamics of harbor seal

social life.

In 1973, the births began in

Humboldt Bay in late March and

peaked in late April, when there

were 88 sleek pups and their moth-

ers scattered throughout the colony

of 337 seals. For the first days after

the brief episode of parturition,

mothers and pups face a test of

endurance. Although the pup is ca-

pable of swimming within a few

minutes of birth, it is forced to re-

main in the water for hours at a

time while the hauling grounds are

under water. Thus, the selective

value of precocity in young harbor

seals is apparent.

In the face of such demands on

her pup, a mother will frequently

carry it piggyback as she swims, be-

coming a living, mobile hauling

ground for her offspring as the two

dive and surface in graceful tan-

dem.

Although aquatic nursing has

been reported in harbor seals of the

British Isles, the nursing activities

observed in Humboldt Bay were

strictly terrestrial. To make the

nursing connection the cow rolls on

her side, presenting a pair of re-

tractable nipples situated low on

her abdomen. With a facility that

improves as the weeks pass, the pup
locates a teat and suckles, period-

ically switching from one nipple to

the other. Nursing sessions usually

last five to ten minutes, but may be

spaced several hours apart because

the rich milk of harbor seals con-

tains as much as 45 percent fat.

Occasionally a pup will show a

reluctance to nurse. When this hap-

pens, the mother will urge her off-

spring by waving a raised fore flip-

per at the recalcitrant youngster (a

threat gesture common among adult

harbor seals); or she may gently

nudge the pup toward her belly

with her fore flipper.

The pup's growth over the weeks

is testimony to the success of the

feeding regimen. Weighing aboait

twenty-five pounds at birth, a pup
may more than double its body

weight by the end of the five- to six-

week nursing period, metabolizing

the fat-laden milk into insulating

capsules of blubber.

Looking like tiny, bloated cari-

catiires of adults, suckling harbor

32



seal pups wallow beside tlu'ir luolli-

ers on the hauling grounds. Their

eyes are ringed with circles of tears

because this species lacks any naso-

lacrimal duct to drain eye fluids

into the nose. This is a feature

shared by other marine mammals
whose aquatic habits make such a

conduit unnecessary. The velvety

coats of the pups are mottled silver

and black. While still in its

mother's uterus, each pup had a

pale and silky fetal coat known as

lanugo, but this was shed and re-

placed by the present pelage before

birth.

The pups coo softly and some-

times flail their fore flippers or nip

playfully at their mothers—often
displaying crude but recognizable

elements of adult behavior. Unlike

sea lions or fur seals, whose pups

lead active and playful lives within

highly stmctured, territorial breed-

ing colonies, unweaned harbor seals

do not interact with each other or

with other adults. Thus, the on-

togeny of a harbor seal pup seems

to lake place in nearly a social vac-

uum. Realizing the role that the ma-

ternal bond plays in the socializa-

tion of some animals, it becomes
tempting to speculate on its effect

on harbor seal society. Perhaps

such a socially insulative bond plays

a part in creating a harbor seal so-

cial system in which adults interact

only rarely outside of sexual en-

counters—in what might be called a

seal "society of strangers" when
compared with more gregarious pin-

nipeds.

As they rest on land, mothers pe-

riodically nose their pups, as they

have done from the moment of

birth. It seems an effective means of

identification, for evidence suggests

that mothers can distinguish strange

pups and will nurse only their own.

Even as they swim through the laby-

rinth of channels that course

through the mud flats of low tide, a

mother seal continuously monitors

her pup's presence by nosing it each

time the pair surface from a dive.

In contrast to the almost mute

Overleaf: Nuzzling her

offspring, a cow reinforces

the olfactory clues that

enable her to identify her

own pup among all the

others in the rookery.

The pup s coat, now mottled,

was once a pale and silky

fetal coat known as lanugo.
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The absence of external ears

marks the harbor seal

as a member of the Phocidae,

or true seals. The ear holes

close when the seal submerges.

adult, a liarbor seal pup is a vocal

crcaluif. After a disturbance, the

pups' chorus of plaintive cries shat-

ters the otherwise almost total si-

lence of the rookery. Should a

storm separate a mother from her

pup, the pup's hoarse and unilateral

call will enable the mother to navi-

gate to its side, where she will per-

form the final olfactory test of own-

ership.

By the discriminating powers of

olfactory, acoustic, and, perhaps,

visual communication, harbor seal

cows maintain the exclusive bond
with their pups. The bond is contin-

uous until the pup is weaned—

a

mother will not abandon her pup
for even brief periods of time unless

disturbed. As a result, it is likely

that harbor seal mothers either fast

or feed sparingly until their pups

are weaned. And, in an abstinence

imposed by motherhood, the cow
will aggressively thwart the ardent

approaches of bulls.

Not until after weaning, when
she is unencumbered by maternal

duties, is the female ready to mate

again in an aquatic union—the de-

tails of which have eluded natural-

ists for years. A harbor seal cow is

thought to enter estrus a few weeks

after her pup is weaned. Although

it is not uncommon to see pairs of

seals engaging in rolling aquatic in-

teractions at this time—nuzzling,
splashing, diving, and sometimes

mounting briefly at the water's sur-

face—the sexes can seldom be dis-

tinguished.

Aquatic copulation after an es-

trus-free maternal bond may help to

explain the absence of harems or

territories in the harbor seal—famil-

iar features of the highly structured

societies of otariids, or eared seals,

that have aptly been called "cities

of seals." In a seal species in which

mothers are not sexually receptive

until after their land-based nursing

obligations are complete, a male

breeding strategy of land partition

would not be adaptive. In a species

in which estrus occurs during nurs-

ing, however, territoriality would

provide males with exclusive access

to receptive females.

That the former strategy charac-

terizes most phocids (including har-

bor seals), and the latter the ota-

riids, suggests that selective

pressures may have appeared early

in these pinniped lines. Of the Pho-

cidae, or true seals, only the ele-

phant seal and the gray seal appear

to mate before weaning.

What these hypothetical selective

pressures may have been remains

speculation, as does much of pin-

niped phylogeny itself. If, as some
biologists believe, the phocid line

emerged from an otterlike ancestor

that inhabited the inland waterways

of Tertiary Asia, predatory pres-

sures may have been crucial. Unlike

the shy, early otariids that formed

rookeries on offshore rocks and is-

lands, the protophocid may have

been especially vulnerable to land

predators. Predation, especially

during the reproductive phases of

its life cycle, may have selected for

a creature that mated in the protec-

tive cover of water and provided

brief but intensive care for its off-

spring in a maternal bond undis-

turbed by the distractions of mat-

ing—one not unlike that of the most

primitive of true seals, including

the harbor seal.

In a society built upon such a

piimitive phocid breeding plan,

harbor seal males would be ex-

pected to adopt the more effective

strategy of promiscuity. Focusing

not on the land resource, which in

many otariids guarantees access to

receptive females, but instead on

the mobile females themselves, a

harbor seal bull might consort with

an individual cow as she ap-

proached estrus. After the onset of

estrus and an aquatic copulation,

however, a bull might then move on

in search of other potential mates

among the postweaning receptive

females. Encounters between rival

bulls would result in battles and

possibly in the formation of bach-

elor herds of subordinate males.

Herds composed, as far as could be

determined, entirely of adult males

have, in fact, been seen in the

Humboldt Bay rookery.

Tlie notion of such a promis-

cuous system, built upon a primal

maternal bond that precludes

breeding, lends order to what other-

wise seems an anonymous horde of

seals. But until more evidence

emerges, it remains speculation,

and the sex life of this society re-

mains the harbor seal's secret.
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April 26: I drove to the university

orchards to inspect the twelve

Golden Delicious apple trees whose

leaves I will be collecting for bio-

chemical analysis of nitrogen utiliza-

tion. The leaves are quite small, but

the pink tips of the blossom clusters

are visible. The blossoms of the Red

Delicious trees in the next row are

just opening, while the Jonathan

trees a few rows over are in full

bloom, with a profusion of delicate,

fragrant, pinkish blossoms. I saw

many honeybees flitting through the

trees.

In late April and early May, a

large, mature apple tree produces

between 50,000 and 100,000 blos-

soms, usually in clusters of five or

six. No wonder the tree is so lovely

in the spring. Most of the blossoms

are attached to spurs, or short

woody shoots, but some maverick

blossoms bloom singly on the

longer vegetative shoots.

In each cluster of blossoms the

terminal, or tip, blossom opens its

corolla of five petals first, followed

by the two blossoms at the base of

the cluster, and then the two or

three in the middle. This progres-

sion of opening blossoms keeps the

apple tree in bloom longer than

many other trees. Jonathan trees,

for example, may be in bloom for

up to three weeks.

If all 50,000 or more blossoms

were to set fruit, the tree would

produce as many as 800 bushels of

apples, although each fruit would
be quite small. A single tree, how-

ever, cannot support the weight of

so many apples, nor can it supply

them with the nutrients and water

they need for growth. The devel-

opment of fruit from all its blos-

soms would so sorely deplete a tree

that future growth would be im-

paired, if not impossible. Even the

fruiting of 20 percent of its blos-

soms would be prohibitive, result-

ing in no blossoming at all the fol-

lowing year while the tree

replenished its food reserves. Usu-

ally a mere 2 to 5 percent of the

apple blossoms set fruit that de-

velops to maturity. This represents

a yield of fifteen to thirty bushels of

apples for a large, mature tree.

May 10: The Golden Delicious trees

have dropped most of their blossoms.

Blossoms and petals cover the

ground. The leaves are larger now

but still too small for sampling. Two
or three pea-sized fruitlets are grow-

ing in each blossom cluster.

An apple tree reduces its poten-

tial load and, at the same time, in-

sures that the remaining fruits con-

tain as many seeds as possible by

two major "thinning mechanisms."

The first comes into play soon after

the blossoms open. Although an

apple blossom is classified as a

"perfect" flower because it has

both male stamen and female pistil

parts, the blossom must be cross-

pollinated. With few exceptions, all

apple varieties are self-unfruitful or

self-incompatible—the pollen of one

variety will not fertilize a blossom

of the same variety. Another variety

must be blooming nearby to furnish

pollen for cross-pollination.

But even when another is bloom-

ing nearby, pollination is no simple

matter. While an apple blossom re-

mains open for two to five days, de-

pending on the weather, the dis-

charge of pollen from its twenty

stamens occurs only during one

three- to four-hour period. Pollinat-

ing insects, especially honeybees,

must be available to transfer the

pollen from one blossom to another.

As the pollen is discharged, the

blossom's ethyl acetate aroma is re-

leased, attracting insects from as far

as a thousand feet away. But if the

temperature is below 65 F., if it is

raining heavily, or if the wind is too

strong, honeybees will remain in

their hives and the pollen will be re-

leased to little avail.

Within a few days, the unpolli-

nated blossoms fall from the tree in

what is called the "first wave" of

blossom drop. About 65 to 75 per-

cent of the blossoms fall at this

time. The remaining, pollinated

blossoms drop onlv their petals and

stamens, but their continuation is

far from assured.

The blossoms must now be ferti-

lized. Within a few hours of landing

on the blossom's pistil, the pollen

grains germinate by producing a

pollen tube, a protuberance that

penetrates the surface of the stigma

and makes its way downward
through the style of the pistil. The
pollen tube is aided in its passage

by the production of several en-

zymes, which dissolve or digest the
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A time to blossom,

a time to ripen,

a time to harvest,

and a time to prepare

for next yearns fruit

by Patricia ^.§pencer

tissues of the stvle. Pollen that has

landed on a blossom of the same va-

riety (usually from the same tree) is

prevented from penetrating deeplv

into tiie stvle by the presence of an

inhibitory substance in the pistil.

Pollens of other varieties, however,

contain a substance that overcomes

this inhibitor.

This mechanism of self-in-

compatibility is the reverse of anti-

body formation in animals, whereby

an animal's body "recognizes" and

rejects foreign substances. In the

apple blossom, the pistil recognizes

and rejects self. A self-pollinated

blossom will abort before fertiliza-

tion and fall during a second wave

of blossom drop.

June 2: I collected the first sampling

of leaves for biochemical analysis.

For the next few months, I will be

collecting leaf samples every week or

so to see how the leaves use, and

eventually lose, nitrogen. The devel-

oping fruits, now slightly larger than

marbles, are quite evident. One fruit-

let in each cluster is much larger

than the others.

When the pollen tube reaches

and penetrates the ovary, which is

at the base of the apple blossom,

the male germ cells it carries unite

with the egg cells. The ovary con-

tains five compartments, called car-

pels, arranged like a five-pointed

star; each point of the star is one

carpel containing two ovules.

Each ovule that is fertilized will

begin to develop into a seed bearing

the embryo formed by the union of

male and egg germ cells. If all ten

ovules are fertilized, the mature

apple will contain ten seeds, two in

each carpel. (Some specially bred

varieties, however, have more than

two ovules in each carpel and there-

fore can have more than ten seeds.)

An apple having more than five

seeds is considered well fertilized,

while one with fewer than four

seeds is poorly fertilized.

For several weeks after fertiliza-

tion, the fruitlet's tissues grow rap-

idly, mainly by cell division. The
ovule surrounding the embryo be-

gins to develop into the seed coat.

The ovarian tissues in the vicinity

of a growing ovule enlarge, as does

the tissue surrounding the ovary,

which eventually becomes the

edible flesh of the apple. The rate of

growth and cell production in these

tissues depends upon an adequate

supply of nutrients; those fruitlets

receiving more nutrients than oth-

ers will grow more rapidly.

The formation of seeds in the

ovary triggers the production of cer-

tain plant hormones, including

auxin, which facilitate the uptake of

nutrients into the growing fruitlet.

The fruitlet derives its nutrition

from two sources: from the roots it

obtains water and minerals, espe-

cially nitrogen for the synthesis of

proteins; and from the leaves on the

same branch it obtains carbohy-

drates and amino acids, which the

leaves produce by photosynthesis. It

takes about thirty leaves to furnish

one fruit with all the carbohydrates

it needs to mature.

The hormones produced in the

seeds act to draw nutrients, espe-

cially those from the leaves, into the

fmit. A fruitlet with a greater com-

plement of its possible ten seeds

produces more of these hormones,

which, in turn, induce a greater up-

take of nutrients into that fruit.

]iLne 15: The ground under the trees

is strewn with small fruits about half

an inch in diameter or larger. Of the

remaining fruits on the tree, most are

in the terminal position in the clus-

ter. Only a few clusters have more

than one fruit remaining.

The terminal blossom in each

cluster, which opened first, usually

sets fruit. And because its ovules

have a longer life than those in the

side blossoms, allowing for a longer

period during which fertilization

can occur, it is also usually more

highly fertilized than the side blos-

soms in the same cluster. Hence its

name, the "king fruit." Since the

king fruit is highly fertilized, con-

taining many developing seeds, it

produces mbre of the hormones that

facilitate nutrient uptake. With a

greater input of nutrients, the king

fruit gains a lead on the other fruit-

lets in its cluster, and within a few

weeks after fertilization, it is al-

ready two or three times larger than

the side fruits.

If the spur bearing a fruitlet clus-

ter is strong, with many leaves to

produce carbohvdrates, then it will

provide adequate nutrition for more

than one fruit. Even those fruitlets

producing smaller quantities of hor-
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mones than the king fruit will ob-

tain enough nutrients to grow. If,

however, the spur is weak or if

many of its leaves have been dam-

aged by insects, its supply of nutri-

ents will be reduced, and the king

fruit, with its greater production of

hormones, will usurp the available

nutrients. The side fruitlets will lan-

guish from malnutrition. In extreme

cases, not even the king fruit can

obtain adequate nutrition and will

succumb.

Within five or six weeks of full

bloom, those fruitlets lagging be-

hind in nutrition will die, falling

from the tree in what is called the

"June drop." Since these fruits are

one-half to one inch in diameter,

their presence on the ground is

quite noticeable. In general, these

dropped fruits contain fewer seeds

than those persisting on the tree.

The release of undernourished

fruitlets is the second major thin-

ning mechanism by which an apple

tree reduces its load while insuring

a high yield of seed in the fruits re-

maining. Perhaps 6 to 8 percent of

the original blossoms remain on the

tree as fruitlets after the June drop.

July 9: The leaves I collected today

are full sized and have been produc-

ing more chlorophvH daily. The ap-

ples on the trees are as large as Ping-

Pong balls and growing slowly.

While an apple seems to grow

rather uniformly, this external ap-

pearance belies what is occurring

internally. Up to this point, the

main increase in size has occurred

in the apple's ovary and core. The
embryos in their respective seeds

are almost full sized. The seed coats

are well developed but still white

and moist. The ovarian tissue takes

up most of the apple's volume,

while the tissues forming the main

part of the edible flesh are still

quite small and compact.

The demand for nutrients is still

great. If you slice a mature apple

horizontally, you will see ten tiny

points just outside the core lines.

These points in the edible flesh are

cross sections of the ten vessels that

have carried nutrients from the

apple stem into the fruit. Since the

movement of nutrients through

these vessels is influenced by the

hormones produced in the seeds,

more nutrients will pass through

those vessels that lead to carpels

with seeds. If, therefore, one side of

an apple has fertilized seeds while

the other does not, the apple will

receive an unbalanced supply of nu-

trients and its flesh will grow un-

evenly. At maturity, such an apple

will be lopsided in appearance.

In mid-July the apple's internal

metabolism undergoes a change.

Now slightly more than one inch in

diameter, the apple stops producing

new cells; all further enlargement

results from an increase in the size

of the existing cells and from the

formation of air spaces between the

cells in the flesh. By means of a

great uptake of water, the cells in

the flesh more than double in vol-

ume. At maturity, more than 83
percent of the apple's weight is wa-

ter, while the air spaces account for

up to 25 percent of the volume of

the apple.

When the apple's metabolism

changes, the seeds are almost com-

plete. The seed coats are drying out

and turning brown. The flesh of the

apple now begins to fill out.

July 27: The leaves are nearing their

peak. The apples have been growing

for three months and are more than

two inches in diameter. I can now

distinguish between the Jonathan

and Red Delicious apples.

As anyone familiar with apples

knows, each variety has certain dis-

tinguishing characteristics. The
apple's general size, shape, taste,

and hardiness are strictly maternal,

or ovarian, features. Regardless of

the pollen that fertilizes the apple

blossom, the apple itself will bear

"true" to the maternal stock on

which it is growing. In most cases,

to maintain a variety the parent

tree must be propagated by budding

or grafting;.

The seeds, however, as a result of

cross-pollination, combine the ge-

netic characteristics of two vari-

eties. A tree resulting from one of

these seeds will bear apples differ-

ent from either of its parent vari-

eties. This is a new apple variety. In

this respect, apples are like human
children: they bear some resem-

blance to both their parents but also

have features all their own, a char-

acteristic that accounts for the great

proliferation of apple varieties. At

present, more than 7,000 varieties

of apples have been named and

propagated in the United States

alone. Each descended from seeds

that early settlers brought over from

Europe; only the crab apple is in-

digenous to North America.

Of the 7,000 varieties, 35 com-

mand about 95 percent of the apple

crop. The leading variety. Red Deli-

cious, was discovered in the mid-

1800s as a chance seedling in an or-

chard in Iowa. The Golden Deli-

cious, discovered in 1916 in the

mountains of West Virginia, bears

no relation.

August 15: The leaves I collected

this morning have reached their peak

of growth. Those on the trees will

soon begin to lose nitrogen. The ap-

ples are approaching full size. Many,

damaged by disease and insects, have

dropped to the ground. Others still

on the tree appear damaged and will

probably drop.

External factors also play a role

in reducing the size of an apple

crop. A multitude of insects lay

their eggs either on the leaves or

directly on the fruit. Larvae that

hatch on the fruit bore into the skin

and eat the apple flesh. The worst

insect pest is the codling moth,

whose larva is the familiar "worm"
in the apple.

Several viral, fungal, and bacte-

rial diseases also take their toll on

the growing apples. The primary

apple disease, especially in the east,

is apple scab, which is caused by

the fungus Venturia inaequalis. Af-

flicted fruits have a scabby, knotty.
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The accompanying engravings are part of a series. Twelve Months of

Fruits, London, 1 732. Produced by Robert Furber, a nurserymanfrom
Kensington, the set was a kind of seed catalog for his wealthy

clientele, which included the royal family. Each plate, labeled by

month with the appropriate sign of the zodiac at the top, depicts the

fruits that ripen approximately during that month. The fruits are

keyed—by number for common species and by letter for the more

unusual—and variety is indicated by S (Standard), D (Dwarf), E
(Espalier), and W (Wall). The best exposurefor wall varieties is given

by the initial letter of the compass point.
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misshapen appearance. II the dis-

ease strikes late in the year, the

damage to the apple skin does not

injure the flesh inside and the fruit

can still be eaten.

Weather conditions can also re-

duce an apple crop. Late sunmier

hail storms are especially damaging,

as are strong winds, which whip the

apples into the branches, causing

bruises and scratches.

August 28: The apples are almost

full sized and have begun to lose

their suriace chlorophyll. The Red

Delicious apples show signs of color-

ation. The farm crew is picking some

of the summer apple varieties in the

variety' plot.

The apples reach full size about

one month before harvest, but are

still green, firm, and filled with

starch. In response to an internal

(genetic and hormonal) timing

mechanism, a special layer of cells

forms across the base of the apple

stem, gradually cutting off the im-

port of additional nutrients from

the leaves. From now until it is

ready to fall from the tree, the

apple is on its own. and to maintain

its life processes, it must produce

its own energy. To do so, the apple

converts its stored starch into sug-

ars, which are then used in cell res-

piration to produce energy.

When picked, an apple is sweet

because of the sugars it has con-

verted from starch. Its tartness

comes from the acids, especially

malic acid, involved in respiration

metabolism.

During this last month on the

tree the apple develops its charac-

teristic coloration. Just as the pig-

mentation of autumn leaves signals

their decline, the coloration of the

apple skin marks the approach of

the fruit's decay and death. The
same pigments are responsible for

the colorations: carotene, which

causes the leaves of birch, tulip,

and poplar trees to turn bright yel-

low, is the main pigment in yellow

apple varieties; red varieties derive

their coloration from anthocyanin.

as do pin oak. scarlet oak, and

sweet gum leaves. Since the produc-

tion of anthocyanin in the apple

skin requires sunlight, especially

the shorter ultraviolet rays, cloudy

or overcast days in September will

reduce the coloration of red

apples.

September 23: Today's leaf samples

show greatly reduced protein levels.

The brightly colored apples hang in

great profusion among the full foli-

age. A large number of apples have

already fallen to the ground, where

squirrels and other small animals are

gathering their fill. Many of those on

the tree have been eaten by birds.

As much as humans delight in

the taste of a juicy, crisp apple, the

apple flesh exists to serve its own
species. The flesh does not nourish

the seeds, as such, but it does serve

two basic functions for the seeds in-

side. First, it offers a method of

transportation. When animals eat

the apple flesh, they also ingest the

seeds, which are later eliminated in

animal droppings some distance

from the original tree.

The apple flesh also protects the

seeds from impromptu germination

during a warm spell in winter,

which would surely kill the tender

seedlings. The seeds themselves

possess a secondary guard against

early germination—an inhibitory

hormone in the seed coat. A series

of freeze-thaw cycles is necessary to

inactivate this hormone. By spring,

the seeds are freed from their en-

cumbrances and will germi-
nate, other conditions being

favorable.

October 3: The leaves appear as

green as ever, but actually they con-

tain much less chlorophyll and pro-

tein than they did in August. The

farm crew has already harvested the

Jonathan apples and is working on

the Red Delicious today. The Golden

Delicious apples will be harvested

vvithin the next few days.

Even after it is removed from the

tree, an apple is a living organism

and still contains enough sugars to

produce energy for many weeks. If

the apple is stored at a low tempera-

ture (35° to 40° F.) with high hu-

midity, its respiration can be slowed

down. Under such conditions, it

can survive for months. But eventu-

ally the supply of internal sugars

runs out and with it the apple's

source of energy.

The turning point in the life of

the fruit, when development and

maturation are complete but before

deterioration begins, is called the

climacteric. A marked increase in

respiration and a production of eth-

ylene gas, which characterize the

climacteric are positive, vital fac-

tors in ripening. The exact causes

are still unknown, but shortly after

the climacteric, the apple begins to

deteriorate. The acids, sugars, and

pectin, among other substances, be-

gin to decline. An overaged apple is

neither as tart and crisp nor as

sweet as a ripe apple. Finally, the

cells in the flesh collapse, leaving

the strong cell walls in place, which

is what causes an overaged apple to

feel and taste "mealy."

October 20: I collected what might

be the last or next-to-last leaf sample,

that is, if the first frost comes at its

usual time. AU the apples have been

harvested, leaving the trees bare.

Since its leaves have no autumn col-

oration but just fade and turn brown,

an apple tree without its fruit or blos-

soms is plain and unspectacular.

Soon after the first frost, the

apple leaves wither, dry. and fall

from the tree. Since early August

the leaves have been steadily losing

their protein and nitrogen. Tlie ni-

trogen is transported back to the

tree for storage over the winter. In

the spring, when the first blossom

and leaf buds break their dor-

mancy, this supply of stored nitro-

gen (as well as carbohydrates) will

furnish the food and energy re-

quired for their growth. And so the

process will start again, this fall's

dying leaves insuring next season's

flowers and fruits. D
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Precarious Odyssey
of an
Unconquered Parasite

With the creation of each neiv irrigation ditch in tropical regions,

schistosomiasis may infect more people

t»y Ivenneth S. \V ai-ren

Most of us have seen Tarzan

swimming frantically through trop-

ical waters in an attempt to escape a

huge man-eating crocodile. What
we do not see are the minute, fork-

tailed worm larvae boring their way
through his skin. These freshwater

organisms develop into worms
called schistosomes, or blood
flukes. The inch-long adult worms
live in the blood vessels of the in-

testines and the urinary' tract—

hence in Chinese thev are called

-El "5 ik ' or blood-sucking worms.

Schistosomiasis is now considered

to be the greatest unconquered

parasitic disease afflicting humans
and animals in the tropics and sub-

tropics.

\^ hile Tarzan lives in trees and
only occasionally enters the water,

most people living in the tropics

have to come into daily contact

with bodies of fresh water for suste-

nance, work, and play. As a result,

more than 200 million people in

Asia, Africa, South America, and

the Caribbean are presently in-

fected with one or even two of the

three species of schistosomes that

infect human beings.

These organisms are members of

Once a week, St. Lucians

carry bananas to the docks.

There is little danger that

these people will develop

schistosomiasis, for as

soon as they cross

the stream, their feet will

quickly dr\- and any

larvae on them will die.

the phvlum Platvhelminthes (flat-

worms) and the class Trematoda.

The German pathologist Theodor

Bilharz discovered schistosomes

while performing an autopsy in

Cairo. In 1852, he described this

startling experience as follows: "Af-

ter my attention had been drawn to

the liver and its connections, I soon

found a white long helminth in the

blood of the portal vein . . . which

I immediately recognized as some-

thing new. The microscope revealed

a splendid distomum [worm with

two mouths] with a flat body and a

curving tail." Bilharz called the

parasite Distomum haematobia, but

within a few years two para-

sitologists. Ueinland in Germany
and Cobbold in England, realized

that the organism did not have two

mouths (stoma), but that one open-

ing was an oral cavity and the other

was a sucker.

In 1858 Weinland suggested the

name Schistosoma referring to the-

cleft (schistos) body (soma) of the

male worm. Only three months

later Cobbold suggested Bilkarzia

to honor the discoverer of the para-

site. Although \^einland was will-

ing to defer to this fine gesture, the

rules of nomenclature required

adoption of the first valid name ap-

pearing in the literature—5c/iisfo-

soma. Nevertheless, the infection is

still called bilharziasis in many
parts of the world. The worm with

the cleft body is the male, and

within the cleft lies the long, thin

female.

There are three major species of

schistosomes that develop to matur-

ity in man: Schistosoma japonicum
of the Far East (China, Japan, and

the Philippines); S. haematobium
of Africa and the Middle East; and

S. mansoni of Africa. South Amer-

ica (Brazil, Venezuela, and the

Guianas), and some of the islands of

the Caribbean, notably Puerto Rico.

Schistosomes fall into a unique

class of parasitic flatworms called

trematodes. all of which have hfe

cycles involving snails as inter-

mediate hosts. The adult schisto-

some worms living in the veins of

the intestines and the urinary- blad-

der of man produce large numbers

of eggs. Many of the eggs work
their way out of the blood vessels

and through the tissues of the in-

testines or bladder, leaving the

body in the feces or urine. The eggs

begin to hatch within minutes of

entering fresh water, and the tiny

cihated miracidia (free-swimming

larvae) begin to swim rapidly about.

After finding and penetrating a

snail of the proper species, they

grow through three different devel-

opmental stages, multiplying to an

enormous degree.

About a month later, snails with

S. mansoni or 5. haematobium in-

fections begin to shed thousands of

tiny fork-tailed cercariae, or sec-

ond-stage larvae (about one-tenth of

an inch in length), each day for

many months. These cercariae

move about in the water by wrig-

gling their tails. In contrast, 5. ja-

ponicum cercariae are produced at

a rate of only one or two a day and

remain relatively quiescent on the

surface film of the water.

When they come into contact

with humans or other animals the

cercariae attach themselves to the

skin with their suckers and bore

into the bodv: S. mansoni does so

in about three minutes; 5. japoni-

cum as quickly as thirty seconds.

The tail is left behind, and in the

process of penetration the head of

the cercaria undergoes a profound
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metamorphosis from a freshwater

animal to a schistosomule, or young
schistosome, which can exist in the

salty envu-onment of the blood.

The geographic distribution of

any schistosome species is strictly

related to the presence of suscep-

tible snail species; the life cycle

cannot continue in areas where
such snails are not found. Tlius

while both S. haematobium and S.

mansoni undoubtedly came to the

New World with the slave trade, the

former did not become established

because there were no host snails.

The life cycle of 5. mansoni devel-

oped only in areas where suscep-

tible snails existed; the parasite is

highly endemic on the West Indian

island of St. Lucia but has never

been encountered on the island of

St. Vincent only thirty miles awav.

Many people migrating to the

continental United States are in-

fected with schistosomiasis, in-

cluding approximately 10 percent

of the 1.5 million resident Puerto

Ricans and an unknown proportion

of 100,000 annual immigrants from

other endemic ai-eas. Fortunately, a

susceptible species of snail has been

encountered only once in the conti-

nental United States, and that was
in a swamp in Louisiana during

World War 11. Extensive search

since then has never uncovered ei-

ther these snails or any other sus-

ceptible species.

The life cycle of the schistosomes

is fascinating because the parasites

reproduce asexuallv in the snail and

Emission of Schistosoma

mansoni larvae is stimulated

by light and peaks during

the middle of the day.

Since children usually

swim during this time of
day, they are very likely

to become infected.

sexually in the human. When one

miracidium, freshly hatched from a

schistosome egg, penetrates a snail,

it will multiply asexually into more
than 100,000 cercaiiae of similar

size. So many cercariae develop that

they virtually replace the digesti\i'

glands of the snail, resulting in a

high snail mortality. In contrast,

each cercaria that penetrates a hu-

man develops into only one worm.
When the male and female

worms mate in the human bod\

.

they do not replicate, but instead

produce large numbers of eggs that

must leave the body, hatch, and en-

ter a snail in order to continue the

reproductive process. Infected hu-

mans carry different worm burdens,

and depending largely on their de-

gree of contact with water and the

number of cercaiiae that penetrate

the skin and develop to maturity,

they may accumulate high levels of

worms. Once in the body, these or-

ganisms live for five to ten years,

and some may live as long as thirty

years. Nevertheless, the majority of

people in most endemic areas have

relatively low worm loads. Only a

small proportion of individuals bear

heavy worm burdens, and it is these

people who aie most likely to de-

velop fatal disease.



Considering the differences in

the infectious process in man and

the snail, what is the ecological

relationship between these two
hosts in relation to schistosome in-

fections? Both the numher of eggs

excreted by man and the site of

their deposition are important fac-

tors. Many infected individuals

emit only 100 eggs per day, while

some people may excrete more than

500,000 eggs daily. Feces depos-

ited on land will do no harm unless

washed into water by heavy rains.

The most advantageous situation for

maintaining the life cycle is passage

of feces directly into an aquatic en-

vironment rich in vegetation, which

is a good habitat for snail breeding.

Children swimming in streams

often defecate or urinate in the wa-

ter as do women washing clothes or

men working in the fields. In Mus-
lim countries the religious necessity

for ablutions after defecation and

before prayer is a significant factor

in the spread of infection. In Ye-

men infected snails were found in

ablution fonts within mosques. The

entire problem could be solved by
regular use of latrines, but in many
cases when sanitary facilities have

been constructed, people have not

always used them. For example, hu-

man feces are a major food source

for pigs on the Philippine island of

Leyte. When latrines were con-

structed the animals began to

starve, so the sanitary facilities were

abandoned.

Three ways of quantifying the

degree of infection in tropical wa-

ters have been developed: first,

miracidia are detected by the in-

fection of laboratory-reared "senti-

nel snails" immersed in bodies of

water in wire mesh cages; second,

free snails are dredged up and ex-

amined for natural infection; and

third, cercariae are detected either

by floating partially immersed "sen-

tinel mice" on the water or by spe-

cial filtering devices.

A very small proportion of mira-

cidia reach and infect susceptible

snails under natural conditions.

Only one-half of one percent of

50,000 snails collected on the is-

land of St. Lucia over a period of

two and a half years were infected.

In contrast, 30 percent of the hu-

man population was infected. In

Egypt, where both S. mansoni and

5. haematobium are highly ende-

mic in man, the rate of infection of

snails with S. mansoni was similar

to that on St. Lucia, and with S.

haematobium it was even lower.

There are habitats, however, with

high concentrations of infected

snails, where exposure may result in

severe infections in humans.

Levels of cercariae in most
bodies of water are usually very

low, for example, fewer than one

per quart in a heavily infested area

of St. Lucia. Tliere are also marked

diurnal variations in the numbers of

cercariae present in the water. Tlie

emission of S. mansoni cercariae is

stimulated by light, and peak out-

put occurs between 11:00 a.m. and

1:00 P.M. As most cercariae remain

infective for only a few hours, the

chances of infection are quite low

in the evening and unlikely in the

early morning. Interestingly, peak
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Life Cycle of Schistosoma maasoni

Schistosomiasis can only occur

with the appropriate

interaction of water, snails,

and man. When S. mansoni

eggs, which are carried in

human feces or urine, enter

fresh water, they hatch into

ciliated miracidia within

minutes, then find and

penetrate the proper snail

species. There, each

miracidium produces more

than 100,000 cercariae

(larvae), which often crowd out

the snaiVs internal organs,

killing it. After a month, the

cercariae begin to leave the

snail. Upon contact with a

person in water, a cercaria

bores into the body in three

minutes and metamorphoses

into a schistosomule (young

worm). The young worms then

migrate via the circulatory

system to the lungs, where they

undergo some development,

then pass to the liver, where

they mature and mate—the

female entering the cleft in the

male's body and remaining

there for life. The couple then

migrate to the intestines, where

they produce about 300 eggs

per day during their entire life-

span, which may last up to

thirty years. More than half

the eggs remain in the

intestines and the liver, but the

rest are expelled in the feces,

renewing the cycle.

output of S. japonicum cercariae

occurs in the evening.

While merely being splashed

with water in endemic areas has

been considered to be very dan-

gerous, the actualities suggest that

this is not so. To take an extreme

example, children who wade rapidly

across a fast-flowing shallow stream

away from human habitation early

in the morning on their way to

school will probably not become in-

fected. Water contact resulting in

infection is related to a number of

factors, including location and time

of day as well as frequency and du-

ration of exposure.

Studies in endemic areas of

Puerto Rico, Egypt, Rhodesia, and

St. Lucia have shown that between

50 and 85 percent of water contact

is related to play activity of chil-

dren and teen-agers. A close corre-

lation of age, water contact, and

prevalence of infection has been

demonstrated in St. Lucia.

The interrelation between man
and the snail has been described in

a mathematical model. This rela-

tionship helps explain why the pre-

valence of infection in snails that

are immersed in water twenty-four

hours a day is very low in the pres-

ence of a high infection rate in

man, who has only sporadic water

contact. First, snails are relatively

short-lived; under the best of cir-

cumstances, they have a life-span of

only several months. Moreover,

schistosomiasis is usually lethal to

snails, as the multiplication of one

miracidium into hundreds of thou-

sands of cercariae destroys a snail's

internal organs. These factors, com-

bined with the usual dispersion of

snails in large volumes of water or

in rapidly flowing streams, tend to

keep infection levels low.

In contrast, man is long-lived;

the worms within man have rela-

tively long life-spans, and these

parasites do not multiply. An indi-

vidual with a single male and fe-

male worm will thus have eggs in

his feces, and consequently a de-

tectable infection, for a decade or

more. Only a small proportion of

people with schistosomiasis have in-

fections heavy enough to result in

overt disease, and in even fewer is

death directly attributable to the in-

fection.

When looked at in this way, the
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low prevalence and high intensity

of infection in the snails in com-

parison wilh llic high prevalence

and low intcnsit\ of infection in

man becomes explicable.

This viewpoint, suggesting that

ecologv is the major factor con-

trolling the prevalence and in-

lensitv of schistosomiasis, conflicts

with the more traditional viewpoint,

which is that immunitv is the con-

trolling factor. The immunity con-

cept has been well expressed bv Dr.

Mai-garet A. Stirewalt, one of the

great experts in this field, who
writes, "Clinical data from human
infections . . . give almost irrefut-

able evidence of man's acquired im-

munitv. The fact that man lives at

all under conditions of constant

reexposure such as those experi-

enced bv the Egyptian felaheen and

the rice farmers of the Orient who
have been in almost dailv contact

with cercariae-containing water

since childhood, surelv indicates an

acquired resistance to reinfection."'

It is verv unlikely, however, that

people are in constant contact with

infective waters from childhood to

old age. Tliere is no definitive proof

that immunitv to schistosomiasis oc-

curs in man. and its occurrence in

different species of experimental

animals, both rodents and primates,

tends to be partial and sporadic. It

is probable, however, that partial

immunity occurs in areas where,

and under conditions in which,

transmission is heavv.

One question invariablv asked

about schistosomiasis is, What does

this infection do to people? Studies

of field populations over the past

several decades have revealed little

or no effect on the mental abilitv of

children or the work output of

adults. Recent studies of St. Lucian

children and adult Yemeni immi-

grants in the San Joaquin Valley of

California have shown relatively

few svmptoms of infection even in

those with heavv worm burdens.

But when individuals from large in-

fected populations are filtered out

in hospitals, many severe and poten-

tiallv fatal infections are revealed.

To understand how the parasite

produces disease, the host-parasite

relationship must be examined. The
schistosomules migrate from the

skin via the circulatorv svstem to

the lungs, where they pause to un-

dergo a minor degree of devel-

opment. Thcv then pass to the liver

either through the bloodstream or

the tissues. In the liver, the worms
grow considerably in size, and the

males and females mate, the female

entering the cleft in the males bodv

and apparenlK remaining there lor

life. The couples then migrate,

against the blood flow, from the

liver to their final habitats—the

veins of the small intestines for 5.

japonlcum, of the large intestines

for 5. mansoni, or of the urinary

bladder for 5. haematobium—axxA

begin to deposit eggs.

The entire process from skin

penetration to oviposition takes

three to ten weeks, depending on

the species of schistosomes. Investi-

gators have wondered why these

relatively large foreign organisms in

the bloodstream neither initiate

blood clotting nor elicit immuno-

logical reactions. Although the first

query is unanswered, recent work

has shown that the surfaces of the

worms become coated with materi-

als from the host, thei^eby disguising

them from the immunological sur-

veillance svstems of the body.

The worms may live for as long

as thirtv >ears, as demonstrated by

the presence of hving eggs in the

feces of patients who have left ende-

mic areas. Epidemiological evi-

dence suggests, however, that the

mean life-span of schistosomes

varies from five to ten years, during

which time the worms continue to

produce large numbers of eggs.

The human body reacts to the

various schistosome stages in a

number of different ways. During

penetration of the skin by the cer-

cariae. a mild, prickly sensation is

felt. If there are frequent exposures,

allergic sensitization may occur,

leading to mild local swelling and

redness immediately after the pene-

tration of cercariae, followed in six

to twenty-four hours by an intensely

itchy skin rash. Although this syn-

drome may occur with all three

schistosomes of man, it is more

common and severe when avian or

animal cercariae penetrate human
skin. Since these organisms cannot

develop further in man, all die in

the skin. The severe skin rash pro-

duced in man bv schistosomes that

do not infect humans is called

swimmer's itch and is found all

over the world.

The next phase of infection with

the human-infecting schistosomes is

highly distinctive, but occurs in

only a small proportion of individ-

uals—those who become heavily in-

fected on first exposure to the para-

site. The disease syndrome is often

called acute schistosomiasis, but is

better known as Katayama fever, af-

ter a prefecture of Japan where one

of the earliest descriptions of schis-

tosomiasis was recorded. This pa-

per, published in 1847, begins, "In

the district of Kawanami . . . there

are two hills amidst rice fields. One
is called Ikariyama, and the other is

called Katayama. The latter is also

called Urushiyama [Lacquer Moun-

tain]. According to an old legend, a

merchant ship full of lacquer came
along and anchored. It happened

that a storm came and the ship cap-

sized. The name Urushiyama origi-

nated from this story, and the tra-

dition says that all people passing

by this hill had skin irritation due

to lacquer." The author went on to

describe the disease further, and the

name Katavama fever caught on in

the Far East.

About the turn of the twentieth

century a syndrome typical of this

disease was particularly well de-

scribed in British sportsmen who
hunted in the rice paddies along the

Yangtze River. It is typical of Kata-

yama fever as we see it today.

Symptoms (fever, chills, headache,

diarrhea, and cough) begin twenty

to sixty days after exposure to

highly infective waters. This reac-

tion occurs about the time that the

schistosomes reach maturity and be-

gin to deposit eggs. Enlargement of

the liver, spleen, and lymph glands

is frequent and eosinophilia occurs

in many cases. Eosinophils are

white blood cells whose granules

take up the red stain eosin; diag-

nostically they act as a red flag sug-

gesting infection by one of several

different species of worms. The fe-

ver mav last for several weeks, and

when it subsides the other signs and

symptoms go with it. Katayama fe-

ver occurs in relatively few of those

irrfected with human schistosomes,

but appeals most frequently and

w ith perhaps the greatest severity in
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5. japonicum infections, when it

may be fatal.

When this phase of the infection

subsides, all signs and symptoms of

schistosomiasis may disappear for

many years, but some patients in-

fected with S. japonicum or 5.

mansoni have intermittent diarrhea

or dysentery, and some with 5.

haematobia have bloody urine, re-

ferred to as hematuria. Hematuria

is so common in some parts of Af-

rica that a child at puberty passing

urine free of blood is considered to

be abnormal.

During this long and usually qui-

escent period, the small proportion

of individuals with heavy infections

may be undergoing insidious dam-

age until chronic, irreversible dis-

ease suddenly appears. Infections

with S. mansoni and S. japonicum

may cause the patient to vomit as

much as a quart of blood, and S.

haematobia may cause him to sink

into a coma as his kidney function

falls below acceptable limits. These

severe disease states result because

each pair of schistosome worms pro-

duces eggs at a rate of 300 to 3,000

per day over their entire life span.

While many of the eggs pass out of

the body, at least half of them re-

main in the tissues of the intestines,

urinary bladder, and ureters. In ad-

dition, large numbers of eggs be-

come loose in the intestinal veins

and pass up into the liver, where

they are trapped as the blood ves-

sels narrow down again. Thus, over

a period of ten years, an individual

carrying 100 S. japonicum worm
pairs will retain about one-half bil-

lion eggs in his tissues.

In contrast to the body's lack of

reaction to worms, the eggs are vio-

lently attacked by the host's white

blood cells (phagocytes). This at-

tack, now known to be an immuno-
logical reaction, leads to marked lo-

cal tissue destruction and scarring.

Small numbers of eggs cause

little or no permanent damage, but

large numbers may lead to the ex-

tensive formation of fibrous tissue,

impeding the flow of blood through

the liver or of urine through the

bladder. In the former case, as the

intestinal circulation passes through

the obstructed liver there is a

marked increase in blood pressure,

the veins along the upper stomach

or the esophagus may become enor-

mously dilated and burst, and the

patient may bleed to death.

In the latter case, the flow of

urine from the kidneys to the blad-

der may be blocked by fibrosis of

the ureters resulting in urinary back

pressure and enlargement and de-

struction of the kidneys. There is

also an increased incidence of can-

cer of the bladder in persons who
have urinary schistosomiasis. Death

of the host, however, means de-

struction of the parasite, and with

schistosomes, as with other well-

adapted parasitic organisms, host

mortality is low, and reasonably

healthy people continue to excrete

eggs, thus maintaining the life

cycle.

Less commonly, the lungs and

central nervous system may be

harmed by the schistosomes. Severe

lung damage usually develops only

after the flood flow through the

liver has been significantly im-

paired. Enlargement of previously

small veins permits the blood to by-

pass the liver; eggs are then carried

around the liver and into the sys-

temic circulation, where they are

filtered out in the lungs. The eggs

incite inflammation followed by fi-

brosis, and circulation through the

lungs is blocked. The heart, contin-

uing to pump blood through the

lungs against ever increasing pres-

sure, enlarges and may then fail.

Damage to the central nervous

system is apparently due to worm
pairs that occasionally enter the

brain or spinal cord and produce

large deposits of eggs. For unknown

reasons, S. japonicum tends to lo-

calize in the brain, causing signs

and symptoms of brain tumors and

epilepsy, while S. mansoni and S.

haematobium are usually found in

the spinal cord and induce paralysis

of the limbs.

Since there has been no strong

evidence for immunity in man,

little has been done to try to de-

velop a vaccine to prevent schis-

tosomiasis. Tartar emetic, an in-

tensely toxic drug, has been a staple

for treating this infection ever since

its efficacy was discovered in 1916

in Khartoum. As a therapy for

schistosomiasis, it must be adminis-

tered intravenously every other day

for a month. It causes vomiting,

Although schistosomiasis is

still common on St. Lucia,

its incidence is decreasing

owing to the islanders'

efforts to avoid infection.

One precaution is to boil

water before bathing.

severe cough, and cardiac damage,

which may result in sudden death.

Some promising intramuscular and

oral agents have appeared, but all of

them cause a variety of unpleasant

side effects. One of the best new
drugs, highly effective in a single

intramuscular injection, unfortu-

nately has been implicated as a can-

cer-producing substance.

Some means of attacking and de-

stroying the cercariae and miracidia

in their passage between snails and

humans have been devised. They

include larva-eating guppies, car-

nivorous water plants (Utricularia,

or bladderwort), and nonsusceptible

snail species, which attract mira-

cidia and thereby interfere with

normal transmission. Another ap-

proach would be to prevent in-

fection in snails either by the devel-

opment of adequate human
sanitation or by means of mass

treatment of infected people. If

snails become infected they can ac-

tually be cured by drugs, but the

major means of controlling schis-

tosomiasis has been the use of niol-

luscicides to kill all snails. This is

analogous to the use of in-

secticides; here too the final result

may be the development of silent

springs—and rivers and lakes.

Biological control of snails has

also been advocated and involves

predators such as bigger snails, in-

sects, fish, turtles, and ducks, or

parasites such as bacteria, viruses,

and other worm larvae. Unfortu-

nately, none of these methods has

proved to be practicable on a mass

scale. The present-day symbol of

schistosomiasis, therefore, remains

the great high dam at Aswan, which

will irrigate millions of square miles

of Egypt and cause miflions of new
infections with the blood fluke.
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Towai-d Infe^llil3le Ea^rthqviake
Within about Jive years it may be possible to learn

in advance the time, place, and size of many major shocks

by Chi-istophei- H. Scholtz

Major earthquakes are among na-

ture's most devastating events.

They have caused an incalculable

loss of life and property. Because

accurate earthquake prediction has

long been a highly desired goal,

seismology has always been beset

by those who claim the ability to

predict earthquakes, most often on

psychic or other nonphysical

grounds. Although such claimants

are commonly cranks or charlatans,

they have received considerable

public attention in earthquake-

prone areas. It is only within the

last ten years that our greatly ex-

panded knowledge of the mecha-

nism and cause of earthquakes has

made earthquake prediction a repu-

table field for scientific research.

It was natural that the lead in

earthquake prediction should come
from Japan. The science of seis-

mology has always been very ad-

vanced in that country, which has

perhaps the greatest seismic hazard

in the world. In the early 1960s the
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t^i-eclietioii^

Japanese took on the challenge and

initiated a national research pro-

gram. Several vears later the Soviet

L nion began a similar national pro-

gram. Although the United States

has never had such a specified

earthquake prediction research pro-

gram, scattered research on the sub-

ject began in this country con-

currently with the Russian effort.

The obstacles to making earth-

quake prediction a reality are for-

midable. The problem was suc-

cinctly stated as long ago as 1935
in an article in Science:

Unless and until such prediction

can be reduced to a very precise

procedure, giving time, place,

and magnitude reliably and al-

most infallibly, the public an-

nouncement of the prediction is

likely to be harmful and mischie-

vous.

According to that forty-year-old

warning, earthquake prediction will

not be useful if it simply consists of

making educated guesses about

whether the probability of an earth-

quake is high or low in various

places. Based on inductive reason-

ing from past experience, such

guesses can be made, and they are

useful for planning purposes, but

One of the greatest

earthquakes on record

devastated Lisbon in 1 755.

Most of the buildings in

the city collapsed, and an

estimated 60,000 persons

perished. The shock was felt

all over Portugal and Spain

and as far away as southern

France and the north of

Africa. The disturbed area

probably encompassed more

than one million square miles.

The earthquake came without

any warning. Seismologists

today say that a quake of
such magnitude can probably

be predicted several years

in advance.

they are not earthquake prediction

per se. For example, Managua.
Nicaragua, has been devastated

three times by earthquakes at forty-

year intervals, and this knowledge

will influence decisions about re-

building the present city. If earth-

quake prediction of the type de-

scribed in the Science article had

been available before 1972, how-

ever, much property damage and

many fatalities could have been

avoided in the disastrous quake that

destroyed the city that year. The
difficulty with earthquake pre-

diction is, of course, the require-

ment of preciseness and near in-

fallibility, which rules out the

statistical method of prediction

used in many aspects of weather

forecasting. Earthquake prediction

requires an intimate knowledge of

how an earthquake works.

The forces that give rise to earth-

quakes are produced when vast

plates of the earth's hard outer

shell, or lithosphere. move with re-

spect to one another as a result of

thermal convection in the earth's

less rigid, hot interior. Known as

continental drift, or sea floor

spreading, this process shifts the

plates at steady rates of a few

inches per year. Wherever two

plates rub together, earthquakes oc-

cur. Under the temperature and

pressure conditions of the upper

part of the earth's crust, rock exhib-

its a type of frictional sliding

known as stick-slip, an action ac-

complished as a series of rapid jerks

interspersed with periods of stick-

ing, or no movement. An earth-

quake is simply one of the jerks as

the boundary between plates gives

way under the inexorable move-

ment of the earth's crust. The
boundary of the plates is usually a

major fault, or fracture, in the lith-

osphere, and most major quakes

take place along those faults.

Earthquakes range enormously
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in size, from small tremors in which

a slip of a few tenths of an inch oc-

curs along a few feet of fault, to the

largest shocks, which may involve

tens of feet of slip along hundreds

of miles of fault. The velocity at

which the two sides of the fault

move during an earthquake is oniv

one to ten miles per hour, but the

rupture front spreads along the

fault at a velocity of nearly 5,000

miles per hour. Accelerations near

the focus of the shock may be as

high as 1 g, the force of gravity.

The earthquake's primary damage
is due to the seismic waves it gener-

ates. Seismic waves are sound
waves that travel through the earth,

excited by the rapid movements of

an earthquake. The energy radiated

in seismic waves can be as great as

10^^ calories (a calorie is the

amount of heat required to raise the

temperature of 1 gram of water

1°C.), and the power emitted dur-

ing the few hundred seconds of

movement can be as great as a bil-

lion megawatts, far greater than the

power produced by the biggest elec-

trical generators.

Because major earthquakes in-

volve large volumes of the earth's

crust, it seemed likely that a telltale

sign, detectable by geophysical or

other means, might occur at some
time before the shock itself. If so,

the detection of such a premonitory

phenomenon would then provide a

warning of the quake's coming. The
early work in earthquake prediction

research was based on this optimis-

tic assumption.

The search for precursors during

the past decade, carried out princi-

pally in Japan and the Soviet

Union, has involved measuring
many different physical properties

in seismically active areas to find a

pattern of geophysical changes
prior to earthquakes. The results

were surprising because of the large

number of allegedly precursory

phenomena reported. Anomalous
changes observed before earth-

quakes included changes in the

electrical resistivity of the earth's

crust, in the local magnetic field,

the velocity of seismic wave propa-

gation, the uplift of the ground, and
even in the radioactive isotope com-
position of deep well water. Many
of the observations were fragmen-

tary or isolated cases, or simply for-

tuitous, since it was not possible to

set up a complete monitoring ex-

periment without the ability to pre-

dict earthquakes. The diversity of

the reported premonitory phenom-
ena was confusing. How could such

diverse phenomena all be con-

nected to earthquakes? With so

many different and isolated observa-

tions, one had to question whether

they actually were precursory earth-

quake phenomena or whether each

was due to another cause and had

been connected to an earthquake by

an overzealous researcher.

T,he most persistent observation

was of precursory seismic wave ve-

locity changes, which were repeat-

edly observed prior to medium-
sized earthquakes by Russian

seismologists working in the Garm
region of the Soviet Socialist Re-

public of Tadzhik in Central Asia.

Unlike sound in the air, sound

propagating through solids travels

in two different ways, each charac-

terized by a different velocity.

These two types of seismic waves

are called the P, or pressure, wave,

and the S, or shear, wave. In P
waves, also known as compressional

waves, particles are pushed in the

same direction in which the pulse is

traveling; in S waves, particles are

shoved at right angles to the direc-

tion of the pulse. P waves are hke
the pulse that travels down a soft

spring, such as the slinky toy, when
the end is tapped. 5 waves are like

the vibrations of a taut string when
it is plucked.

One fundamental characteristic

of solids is that the P wave travels

through them about 1.75 times

faster than the S wave. Yet what

the Russians repeatedly observed in

the vicinity of impending moderate-

sized earthquakes was a pronounced

decrease in that difference in velo-

cities to as low as 1.6 times as fast.

This difference in wave velocities

began and persisted for several

months prior to the quakes; then

shortly before the earthquakes oc-

curred, the velocity ratio returned

to its normal value.

These startling results were first

presented to American seismolo-

gists at a scientific meeting in Mos-

cow in 1971. At the time of the

meeting, a swarm of small earth-

quakes, which was taking place be-

neath Blue Mountain Lake in New
York State's Adirondack Forest

Preserve, was under intensive study

by a group of my colleagues from

Columbia University's Lamont-Do-
herty Geological Observatory. This

earthquake swarm provided our

first chance to check the Russian

observations. The results were posi-

tive: each small to moderate-sized

earthquake at Blue Mountain Lake
was preceded by a drop in the ratio

between the speeds of the P and 5
waves, followed by a recovery to

the ratio's normal value shortly be-

fore the earthquake occurred. These

phenomena matched exactly what

the Russians had described, except

for one thing: With the small Blue

Mountain Lake earthquakes, the

anomaly lasted only a few days,

rather than the several months of

the Russians' observations. This

turned out to be an important clue

for understanding what was produc-

ing such mysterious behavior.

An explanation for these pre-

cursory seismic velocity changes,

worked out bv the Lamont-Doherty

team and arrived at independently

by a Stanford University re-

searcher, lies in a rather obscure

characteristic of rock known as di-

latancy. This is the propertv some
materials have of expanding in vol-

ume when their shape or structure

is altered under stress. Dilatancy

was first discovered in the late nine-

teenth century by Osborne Rey-

nolds, an Irish-British engineer and

physicist, in connection with his

studies of the qualities of granular

materials. The essence of dilatancy

is perhaps best illustrated by the ex-

ample of wet beach sand. Anyone
who has walked along the thor-

oughly wet, but not flooded, part of

a beach near the water's edge has

probably noticed that the sand sur-

rounding the pressure point of the

foot appears, at first, to dry out and

then returns to its previous wetness

when the foot is raised. The sand in

the depression of the footprint,

however, becomes wetter than it

was before.
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These phenomena arc cxplaiind

as follows: UntliT the pouiiiliiif; oi

the surf, the sand settles into a con-

dition in which its grains are as

closely packed as possible; any sub-

sequent change or deformation of

I he sand, as when it is walked upon,

lorces the grains upward and out-

ward into a more open packing,

tlierebv increasing the interstitial

space between the grains and ex-

panding the sand's total volume.

The pore spaces in wet sand are

filled with water. The new, in-

creased pore volume immediately

beneath the footprint is filled with

additional water sucked in from ad-

jacent areas. That displacement of

water accounts for the partial drv-

ing of the region around the print.

As the dried-out region gradually

becomes saturated again by inflow

from its surroundings, the entire

area around the footprint will con-

tain more water than it did before.

That is whv the sand in the foot-

print looks wetter once the foot has

been lifted. When the foot is

pressed down, the pore volume ex-

pands beneath it, producing a par-

tial vacuum. This causes the sand

grains to cling more firmly together,

and the sand thus becomes firmer.

The strengthening of the sand

through a reduction of the pressure of

the pore fluid is called dilatancy hard-

ening and is the main reason why
wet sand is firmer than drv sand.

Sc'olid rock also exhibits di-

latancv. When rock is stronglv de-

formed, small cracks open up and

grow in it, producing an increase in

pore space. If the rock cracks are

initially filled with a pore fluid such

as water, as they normally are in

the shallow parts of the earth's

crust, the increase in pore volume
will produce the same effects as in

beach sand.

The theorv advanced to explain

the changes in the velocities of the

P and S waves associated with

earthquakes is that the stress that

builds up before an earthquake ulti-

matelv becomes great enough to

cause cracks to grow, which, in

turn, results in dilatancy. If the di-

lalancy is extensive enough to cause

the rock to partially dry up, there

will be less difference between P
and 5 wave speeds. This happens

because the P wave velocity de-

pends on the average compress-

ibility of the rock and the pore wa-

ter in it (the greater the com-

pressibilitv, the lower the velocity),

whereas the S velocity depends on

the average shearing resistance of

the rock and pore water. Water is

nearly incompressible compared to

air, whereas both have a negligible

shearing resistance. Therefore, if

the pore material in rock changes

from water to air because of di-

latancy-induced drying, the P wave

velocitv will drop, but the S wave

velocity will be unaffected. Why,
then, does the P wave velocity re-

turn to normal just before the earth-

quake? For the same reason that the

sand does not stay dry around a

footprint: water flows in from adja-

cent regions to fill the voids.

Dilatancy before an earthquake

is a naturally buffered process. The
pore water at some depth in the

earth's crust is normally under con-

siderable pressure from the weight

of the water above it. Dilatancy

must first reduce that pressure to

zero before it can begin under-

saturating the rock. This reduction

in pore pressure causes dilatancy

hardening, which inhibits further

dilatancy and also strengthens the

fault, thus delaying the earthquake.

After dilatancy has stopped, the in-

flux of water from adjoining regions

brings the pore pressure up to its

original value, the P wave velocity

rises back to normal, and the in-

crease in pore pressure weakens the

fault, triggering the earthquake.

The dilatancy mechanism can be

compared to a pump. First it re-

duces the fluid pressure in the re-

gion where an earthquake is about

to occur, then it allows the pressure

to be built back up by the influx of

fluid from the surrounding rock.

The triggering of earthquakes by an

increase in fluid pressure is a well-

known occurrence; it explains why
earthquakes are often caused by the

impounding of deep reservoirs. Be-

cause of this phenomenon, earth-

quakes were created in the Denver

area in the mid-1960s when fluid

wastes were injected into the crust

at the Rocky Mountain Arsenal ten

miles from the city.

Once these new observations and

ideas concerning the relationship

between dilatancy and earthquakes

were expounded, they spread rap-

idly along the scientific grapevine.

Researchers at the California Insti-

tute of Technology began studying

the seismic wave velocities recorded

in southern California during the

period preceding the disastrous San
Fernando earthquake of 1971.

They came up with conclusive re-

sults: a marked drop in the ratio be-

tween P and S wave velocities pre-

ceded that shock by three full years.

The researchers also verified that

the P wave velocity changed the

most, as predicted by the theory.

Early last year, those of us work-

ing on earthquake prediction at La-

mont-Doherty asked ourselves a

crucial question. If dilatancy is the

correct explanation for the

anomalies in wave speeds, what

other premonitory phenomena does

it cause? Dilatancy is not a trivial

process; there must be many other

measurable symptoms for which it

is responsible.

The answers to this question

were immediately obvious. Di-

latancy, with its attendant volume

increase, would cause an uplift of

several inches in the ground around

the source area of the impending

earthquake. And, since dilatancy

would be accompanied by an influx

of water into the dilatant zone, the

electrical resistivity of that region

would fall, water being much more
conductive than rock. Documenta-

tion of both of these phenomena
was found in the observations made
years back in various earthquake-

prone regions of the world.

One of the best-documented pre-

cursors, for example, was a two-

inch uplift of the ground that oc-

curred five years before an earth-

quake destroyed the Japanese city

of Niigata in 1964. Another pre-

cursor, decreases in electrical resist-

ivity of the crust, had been reported

for the earthquakes in Garm that

were preceded by the wave anom-

alies. Even an increase in concen-

tration of the radioactive gaseous

element radon, which was recorded

in a deep well in the city of Tash-

kent in the USSR for several years
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preceding the 1966 earthquake

there, could be explained bv the di-

latancy theory. Radon is released

by the breakdown of radioactive

minerals in rock. Since it has a hali-

life of only a few days, the radon

concentration within a well could

have been increased only by an in-

crease in the rate of flow of water

past the well. The flow increase, in

turn, would have been the con-

sequence of the pressure gradient

set up by a nearby dilatant zone.

In short, nearly all the pre-

monitory phenomena that had been

observed around the world could be

explained by the same physical the-

ory. It also appeared that the time

duration of individual precursors

could be used to predict the size of

the earthquake that followed. With

the tiniest shocks, such as at Blue

Mountain Lake, the precursor

lasted only a few days, whereas for

larger shocks, as in the San Fer-

nando and Niigata earthquakes,

precursors lasted for months or

even years. In addition, the time

duration of the precursors was

found to be proportional to the

square of the length of the fault af-

fected by the earthquake. The basis

for this ratio is that an earthquake

cannot occur until water difRises

into the dilatant zone from adjacent

regions, and the time required for

diffiision increases with the size of

the dilatant zone. Using previous

measurements, we have collected at

Lamont-Doherty nearly fifty exam-

ples of dilatancy- induced phenom-
ena that preceded past earthquakes.

Preliminary experiments at pre-

diction have also been made. At
Blue Mountain Lake, the earth-

quake swarm began again in the

summer of 1973, and a small earth-

quake was successfully predicted in

advance, based on the change in the

ratio of P and S wave velocities.

The dilatancy theory is important

because it links all premonitory

phenomena to a process that is in-

timately connected with the cause

of earthquakes themselves. Di-

latancy results from the same stress

buildup that causes earthquakes,

but the process of dilatancy hard-

ening delays an impending earth-

quake until the shock is triggered

by the fluid influx that follows the

end of hardening. Implicit in the

theory, then, are not only the

means of predicting the time, place,

and magnitude of an earthquake

but also the criterion of near in-

fallibility. When dilatancy is ob-

ser\ ed, an earthquake is sure to fol-

low.

One of the unique qualities in-

herent in the dilatancy process is

the relationship between the dura-

tion of precursors and the size of

the ensuing earthquake. This scal-

ing not only allows the magnitude

of the earthquake to be predicted

but it also means that the greater

the impending disaster, the longer

the warning time. At the onset of

dilatancy, the size of the earthquake

can be predicted from the size of

the dilatant region. In principle, the

time duration of the precursor can

also be calculated from the size of

the affected zone. The most impor-

tant considerations, however, con-

cern the precision of the possible

predictions. It presently appears

that the time of occurrence of an

earthquake can be predicted to a

precision of only about 10 percent

of the duration time of the pre-

cursor, whereas the location and

size of the earthquake can be fore-

cast more reliably.

Earthquake magnitude is ex-

pressed by a logarithmic scale that

relates size to the energy released.

Magnitude 2.0 is about the smallest

tremor that can be felt. Most de-

structive earthquakes are greater

than magnitude 6; the most destruc-

tive shock known measured 8.9. A
magnitude 7 earthquake is thirty

times more energetic than one of

magnitude 6, and 30 X 30, or 900,

times more energetic than a magni-

tude 5 quake. Applying the di-

latancy model to this logarithmic

scale, it is found that a magnitude 6

earthquake would have a warning

Scores of fires followed the

shock wave of the Lisbon

earthquake, destroying

buildings not already

leveled. Much of the

populace was forced to

take shelter in tents.

time of about six months, with a

margin of error of a few weeks; a

magnitude 7 quake would have a

warning time of a few years, with a

margin of error of a few months.

Thus, at present the predicted time

of occurrence can only be consid-

ered as rough, but there are theo-

retical reasons for thinking that it

can be improved.

Earthquake prediction is cur-

rently in the research stage of de-

velopment. Before the dilatancy

theory is completely proved and put

into practice, several difficulties

have to be surmounted. One funda-

nK'iital |)n)blem remains: We do not

know whether all earthquakes are

preceded by dilatancy. Those that

may not be, obviously, cannot be

predicted by this method. The
breakthroughs that have already

been made, however, clearly in-

dicate that earthquake prediction

by means of dilatancy observation
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will he scit'iilificiillx and Irch-

Tioluiiicallv possilili' wilhiii |icrha|)s

i\\c years.

How will adxancc warniiiii ol iiii-

pt'iiding disastrous oartli<iuakes he

usihI'.'' I do not prelcnti to know the

answer, but I do know that it will

re(|uire clear tliinking and good

judgment if chaos is to be avoided.

Evacuation of the earthquake area

would be the most extreme re-

sponse, to be emploved only in rare

cases. Other measures could also be

taken. Consider, for example, the

case of the 1971 San Fernando

earthcfuake. Tliat quake occurred

on a supposedly inactive fault that

bounds the northeast side of the

San Fernando Valley north of Los

Angeles. A moderate-sized shock,

of magnitude 6..5, it caused hall a

billion dollars in damage and the

loss of 100 lives.

Almost all the destruction came
from the collapse of two hospitals.

one old and oni> new. located as-

liidc the fault and the collapse of a

massive freeway interchange under

construction close to the fault. Th(>

new hospital had been completed

only months before. High as the

cost was, an even greater catas-

trophe was naiTowly averted. The
area's lower Van Norman Dam
caved in to within a foot of the wa-

ter level in its reservoir. Had that

last foot of earth given way, a re-

gion populated by 100,000 persons

would have been flooded.

According to the CalTech data,

this earthquake could have been

predicted three years before its oc-

currence. During that period, con-

struction of the new hospital could

have been suspended and the old

one evacuated, work on the freeway

interchange could have been post-

poned, and the Van Norman reser-

voir could have been drained. These

actions, together with a general ef-

fort to shore up weak structures

near the fault, would have reduced

damage and fatalities to a small

fraction of what they actually were.

But wherever such measures

might be contemplated in the fu-

ture, they would surely have to be

taken with extreme caution and

should probably be combined with

a program of public education de-

signed to eliminate panic. There is

also the danger that unscrupulous

real estate speculators may cause

economic havoc in ai^eas where an

earthquake has been predicted.

These and many other questions

must be thoroughly considered be-

fore earthquake predictions can be

responsibly made. Nevertheless, the

optimist in me argues that the di-

latancv theory is a good bet, and

some hard thinking should be de-

voted to learning how to use this

new weapon against one of our

most feared natural enemies.

59



Life In the Camel's Shado^v
The needs of its animals shape a tribe's social organization

Text and photographs by Williaii^i Toi-i-,v

The Gabra dwell in a harsh ter-

rain on both sides of the Kenya-

Ethiopia border. Along with their

neighbors, the Rendille, they are

the southernmost of the world's

camel-herding tribes, and the two

groups may well be the only surviv-

ing non-Muslim, camel-raising so-

cieties. Approximately two-thirds of

the Gabra's 24,000 members live a

nomadic life within Kenya's iso-

lated Marsabit district. But the

tribe's total territory encompasses a

20,000-square-mile tract bracketed

by Lake Rudolf on the west, the

Marsabit mountain range to the

east, the torrid Chalbi Desert to the

south, and the Megado escarpment

of Ethiopia to the north. Lava
rubble, volcanic ridges, and shallow

craters interspersed by gravel

patches, salt flats, and palm-fringed

sand dunes attest to the region's vol-

canic origin, and the drabness of the

terrain's Ught cover of acacia trees,

bush, and assorted parched grasses

adds to its forbidding appearance.

The amount of available water in

this land is the factor that most in-

fluences how these nomads live.

Sweltering plains cover almost

three-quarters of the area and re-

ceive an annual rainfall of less than

eight inches. Annual precipitation

in the mountain zones such as Mar-

sabit and the Huri Hills rarely ex-

ceeds thirteen inches. Most of the

rain falls in sporadic and localized

downpours from March to May and

from September to November.
There is sufficient water to meet

the needs of humans and animals,

but it is not easily come by. The wa-

ter is confined to a small number of

wells, commonly separated from

each other by distances of more
than twenty miles. Regular move-

ments to Lake Rudolf, the only per-

manent body of water in the terri-

tory, are restricted by its remoteness

and proximity to the borders of

enemy tribes—Turkana, Dassenitch,

and Samburu. Changing forage con-

ditions occasion frequent move-

ments of the Gabra and their herds,

usually within an annual circuit of

less than 100 miles, and ordinarily,

camps shift between the wet season

hillsides and the dry season plains.

Preparatory to each movement,

there is a flurry of activity in the

camps with the women dismantling

the tents, which they then load,

along with domestic goods and

small children, on pack camels. The
members of each camp usually leave

the site together, but shortly there-

after, individuals or smaller groups

may relocate with other camps.

A population the size of the

Gabra would not be able to subsist

without the use of camels, sheep,

and goats. Tilling the soil is consid-

ered ritually polluting and conjures

up an image in the nomad's mind of

the uneventful and unmanly exis-

tence associated with sedentary

farming. And over-all aridity dis-

courages cultivation. Even cattle

husbandry, the most efficient and

commonly practiced system of sub-

Saharan stock management, could

have only limited success here.

The variety of livestock bred by

the Gabra reflects the diversity of

their background. As far back as

the eighteenth century, Somali and

Rendille tribesmen emigrated with

their camels, sheep, and goats to

Kenya's Marsabit district and north

into Ethiopia. There they joined

Borana and Samburu tribesmen

who had emigrated from their tradi-

tional lands with their cattle. Over

the years, the four ethnic groups in-

termixed to form the Gabra tribe.

Because of the diversity of livestock

under their control, the Gabra were

able to exploit almost every niche of

their habitat.

Too cool and tick-infested for

camels and small stock, the grassy

slopes of the highlands now support

herds of cattle. But good cattle

country is limited, so that Gabra

cannot keep large herds of these

animals. Tlie dry season milk yield

of cattle scarcely covers one-tenth

of a herding unit's daily milk bud-

get. Camels, sheep, and goats prefer

the hot, salt-rich plains, which lack

the abundant grasses and water re-

quired by cattle. Camels form the

cornerstone of the native economy
and adapt well to their habitat,

feeding on small shrubs and grasses

and navigating nimbly over the

stony land.

One important index of the im-

portance of camels to the Gabra is

the animals' association with the

main camps throughout the year.

These mobile residential units, each

averaging more than seventy per-

sons and seventeen tents, ai'e the

tribe's ritual and political nuclei.

For much of the year the camps are

occupied by older married persons

and young children. Camp residents

are frequently related through mul-

tiple ties of kinship and marriage.

During the dry season, youths drive

the bulk of the sheep, goats, and

cattle to satellite camps as far as

200 miles away. Here the animals
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Gabra milk camels

(those not carrying loads)

are forced to wait at the edge

of a well until the smaller

stock have had their fill.



When the Gabra move camp,

they load their equipment

on pack camels. Tent

supports, above, and other

goods, right, are fastened to a

frame on the camel's back,

leaving a niche for small

children. Each camel carries

about 300 pounds.

pasture on lusher forage during the

long dry season. Camels, however,

are kept close to the main camps
because their milk is the mainstay

of the dry season diet.

Such dispersion of the tribe can

lead to many problems. For ex-

ample, with youths scattered over
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Gabra ivomen are permitted

to handle camels only

to the extent of loading

and leading them.

Tribal belief is that

a camel herd will become

ill and sterile if women
milk the females or

touch a rutting bull.

the territory at the satellite camps

for much of the year, the Gabra can

rarely defend themselves success-

fully in intertribal fighting. Many
tribesmen and livestock have been

lost during raids by such powerful

adversaries as the Somali to the east

and the Dassenitch, who live north

of Lake Rudolf.

An estimated 40 percent of the

camels owned by the Gabra from

1969 to 1971 were adult females.

Their total milk yield was sufficient

to provide approximately one quart

per day for each person in the tribe.

A camel in this region seldom pro-

duces more than ten quarts of milk

daily and then only at the earliest

stages of lactation, shortly after the

rains begin.

Each Gabra family owns an aver-

age of 25 camels, 9 cows, and 125
of such small stock as goats and

sheep. Camel holdings of this size

are not very impressive by Somali

or Bedouin standards, but they do

include enough animals to furnish

the Gabra upward of 60 percent of

their dry season milk supply—the

margin of survival during frequent

droughts.

The Gabra also subsist through a

small amount of trade. Some pros-

perous merchants have now opened

small stores in the few outpost

towns of the Gabra territory. Most
traders, however, trek through the

country with their wares packed on

camels. Through trade, the Gabra
can purchase maize meal, tea, cof-

fee beans, and sugar. Although sell-

ing camels and their products to

outsiders is considered sacrilegious,

droughts within the past five years

have forced tribesmen to this prac-

tice. Camel meat and blood are also

important in the Gabra diet. Most

of their meat comes from livestock,

and about 80 percent of this is

camel meat. The meat from one

large male is enough to supply an

entire camp for two to three days.

The young men who live at the dis-

tant camel and cattle camps rely for

nourishment almost entirely on a

mixture of blood and milk.

The camel is important to the

Gabra not only as a source of food

but also for its brute strength. By
exploiting the beast's ability to

travel long distances burdened with

heavy loads, vast stretches of other-

wise uninhabitable dry plains lands

can be crossed.

During the dry season, the few

available water sources—wells,
dams, and streams—are heavily

taxed. As a result of the scarcity of

water, animals overgraze the areas

surrounding water sources to a

radius of some nine miles, thus

forcing the settlements to be lo-

cated at least this distance from

such sites. The Gabra avoid making

daily trips to the wells by using

their camels to haul large contain-

ers of water back to the camp. Each

container, woven from wild aspa-

ragus roots, can hold five or six gal-

lons of water, and two containers

can provide a three- to five-day sup-

ply of water for an average family.

Camels are also used to carry the

Gabra's leather and mat tents. This

gives a family unit the mobility re-

quired to respond to suddenly

changing pasture conditions.

Without exploiting the milk,

meat, blood, and strength of the

camel, the nomads would not be

able to sustain themselves in the

harsh environment of the desert.

But camel husbandry has many
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If a camel has not been

ivatered for several weeks,

it may spend several

hours at a ivater source,

alternatelr drinking and

resting until it is satiated.

drawbacks. For instance, there are

breeding problems. Compared to

other livestock, camels mature

slowly and are not capable of con-

ceiving before their fifth to eighth

year. They can continue to bear

into their mid-twenties, but few sur-

vive beyond twenty. A long gesta-

tion period—twelve months—irregu-
lar mating patterns, and up to

twelve months of lactation stretch

birth intervals to from twelve to

forty months. Even healthy females

seldom bear more than eight off-

spring during their lifetimes.

Actual mating patterns add to

the herder's economic woes. When
the rains fail, as they often do for

several months, the bulls will not

rut, so the birthrate is low.

The eating habits of camels pose

another set of management prob-

lems. The animals do not feed well

in pastures containing high concen-

trations of their dung. Except in

lush ranges, camels avoid the area

pastured during the preceding days

and instead seek patches unspoiled

by their droppings.

To determine if a shift of camp is

more a consequence of forage de-

pletion than of high dung concen-

trations is not always easy. Even

where forage on unspoiled tracts

abounds, camels, unlike cattle, do

not remain at one spot long enough

At a spring in the bottom

of a volcanic crater,

women use giraffe-skin

buckets to fill water

containers, which are then

loaded on the camels.

to exhaust it. They prefer moving

about, sampling scattered shrubs

and grasses. Perhaps this explor-

atory zeal accounts for a herd's

highly scattered grazing formations.

Cattle often form compact grazing

groups, but camels tend to fan out

into clusters easily covering one-

third of a square mile of open coun-

try. This habit makes them easy

prey for lions and hyenas and

makes a camel herder's work far

more difficult than that of a cattle

herder. The largest manageable

camel herds rarely exceed seventy

beasts, and in dense thicket, herds

comprise fewer than forty individ-

uals. In contrast, in areas with a

thicker grass cover, cattle herds of

more than 100 animals are usual.

Other camel habits force their

keepers to work hard. Whereas a

nomadic cattle-herding settlement

may be stationary for several

months at a time, the Gabra must

move an average of once each

month because of a number of eco-

logical factors. The most important

is the tick Rhipicephalus pul-

chellus, which carries a disease le-

thal to camels. As the dung levels

in the corrals build up, the ticks in-

fest the excreta. They cannot be

eliminated by sweeping out the cor-

rals, since they live part of their life

cycle beneath the soil. When dung

concentrations reach a certain point

the family must move its tent and

build a corral on a fresh spot, often

no more than three or four hundred

yards away.

Although these monthly moves

appear minor, the whole camp un-

dergoes the same arduous prepara-

tions involved in long-distance mi-

grations. Hence, even though

surrounding pastures are only par-

tially grazed, the camp might find it

as expedient to move to an un-

grazed range three or four miles

away as to relocate a mere three or

four hundred yards. The tick factor

is thus responsible for longer

moves, which increase work loads.

Camel anatomy also forces the

Gabra to pick up and move
frequently during the rainy seasons.

A camel's flat, padded feet have

little traction on a slippery surface

such as a wet corral. The camels

must therefore be relocated in areas

with more porous soil. Muddy en-

closures can so disturb the animals

that they try to break out unless

promptly moved. Also during the

wet season, the camps must move
because eating water-soaked plants

gives camels diarrhea and drinking

surface water bloats them.

The behavioral dispositions as

well as the physical needs of camels

pose serious management problems

for the herder. The Gabra often dra-

matize the vile, unpredictable tem-

per of the camel when zoomorphiz-

ing human traits. Whereas stupid,

lazy men are equated with cattle

and the irrational person is com-

pared to a goat, the solitary or can-

tankerous person is associated with

the camel. Because it is less habit-

uated to captivity than other live-

stock, the camel's relationship with

man is strained; for the herder this

means more work and, occasion-

ally, bodily harm.

Herding is made difficult by the

camel's reluctance to return

unaided to the camps in the eve-

nings, together with a proclivity for

concealing newly born young in the

bush. After going without water for

several days during the dry season,

the beasts occasionally escape the

herder's vigil and break away to

distant wells. This is one reason

why strong young men or elders

join the herdboys at sunset to drive

the stock home. During the height

of the dry seasons or shortly after

the rains, herders can often be en-

countered searching for lost camels.

The detective work involved in re-

trieving stray beasts is both time

consuming and irritating. Gabra

herders claim that a camel becomes

unapproachable after it has been

alone in the bush for several days.

The herders must often overwhelm

such an animal with smoke from a

fire built around it. More than half

the male camels are gelded so they

will be docile enough to carry heavy

loads throughout the year. Nonlac-

tating females are also used as

beasts of burden, as are bulls on oc-

casion. Pack trains are made up of

one line or several lines of camels,

each numbering up to eight individ-

uals linked tail and mouth by lead

ropes. When traveling with loaded

beasts, the herder must stay very

close to his charges, supervising

their movements and guarding
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against the constant possibility that

one or two will step out of tandem,

break away, and cause the others to

disperse. Catastrophes of this kind

result in lost animals and damaged
water containers, hides, and domes-

tic utensils.

I was told that one caravan lost

seventeen pack camels because the

herder did not closely watch his

charges. Reports of these disasters,

although normally involving fewer

beasts, are a frequent topic of con-

versation in Gabra camps. Tribes

using oxen or donkeys for transport

have far fewer difficulties of this

kind, but these animals are not

adapted to the Gabra's environ-

ment.

Although camels can inflict nasty

bites, they do not normally attack

people. Herders are quick to show

off a scar or two sustained- from a

sharp incisor or hoof. Bulls become

very unruly during the rut, or

musth. An early twentieth-century

British veterinarian named Legge

has vividly described this behavior

as follows:

The animal is constantly grind-

ing his teeth and often froths at

the mouth. He is seen to swallow

air like a windsucking horse, and

... he belches it all out again in

what seems to be an involuntary

effort, in which the head is drawn

back and the eyeballs squint

downwards. ... In addition

. . . the animal shows a marked

pugnacity to strange male cam-

els, or to those which are also

musth, and severe, sometimes fa-

tal injuries are often inflicted in

the fight which ensues. . . .

Musth camels are often affected

with diarrhea, and are certainly

unpleasant animals to deal with.

... A camel's bite is severe; he

can tear out a muscle or take the

top of one's head off with ease.

Milking and mating routines

place additional demands on the

herder's attention and energy.

Cattle are easily milked by one per-

son, but camels are far less coopera-

tive. The animal must first be hob-

bled and then milked by two boys.

At least one other person must

stand by with a stick to prevent the

more temperamental cows from bit-

ing anyone.

The herder also plays a role

when camels mate. Experienced

bulls can copulate successfully

without human assistance, but

coitus occurs more quickly if han-

dlers are present to insure that pen-

etration takes place. Whenever I

have witnessed this act, a herder

has been on hand to couple the ani-

mals. Several other persons are

pressed into service to keep curious

female camels away from the ex-

cited couple.

Another important characteristic

of camels is their ability to abstain

from drinking for long periods. Af-

ter a series of downpours, a camel

can acquire most of the water it

needs from moist forage, but during

the dry seasons, the animals must

be watered every few weeks, and

their appetites decline to the point

where they show little inclination to

feed except in the cool morning

hours or later in the afternoon.

Cattle must drink every second to

third day, and small stock, every

third to fifth day. This does not

mean, however, that camel watering

is a less arduous operation; quite

the contrary.

Camels can consume several gal-

lons of water at one time. Water

sources are restricted to a few wells

and springs located in the Chalbi

desert of Kenya and at Gorai in

Ethiopia. Once every ten to fifteen

days, strong youths drive the camels

an average of twenty miles to be

watered.

After a one- or two-day walk to

the wells through the boulder-

strewn hot plains, the herders often

encounter long lines of other thirsty

herds waiting to be watered. Wells

draw all types of stock, and the wa-

tering follows an established drink-

ing order. The herders must re-

strain the camels until the more

fragile sheep and goats, and then

the cattle, have finished drinking.

On very busy days the camels do

not get to drink until late afternoon

or early evening. But waiting does

not mean idleness—far from it. The
beasts mill nervously about. If they

are not held back, they stampede to

the wells, destroying troughs and

trampling small stock in the process.

Drawing water from the deeper

wells is difficult. A chain of workers

stationed at various levels inside the

well conveys the water in giraffe-

hide buckets to the troughs where

at least one person stands ready

with a stick to drive back the more
aggressive camels. Camels drink

their fill in as many as three or four

spells, resting between each inter-

val. Each time the animals return,

workers must struggle to keep the

troughs full of water. Nursing moth-

ers, restless to rejoin their young

who have been left behind, look

about for an opportunity to make a

break for home. The watering pro-

cess often lasts several hours. After-

ward the exhausted herders face a

long, hot trek back to the camp.

Raising camels permits survival

in this arid land, but camel hus-

bandry is no simple matter. Local

Gabra groups display three types of

fluidity in response to the require-

ments of their stock. The main

camp is mobile, for camel ecology

precludes fixed residence. Sec-

ondly, members of individual fam-

ilies that make up the main camp
are widely dispersed for much of

the year. Younger persons spend

several months away from home at

distant camps with the dry stock

thereby relieving local grazing pres-

sures. Thirdly, economic opportun-

ism, born from the variable produc-

tivity of the camels, limits the time

a family spends at any one camp.

Local droughts, stock raids, disease,

animal shortages, or any of several

other factors prompt the homestead

to try its fortunes with neighboring

kith and kin.

In the process of meeting these

requirements, the human commu-
nity incurs heavy costs in time and

energy. The result is that little so-

cial activity occurs independent of

the actions of camels. Settlement

patterns, the division of labor, and

community organization all reflect

the demanding nature of camel

herding as a subsistence mode.

In the arid Gabra territory,

cattle must be watered

every second to third day;

sheep and goats every

third to fifth day.
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A Morel Tale
The lowly mushroom of man^s foraging days

now graces the gourmet's table

In a few days now, depending on

rain and sun, the morels will be

sprouting, raising their long, honev-

combed heads under apple and elm

trees. Some lucky people have

found them in garbage dumps. But

thev will never tell you exactly

where, because thev don't want vou

getting there ahead of them next

mid-May when the morels come
back.

MorcheUa esculenta is small but

superlative. It is the most delicious

of edible mushrooms and among the

most difficult to find. In the Middle

Ages, whole forests in Central Eu-

rope were pui-poselv burned down
to provide morels with an ideal

breeding ground. Todav, its pitted

head is cooked in cream (see rec-

ipe) and served with pride in the

finest of French restaurants. And in

Michigan, where it abounds, the

morel attracts hordes of hunters

armed with capacious baskets and

rapacious, gleaming eyes.

Hemingway, when he was up in

Michigan (around Harbor Springs

in the heart of the Lower Penin-

sula's morel country), never, so far

as we know, lowered his sights from

a deer's eye to the even more elu-

sive fungous prey on the forest

floor. In this, as in other respects,

he was ty-pical of his times. He went
after red meat. His atavism only

went back so far, and no further,

into the dawn of human food gath-

ering. Perhaps, he was only being

cautious, for the crash of a stag

against brush is loud enough to

warn a man, but mushrooms
silently kill the unwary.

Amanita phalloides. common,
white, and insidious does not pro-

duce symptoms for several hours af-

ter it has been consumed and fatally

absorbed. Violent pains in the

belly, wild bouts of vomiting, thirst,

coma, and death ensue.

On the other hand, amanitas and

other toxic fungi are easy to avoid.

Any good, modern, illustrated

mushroom guide {see page 94) will

lead the beginner away from them
and straight toward foolproof and

toothsome prizes such as the puff-

balls (white, spherical, smooth
fleshed, and sometimes as big as

basketballs) or the bright yellow

chicken mushroom, a tree-borne

fungus rendered unmistakable by

its unique sulfur tinge. For the

more experienced mushroom-
hunter, dozens of other species—bo-

letes and chanterelles—also lurk in

the woods a few days after a rain,

distended with gastronomic promise.

For the reflective ethnomycolo-

gist, the edible mushrooms are

more than an exotic foodstuff They
are a link to the earliest stage of hu-

man life, when people foraged for

their food and ate it raw. Mush-
rooms are the epitome of this pre-

culinary, precultural phase.

As a result, mushrooms barely

figure in the myths of primitive peo-

ples. Even for them, mushrooms are

primeval, a food abandoned after

the discovery of culinary fire and

stone weapons. The Tucuna of the

Amazon, for example, refer to

mushrooms in a story about a de-

mented hunter of birds who dies in

his hammock in delirium. His body,

then, is covered with mold and mush-
rooms, emblems of the wet forest, of

rotting food that must be eaten by

people who neither hunt nor sow.

Among the English-speaking

peoples, mushrooms also take a

beating. Spenser wrote: "The
grieslie Todestoole growne there

mought I se/And loathed Paddocks
[toads] lording on the same." And

Raymond Sokolov is a food colum-

nist and editor of Great Recipes

from The New York Times.

Hugh Walpole: "Queen Elizabeth,

when shriveled like a morel, lis-

tened with complacency to enco-

miums on her beauty." Finally, in

this century, the most baleful of all

mushroom metaphors sprang up
twenty-nine years ago: "At first it

was a giant column that soon took

the shape of a supramundane mush-
room" (William L. Laurence de-

scribing the Alamogordo bomb test

in the New York Times. September

26, 1945).

Supernatural mushrooms date

much further back. The connection

between mushrooms and magic is

easy to understand, for mushrooms
do not grow from seeds or any other

easily visible source, and they

spring up overnight. Shakespeare in

The Tempest echoed the folk view

that fairies were behind these mys-

terious growths: "You whose pas-

time/Is to make midnight mush-
rooms that rejoice to hear the

solemn curfew." Alice ate a magic

mushroom in Wonderland and
grew, well, like a mushroom, sud-

denly.

Magic mushrooms are not just

folklore, as serious ethnobotanical

research in recent years has shown.

R. G. Wasson confirmed earlier re-

ports that the "divine" mushroom
of Kamchatka and Mexico, a Psi-

locybe, induces psychedelic trances.

He observed hallucinatory Mexican
mushroom rituals that closely re-

sembled those described by Bernar-

dino de Sahagun four centuries be-

fore: "Some saw themselves dying

in a vision afld wept; others saw
themselves being eaten by a wild

beast. . .
."

In the early 1960s the same
mushrooms traveled north of the

border where they were used widely

enough in the youth culture to

prompt The Jefferson Airplane, a

San Francisco rock group, to record
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a song called "White Rabbit," in

which a drug-wise Grace Slick rein-

terprets the episode of Alice and

the mushroom, chanting, "Feed
your head."

Nevertheless, Americans are gen-

erally not very experimental with

mushrooms. We eat cultivated agar-

ics (field mushrooms), more than

100,000 tons a year by the latest of-

ficial estimate, but the far more in-

teresting wild types rarely appear in

markets and are not often hunted

down. The French do pursue morels

{morilles), boletes (cepes), and

chanterelles (giwlles) with consid-

erable passion. And, Cartesian in

everything, they have found a way
(duxelles) to reduce the common
mushroom to its essential taste by

chopping it fine and sauteing out

the water until only a platonic paste

remains. The Italians—flamboyant,

operatic—serve flat mushroom caps

as big as a plate. The Chinese, ob-

sessed with food textures, roll

floppy, tender "tree ears" on their

sensitive tongues.

The world's leading mycophiles,

however, are the Slavs. For them,

gathering mushrooms is a basic part

of life. They have retained, for rea-

sons unplumbed by ethnography,

the ancient folk knowledge neces-

sary for identification (and survival)

in the forest. Vladimir Nabokov

writes of his mother in Speak,

Memory:
On overcast afternoons, all alone

in the drizzle, my mother, carry-

ing a basket (stained blue on the

inside by somebody's whortle-

berries), would set out on a long

collecting tour. Toward dinner-

time, she could be seen emerging

from the nebulous depths of a

park alley, her small figure

cloaked and hooded in greenish-

brown wool, on which countless

droplets of moisture made a kind

of mist all around her. As she

came nearer from under the

dripping trees and caught sight

of me, her face would show an

odd, cheerless expression, which

might have spelled poor luck,

but which I knew was the tense,

jealously contained beatitude of

the successful hunter. Just before

reaching me, with an abrupt,

drooping movement of the arm

and shoulder and a "Pouf!" of

magnified exhaustion, she would

let her basket sag, in order to

stress its weight, its fabulous fuU-
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Mushrooms a la Liicieii Teiidret

I pound niustiroonis

1 tablespoon butler

1 tablespoon flour

5 tablespoons beet or veal stock

1 cup heavy cream

salt

white pepper

1 egg yolk

1. Under a gentle spray of cold wa-

ter, wash (but do not rub or

scrub) the mushrooms. In the

case of morels, cut away and dis-

card the bottom end of the stem.

and slice lengthwise down the

center before washing to make
sure you get rid of sand and grit.

Discard any infested with in-

sects. With other mushrooms,

slice lengthwise into Vs-inch

slices after washing. One pound
of sliced mushrooms will yield

approximately 5 cups.

2. Melt butter in your largest,

heaviest skillet so that it coats

the bottom of the pan. Add
mushrooms and saute over high

heat. The mushrooms will

quickly give up a considerable

quantity of water. Continue to

saute until this has all boiled

away.

3. Sprinkle the flour over the

mushroom slices and stir to dis-

tribute the flour. Lower heat and

continue stirring fairly fre-

quently to prevent sticking and

burning while the flour browns,

about 10 minutes.

4. Pour in 1 tablespoon of the

stock. Then gradually stir in the

cream. Simmer for 20 minutes.

This will reduce and thicken the

cream to a rich sauce. Near the

end of this period, season to taste

with salt and white pepper.

5. Meanwhile, whisk the egg yolk

together with the remaining
stock. When the cream has fin-

ished reducing, remove the skil-

let from the heat and stir in the

egg yolk-stock mixture. This

will finish the sauce, giving it a

richer, darker color, and the ac-

tion of the hot cream on the egg

yolk will thicken it further.

Yield: Four servings

Note: True morels are easy to iden-

tify in the field. The only possible

confusion with a toxic species might

arise in the case of the false morel.

The true morel has a pitted head;

the false one is convoluted like a

brain.
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Sky Reporter-

The Quasar* Controversy
No entirely satisfactory explanation has been found

for the existence of these puzzling objects

A major storm has been raging

in the scientific literature over the

esoteric subject of techniques for

measuring the distances to quasars.

The tempest blew up when qua-

sars—fuzzy, starlike objects of high

luminosity—were discovered in

1963 and has continued unabated

ever since. Feelings run strongly

on the matter because, depending

on its resolution, the outcome
could shake the foundations of as-

tronomy.

What is a quasar? No one knows.

Of all the revolutionary discoveries

made in astronomy during the last

ten years, none is harder to accept

than the existence of this peculiar

beast. Quasars are both incredibly

bright and incredibly tiny; they are

far more luminous than the largest

galaxies, which contain many bil-

lions of stars, yet they are much
smaller than a normal galaxy. The

brightest quasar, 3C 273, radiates a

thousand times more energy to

space than our entire galaxy of 200
billion stars, but it occupies less

than one trillionth of our galaxy's

volume. The combination of colos-

sal energy output and tiny size

makes it nearly impossible to fit

quasars into the body of scientific

knowledge. This circumstance

alone would make quasars front-

page news in astronomy. But they

have additional interest since, being

so bright, they can be seen at a

greater distance than any other ob-

jects in the sky.

Astronomers wrestling with the

quasar problem have developed a

number of theories. None of them
works very well. The most conven-

tional theory proposes that a qua-

sar, like a galaxy, is a collection of

billions of stars, but one in which

the stars are compressed into a very

small volume. Some support for this

view comes from a recent finding

that one quasar—BL Lacertae— is

surrounded by a halo of many ordi-

nary stars that are less compressed.

Buzzing around in the small volume

of the central quasar, like bees in a

hive, stars often collide. Now and

then a collision leads to a supernova

explosion—the cataclysmic event

that marks the demise of a massive

star. At its peak, each supernova

explosion radiates an amount of en-

ergy equal to the output of an entire

galaxy. One or two supernovas per

hour could account for the pro-

digious energy output from the typi-

cal quasar. The theory does not try

to explain why such an enormous
multitude of stars would be packed

into a tiny volume, in defiance of

the normal laws that govern the

birth of stars in galaxies and regu-

late their spacing.

Following the discovery in 1968
of pulsars—collapsed stars—another

idea likened the quasar to a mam-
moth pulsar with the mass of a hun-

dred million suns and a density

such that one spoonful weighs a bil-

lion tons. This giant-sized pulsar

would also generate enough energy

to account for the energy radiated

by quasars. A related idea repre-

sents a quasar as a collection of mil-

lions of ordinary-sized pulsars, each

like the famous one in the Crab

Nebula.

The most bizarre theory suggests

that the huge energy output of a

quasar comes from the annihilation

of matter and antimatter. Ordinary

matter makes up most of the mate-

rial in our universe. Antimatter-

composed of the counterparts of or-

dinary matter—is a rare and exotic

substance. When antimatter and

matter meet, the two immediately

annihilate each other and disappear

in a burst of pure energy. The en-

ergy so released is hundreds of

times greater, pound for pound,

than the energy yielded by nuclear

reactions in atomic bombs and eas-

ily adequate to account for the pro-

digious energy output from quasars.

The question is: where would large

amounts of antimatter come from?

This theory proposes that an anti-

matter universe exists side by side

with ours, perhaps in another di-

mension, and that what we see as

quasars are simply holes in the

"fabric" of our universe, through

which antimatter is pouring from

that other universe. This notion il-

lustrates the extremes to which

physicists and astronomers have
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been driven in their attempts to ex-

plain quasars.

Another solution to the quasar

dilemma would be to change the

present structure of science. Sup-

pose, for example, that quasars de-

rive their energy from a mysterious

force not yet discovered on earth.

Stars and galaxies obtain their en-

ergy from the nuclear force, which

is the strongest force known to

man; but an even more powerful su-

perforce mav exist unknown to us.

Perhaps the quasar is the first clue

to the presence of this superforce.

This revolutionary suggestion

would only be considered as a last

resort.

Some astronomers have sug-

gested an easier way out, and their

proposal is the crux of the con-

troversy. Thev propose to solve the

mystery of quasar energies by at-

tacking the validitv of the methods

used for measuring the distances to

quasars. They point out that the en-

ergy output from a quasar cannot

be measured directly, but must be

calculated from the apparent bright-

ness of the quasar, as viewed from

the earth, combined with a mea-

surement of the quasar's distance

from earth. An object may appear

very faint in the sky, but if it is far

away and its faint appearance is

corrected for its great distance, it

can turn out to be dazzlingly

brilliant. This is the case for qua-

sars: they are relatively faint ob-

jects, but a measurement of their

distances from the earth reveals

them to be very far away. Con-

sequently, if these measurements
are correct, their true luminosity

turns out to be indeed enormous.

If the distance measurements are

wrong and quasars are actually

rather close to us, they would not

be so brilliant after all, the problem

of quasar energies would disappear,

and many astronomers would
breathe a sigh of relief.

It is a good idea to question the

validity of the quasar distance mea-

surements because they rest on very

shaky ground. The distance to the

sun or moon is relatively easy to

measure; even the distances to

other stars in our galaxy can be

measured fairly accurately, al-

though the closest of these stars is

41/3 light-years away, and each light-

year is about six trillion miles. The
closest known quasar is roughly two

billion light-years away. Most qua-

sars seem to be even more distant,

some of them lying on the boundary

of the observable universe. How
can such vast distances be mea-

sured?

The answer depends on a discov-

ery, made about sixty years ago,

that all light from distant galaxies is

shifted to the red end of the spec-

trum, that is, to the longer
wavelengths. This red shift is

known to occur when the source of

the light—in this case a galaxy-
moves away from the observer. In

cases where the distance to a galaxy

can be measured, the amount of the

red shift always turns out to be pro-

portional to the distance of the gal-

axy from earth. This fact suggests

that the red shift can be used as a

distance indicator in the case of gal-

axies so remote that their distances

cannot be measured by any other

means. Red shifts are also used to

measure the distances to quasars,

since these objects cire all very re-

mote.

Several astronomers, however,

have found evidence indicating that

the red shift of a quasar is not a

valid yardstick for its distance.

Three years ago, Halton Arp of the

Hale Observatories in Pasadena,

California, obtained a photograph

with a 200-inch telescope that

shows a quasar apparently lying

very close to an ordinary galaxy.

The closeness of the two objects

could be merely the fortuitous re-

sult of their lying along the same

line of sight, but the photograph

also shows a bridge of matter be-

tween the quasar and the galaxy.

The connecting material seems to

indicate that the objects are indeed

close to one another in space and

are, therefore, at about the same
distance from us. But the quasar

red shift turned out to be twenty

times larger than the red shift of the

galaxy. The implication is that the

red shift of the quasar does not give

its true distance, and that this qua-

sar is much closer and, therefore,

much less luminous than had been

thought.

When the quasar and its "at-

tached" galaxy were photographed

again, however, the bridge between

them turned out to be explained by

a third, presumably unrelated ob-

ject, lying on the line between the

two original objects. Other in-

stances of two seemingly connected

objects with widely different red

shifts have also disappeared under

closer photographic scrutiny.
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I'he argument about quasar dis-

laiices has now flared up again over

a tricky question of probabilities.

The anti-red-shift faction has

.searched the records and come up
with several cases in which a pair of

quasars, or a quasar and a galaxv,

are situated very close together and

yet have entirely different red

shifts. These proponents argue that

the probability of this happening by

accident is too low to account for

the number of cases they have

found. Thus, although no direct evi-

dence has turned up for the exis-

tence of a bridge between the two

objects, this faction concludes that

they probably are at about the same
distance, and that the case for the

use of quasar red shifts as a distance

indicator is, accordingly, weakened.

On the other hand, the pro-red-shift

faction has searched the records

and found opposing examples. In

one case, the quasar seems to be lo-

cated in the midst of a cluster of six

galaxies, and the quasar and the

separate galaxies all have the same

red shift.

Each side in this controversy ac-

cuses the other of manipulating the

probabilities to prove its point. In

my view, the most convincing evi-

dence comes from another direction

and is of such a nature as to support

the validity of quasar red shifts as a

distance indicator. The line of argu-

ment in this case is straightforward.

Suppose a graph is plotted of the

apparent brightness of quasars vs.

their distance as measured in terms

of red shift. If all quasars have

roughly the same intrinsic lumi-

nosity, then their apparent bright-

ness should decrease more or less

uniformly with increasing distance,

and the graph of apparent bright-

ness vs. distance should show a

clear downward trend. If quasar red

shifts are a true indicator of their

distance, a graph of quasar bright-

ness vs. red shift should show the

•v
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same dowiiwanl trciul. A i;ia[)li of

this kind, adapted Irom a recent pa-

per by astrophysicist Lodewyk
Wohjer. of Columbia Universitx,

and GiancarKi Setii, of the Labora-

tory of Radioastronomv of the I ni-

versitv of Bologna, displays an evi-

dent downward trend in apparent

brightness vs. red shift. The scatter

in the points could result partlv

from errors in the measurements

and partly from a scatter in the in-

trinsic luminosities of quasars.

An analogous argument suggests

that a graph of the apparent sizes of

the "radio images" of quasars

should show a similar downward
trend in apparent size vs. red shift,

if quasar red shifts are true in-

dicators of their distances. The sec-

ond graph, adapted from George K.

•^ j-lO Ql"-!
D Radio Galaxies

oj Quasars

< Red Shift

Milev's results, shows apparent size

vs. red shift both for quasars and

for "ordinary" radio galaxies. This

graph is significant for two reasons.

First, the quasar points again show

a downward trend; second, the qua-

S2ir trend seems to be a natural ex-

tension of the trend exhibited by ra-

dio galaxies for which the

relationship between red shift and

distance is widely accepted.

The battle is not over, although

the current consensus favors the pro-

red-shift faction. If this faction wins

the day, the combination of enor-

mous quasar energies and tiny size

will remain to be explained, possi-

bly bv making wrenching adjust-

ments in the structure of science. If

the anti-red-shift faction succeeds in

breaking down the existing con-

fidence in red shifts as distance in-

dicators, the consequences for as-

tronomy will be equally traumatic.

Robert Jastroiv. an astrophysicist,

is the founder and director of the

Goddard Institute for Space Stud-

ies in New York City.
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Celestial Events
by Thomas D. Nicholson

Sun and Moon In the period mid-May to mid-June, the

sun's motion nortliwaid in the sky slows appreciably as it approaches
the summer solstice. Daylight increases from 14 hours 23 minutes on
May 15 to 15 hours 00 minutes on June 15, just one minute short of its

greatest annual duration at 40° north latitude. The earliest sunrise of
the year occurs on June 15.

June is also the beginning of the eclipse year in 1974, with a partial

lunar eclipse early in the month and a total solar eclipse later. Neither
one is of interest in North America. Our turn comes in December, when
a partial solar eclipse will blanket just about all of our continent.

Moonlight will not be an important element of the night until the last

week of May. From then through the first twelve days of June there will

be some moonlight before midnight. Phases are: new moon on May 21;
first-quarter on May 28; full moon on June 4; last-quarter on June 12.

Stars and Planets Summer stars are beginning to dominate
the eastern and southern skies now, as early as 9:00 or 10:00 p.m. The
bright spring stars in Leo, Bootes, and Virgo are in the western half of

the sky by that time. Scorpius and Sagittarius, both well-known summer
constellations, are best seen from our latitudes in the early evenings of

late May and June, because they are so far south in our sky that they are

setting by 10:00 or 11:00 p.m. in late summer.
Venus and Jupiter are morning stars; Mercury, Mars, and Saturn are

evening stars. In the dawn sky, Jupiter, low in the southeast before sun-

rise, is brightening, rising earlier, and becoming more prominent.
Venus, brighter, but lower and rising later, is becoming more difficult to

see. Mars and Saturn are low in the west at sundown. Saturn, in Gem-
ini, is brighter, but lower, and sets earlier. It probably can't be seen af-

ter the first week of June. Mars is higher and to the left of Saturn; it sets

about two hours past sunset. Mercurv mav be seen best during the last

few days of May and the first week of June, low in the west about a half

hour to an hour after sunset, near Saturn.

May 16: Jupiter is near the crescent moon in the sky this morning.

Look for Venus to the left and lower than the moon.
May 18: The moon has moved past Venus by this morning.

May 23: The early crescent moon is between Mercury (below the

moon) and Saturn (above the moon) during twilight this evening.

May 24: The moon is at perigee, nearest earth. It is also between
Mars (above) and Saturn (below).

May 29: Mars has been moving to the left toward Pollux, brighter of

the twin stars in Gemini. Tonight it is nearest to the star and separates

to the east (left).

June 1: Mercury and Saturn are in conjunction this evening, low in

the west after sundown. Saturn is the lower and brighter planet.

June 4: Mercury is at greatest elongation to the left of the sun in the

evening skv. This is a favorable elongation; the planet mav be found

near Saturn, low in the west after sunset. A partial eclipse of the moon
occurs today, but it is not visible in North America.

June 9: The moon is at apogee, farthest from the earth.

June 12-13: The early crescent moon is near Jupiter on both morn-
ings.

* Hold the Star Map so the compass direction you face is at the bottom, then match

the stars in the lower half of the map with those in the sky near the horizon. The map is

for 10:25 P.M. on May 15; 9:20 p.m. on May 31; and 8:20 p.m. on June 15; but it can

also be used for about an hour before and after these times.

^
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Hooks in Review' hy Brian Sutton-Smith

What Did You Say?
Word Play, bv Peter Farb. Alfred
A. Knopf, $8.95; 350 pp.

AltJiough Peter Farb's book is

entitled Word PIqy, it is

mainly a work of popular scholar-

ship full of interesting examples of

the wav in which the people of the

world speak to each other. The use

of the word play in the title seems
to be more a piece of propaganda
than an accurate statement about

the book. It is a book about words
but only in small part about play.

It is a remarkable fact of the past

thirty years that there has been an

increasing interest in the use of

play terms. Psychiatrists have writ-

ten about the "games people play"

when they are actually talking

about some of the patterns of inter-

action between intimates. They
have not been talking about games
as these are usually defined either

by the pubhc or by anthropologists.

In the early stages of understanding

any new field it is natural enough to

use metaphors from another field.

So the use of the term "game" may
have been a good first step, al-

though it becomes an over-
simplification if one stops there.

Politicians, also, have been known
to talk about their "game plans"
when they were actually referring

to some rather inflexible military

policy. Here they were apparently

attempting to connote a flexibility

to their schemes, which did not in

fact exist.

I think that all this means is that

we are changing our ideology of

play. We are beginning to think

about it in new ways. Rather than
something to be avoided, it is some-
thing to be encouraged. My own
theory on this is that current re-

search, which shows that those who
play are more creative and those

who go into programs where the

imagination is developed become
more innovative, is encouraging us

to believe in play. Also it does hap-

pen to be one activity in which chil-

dren and adults are motivated in

what they do. And in a polluted,

problematic world, we are begin-

ning to put more trust in human ac-

tivities that we care about so in-

tensely.

So then, Mr. Farb gains favor for

his book by calling it Word Play.

Let's see how he uses the word
"play." First he talks about "the

abihty of humans to play upon one
another with their speech"; then he
says, "speakers play with the rules

of their speech community," and
what makes speech play is that, like

a game, it is quite earnest, there are

a minimum of two players, it

creates audiences, there is some-
thing at stake, each player has an

individual style, and the outcome is

unpredictable. All these factors are

certainly characteristics of games,
but one must really question
whether they do much for the un-

derstanding of speech, any more
than they do much for the under-

standing of human relationships in

psychiatry. The important point

about a game is that it is only un-

predictable in a very confined

sense. Winning and losing may be
at stake on that field at that time,

but the rest of the universe is not at

stake; and in speech it might be.

In speech, unpredictability can
be such a threat that we resort to

cliches, stereotypes, and talking

about the weather. Speech is often

in flight from unpredictability be-

cause the possibihties are too stark.

Games by contrast welcome their

limited unpredictability because it

is only an abstract or model of the

rest of life, and the players have se-

cured themselves by their rules

against life's more ultimate dangers.

Play and games are in very impor-
tant senses the very antithesis of the

other types of rule systems that gov-

ern speech and society. In play and
games the usual power contin-

gencies are reversed. The players

are in charge. But elsewhere we are

all under the hegemony of man and
culture. Think of a game as a mi-

cro-rite of reversal, and then speech

can be liberated from such a meta-

phor.

What we are getting in this book
is the syllogism about tigers having

whiskers and men having whiskers

and men therefore being tigers.

Even if games have rules and
speech has rules, for example, we
might add, playfully, speech need
not have whiskers. Games mirror

society in order to reverse it, or re-

verse it to mirror it. But either way
they don't play it straight, and most
of the time speech tries to.

Still, there is a part of speech le-

gitimately called speech play, and
there is a chapter in this book
called "Playing with Language,"
which is about the way in which
people distort their language, are

frivolous, and use disguises, riddles,

and puns. This is the one chapter

out of sixteen that truly supports

the title of the book. But here again

we find Mr. Farb smudging the

boundaries between play and non-

play. "While linguistic play may
stretch the rules, it does not com-
pletely break them; even the non-

sense of Lewis Carroll's 'Jabber-

wocky' is not complete nonsense."

But what is complete nonsense? The
point is that "Jabberwocky" is sys-

tematic nonsense. It has a system of

rules that are not the conventional

rules, and they cannot be the con-

ventional rules even though they

mirror them in their own way.

Perhaps it is easier to illustrate

with the riddle. There are studies



JEWELRY
LIFE SIZE

BC-8 Byzantine Cross

EY-1 Sacred Eye Ring
(Ancisnl Egyptian Doctor's Amulet)

Ancient Jewelry Replicas
^^^^^.^^ ^^^

In H Karat Gold 6 Stcrlino Silver Silver Gold

COLLECTOR'S CATALOG . . picturing relics Irom an-

cient worlds—BC to AD Plus special Jewelry Catalog

stiowing ancient replicas in precious metals Botti cata-

logs—501 . - . Free Wilti Order!

VISIT GALLERY-APPT. ONLY-CALL CI 6 0793

aladdin house, Ltd.
Dept. NJ574 • 648 Ninth Ave. • N.Y. 10036

Give
me
shelter
All-purpose MPC field-

tested hooded parka of?

windproof - waterproof

coated nylon. Coated
nylon lining in hood and

yoke right down to its
|

drawstring waist for

double protection. Com-
fortable raglan sleeves.

Two-way heavy duty ny-

lon zipper. The draw-
string adjusts face I

opening of attached
|

hood, and hidden waist 1

drawstring adjusts at

inside back of parka.

Elastic cuffs with adjustment snaps, plus

two zippered slash pockets. Wear it over a

sweater or Goose Down Vest or by itself in

warmer weather. Colors: Sand, Red, Blue,

Orange, and Green. Sizes: Men's; S,M,L,XL

(Men's S and M will fit Women's Medium and

Large). Weight: 12 oz. 0033 NATURALIST
Parka $28.50 postpaid.

Please send my NATURALIST Parka.

My check or money order for $

Is enclosed. (Add sales tax where applicable)

Size Color

Address,

City

State _Zip_

Satisfaction Guaranteed or Money Back

•utbdck
1700 York Avenue, New York, N.Y. 10028

showing that children tend to ask

riddles in those cultures in which

they are interrogated a good deal by

adults. If you are a child, an adult

interrogation is both a meaningful

event and one that is often impos-

sible to understand. In the riddle,

the children expose each other to

the same process, but they make the

ridiculousness of the occasion more

explicit, rather than random and

uncontrolled as in normal events.

They ask each other, "Why did the

dog get out of the sun?" And they

answer, "Because he didn't want to

be a hot dog." Now this is ridicu-

lous, but at the same time it con-

tains a linguistic law that childi-en

are beginning to understand at

about the age of seven, which is

that homonyms are not necessarily

synonyms. So that a dog that is hot

from the sun is not necessarily the

same dog or the same hot that gets

into a bun. What the riddle does is

set up an expectancy that certain

words presented in the question will

mean the same when presented in

the answer, which is a normal

speech convention. But then game-

like, they reverse the meaning ol

the provided words, giving them an-

other meaning, which although it

was not expected, is also part of the

language system. This sort of rever-

sal is thus both nonsense and quite

systematic. And so is a game, which

puts the players in charge of life

(rather than life in charge of the

players), and it treats winning and

losing as if they are terminable in a

fairly clear-cut way in half an hour

or so, which they usually are not.

So linguistic play does not stretch

the rules. It introduces a new sort

of rules, and as long as we use play

and games metaphorically we will

impede the sort of research that

tries to ask what sorts of rules are

speech rules and what sorts of rules

are game rules.

Still, there are at least two other

levels in which most of this book is

truly playful. The first has to do

more with the style of writing than

with the definitions provided within

it. The book is, as they say, a de-

light and much fun. It's a quick

course in the great variety and di-

versity of human speech with innu-

merable diverting examples. Mr.

Farb has performed like an enter-

tainer. He has not let the subject

get bogged down. All that most of

us remember about linguistics are

those dreadful years between eight
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Box 2411, San Francisco, CA 94126

(415) 282-8333.
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ami eio;hlt"on trving to vvxnk oiil the

meaning oi subject, predicate, noun

clauses, and parsing. To have those

drear) memories erased and have

tliat subject matter suddenly be-

t'ome enjoyable is a considerable

acliie\emcnt on the part of the au-

thor. Perhaps Mr. Farb has mis-

taken his oyvn style for the sub-

stance and should have called his

book Being Playful about Words.

Secondly, another contribution

to the feeling of playfulness is the

great diversity of people and their

varied speech customs discussed in

the book. For playfulness is not

only a reversal of power, it induces

a diversity of responses. Succinctly,

play might be defined as the envis-

agement of possibilities. This means
that when we are suddenly in-

troduced to a scholarly domain, not

systematically, but in terms of a fla-

voring of very different examples,

we get the feeling that this is indeed

like play. It is abundant with diver-

sity.

I have devoted most of this re-

view" to discussing what is and what

is not playful about this book. I

might finish by arguing that its very

playfulness is not only misleading

about play, it is misleading about

linguistics. It tends to treat lightly

something that is quite fundamental

to this book, which is that our lives

are largely controlled by our habits

of language. This linguistic behav-

iorism is so much an antithesis to

the tone of the book that, in its

turn, it creates even further para-

doxes.

I could argue for example, that

our lives and our futures are as

much under the sway of the pos-

sible worlds we can envisage in our

play and in our arts, as by our lan-

guage. Children become thinking

beings long before they become lin-

guistic ones. Grown persons con-

stantly have intuitions about the

way things are or the way things

might be before they code them in

linguistic, mathematical, or artistic

terms. We are not entirely the crea-

tures of our language as this book
seems to suggest. Play delivers us

from words. That is what happens

much of the time when people don't

talk.

Brian Sutton-Smith is professor ofpsy-

chology and education at Teachers

College, Columbia University, and pro-

gram coordinator of developmental

psychology.

Archaeolo<?y
A N/IAr;A7IMF nPVDTFn TD MAN'.c; PART ^^^.^

You don't have to be an expert to

enjoy ARCHAEOLOGY, the maga-
zine written for the archaeologically-

minded amateur. Reports of excava-

tions and finds, interpretive articles

and authoritative book reviews fill

each lavishly illustrated issue. This

unique quarterly is an official publi-

cation of the Archaeological Institute

of America.

ARCHAEOLOGY-Dept.
260 West Broadway
New Yorl<, NY 10013

$8.50-
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Vanishing Herds, by Harshad C.

Patel. Stein and Day, $15.00; un-

paged, illus.

Although Mr. Patel is a talented

photographer, this publica-

tion is, unfortunately, just another

one of those tabletop picture books

of African wildlife designed for gift

giving. All the photos are black and

white, and there are only twenty-

four pages of text. It is a large,

thick book—unnecessarily thick be-

cause of wasted space: whole pages

are blank except for a small picture

caption referring to the opposite

page; many long, narrow, two-page

photos cover only one-third to one-

quarter of the spread. Two or three

such photos could have been put on

a spread, together with captions.

Some sixteen of the photos im-

pressed me as outstandingly beau-

tiful, especially the shots of two ret-

iculated giraffes reclining, of two

Masai giraffes in incredibly graceful

poses, and a backlighted picture of

another reticulated giraffe striding

off toward a hazy hill. Giraffes, of

course, are highly photogenic, but

this does not detract from Patel's

artistry. There is a magnificent shot

of Ahmed, the giant tusker of Mar-

sabit in Kenya, emerging from a

thicket; a shot of crowned cranes

landing in procession, like

strobelight studies of a single bird's

flight pattern; one of a matched pair

of seated cheetahs, as well as a for-

mally composed group of three;

three lionesses drinking early (or

late) in the day; two impala bucks

fighting; and three klipspringers on

a rock. There are plenty of other

good or interesting pictures. But

there are too many poorly com-

posed, exposed, or reproduced
photos, which it seems the editors

hoped to pass off as artistic by mak-
ing them as large as possible (hav-

ing perhaps studied old copies of

Life magazine).

What really condemns this book
to mediocrity is not the photographs

but the captions and the text, which

misinform and mislead in more
than a dozen glaring instances. The
African elephant is referred to as

.^
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"the earth's largest surviving mam-
mal" (true, assuming that whales

are fish). "There is reason to be-

lieve that they [elephants] have in-

creased in number over the past

fifty years, and are still doing so"

(only in national parks, as refugees

from surrounding unprotected

areas). "The powerful legs make it

[the cheetah] the swiftest of all land

mammals." (If power were the cri-

terion, surely leopards and lions

would be faster than the cheetah.)

It is further stated that cheetahs be-

gin "gorging their prey as soon as

the grasp at the throat extinguishes

life." In fact, cheetahs often delay

for up to half an hour before start-

ing to feed on their prey.

For me, the climactic nonsense

was to find, after reading a caption

asserting that cheetah will only kill

impala or Thomson's gazelle, a se-

ries of three photos on the next

pages showing a cheetah grappling

a big Grant's gazelle. Incredibly

enough, there is not one word of ex-

planation about the most unusual

sequence in the book!

I could go on (for example, a

caption says that two adolescent



lions walking casually before a

group of zebra and wildebeest,

which are staring at them from a

safe distance, are moving into posi-

tion just before the kill), but

enough said. When compared with

a book on the same subject I re-

viewed earlier in this section—Nor-
man Myers's The Long African
Day, which not only has beautiful

photographs but a wealth of factual

information—there would seem to

be little reason to buy Vanishing
Herds, unless you feel it is worth it

for the sake of owning Patel's best

photographs. And his best ones are

very good indeed.

Richard D. Estes

Academy of Natural Sciences

of Philadelphia

Humboldt and the Cosmos, by

Douglas Botting. Harper and
Row, $15.00; 295 pp., illus.

In a world that daily grows
more specialized and where

the most significant accom-

plishments of science are the

ARCHAEOLOGY
TOUR TOMEXICO
JANUARY 19 TO FEBRUARY 9, 1975 conducted by THE AMERICAN MUSEUM

OF NATURAL HISTORY
A trip to see ttie most recent excavations of famous
archaeological ruins In Mexico. The past splendor of

ancient pyramids and great temples at Tula, Santa
Cecilia, Cholula, Tenayuca, TIalteloIco and Teotlhua-

can. The hilltop city of Xochlcaico, and Teopanzoico
near Cuernavaca, and MItIa, Monte Alban and Yagul
In the Oaxaca area. Collections In the Anthropology
Museum In Mexico City and the treasure from Tomb
7 In the Oaxaca Museum will be studied. Field lecturer

is C. Bruce Hunter from the Museum.

Note: The Museum will also conduct a tour to South
America in 1975 and an Archaeology Tour to Maya
Mesoamerica in 1976. Names will now be accepted for

waiting lists for these tours.

Clip and mail coupon below:
,

To: Department of Education, The Ame
79th Street i

Please send information for trip checl<ed below to:

Mrs.
Miss
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Monterey Paric. Calif. 91754
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THE ORIENTAL ART OF BONSAI

BQNSAI
IMPORTED FROM JAPAN AND CHINA

FOR HOME. OFHCE OR AS THE PERFECT GIFT IDEA

A UVIKG MINIATURE TREE. RE-

FIECTING THE PASSING YEARS

IN ITS GNARLED TRUNK AND

TWISTED BRANCHES. EACH

NEW SEASON BRINGS WITH IT

FLOWERS. BERRIES AND
CHANGING COLOR. IF YOU CAN

WAIT JUST ONE WSK. WE
WILL DEUVER A TREE THAT HAS

WAITED ALMOST TWENTY
YEARS.

HEIROB BONSAI NURSERY. INC.

WiHowemoc Road, Livingston Manor, New York 12758

PHONE ORDERS ACCEPTED (914) 439-5706 nh

Quantity Soo/cs on Bonsai

12" Japanese Flowi

Quince

3 12" Japanese Juniper

1 Tree $34.50

2 Trees 66.00

3 Trees 97.00

4 Trees....l25.00

5 Tiees....l50.00

Catalogue

Q Bonsai. Saikei and Bonkei.

$9.00

B
Introductory Bonsai $7.00

Bonsai lor Beginners $6.00

5 Pee Bonsai Tool Kit,

$19.95

6 Pee Deluxe Bonsai Tool

Set in Zippered

Pouch, $35.00

Prices include delivery

anywhere in North
America

Enclosed is my ctieck or M.O. tor $
including sates tax wtiere applicable.

Bill my credit card account

for ttie full amount plus tax $

DDD DDD nan n nnn
Eip. Date MC Interbank #

pioducis of wc'll-(M|uippi'cl labora-

tories and highly skilled reseanli-

ers, il is refreshing to acknowl-

edge an earlier period when the

understanding of the physical

world could be expanded by the

scientific odyssey of one per-

ceptive observer of nature. One of

the greatest scientific wanderers of

the late eighteenth and early nine-

teenth centuries was Alexander

von Humboldt. Stimulated by his

travels, he attempted to develop a

systematic understanding of the

diverse natural phenomena of this

world.

Humboldt was a distinctive fig-

ure in an age of unique person-

alities. His name adorns the maps
of the world, but perhaps he

should be best remembered for

the inspiration his career and his

writings gave to an assorted pan-

theon of nineteenth-century scien-

tists—Audubon, Darwin, Louis

Agassiz, Gay-Lussac, and William

James. Humboldt's interest in as-

tronomy, physical geography, geol-

ogy, geophysics, biology, botany,

ecology, chemistry, physics, min-

ing, electricity, and oceanography

testifies to his insatiable curiosity

about nature. His devotion to in-

ternational scientific collaboration

encouraged and popularized the

idea of joint scientific ventures

among nations, and indeed, the

international polar projects and

the International Geophysical Year

are lineal descendants of Hum-
boldt's ideas.

The son of a Prussian courtier

who had married a wealthy
widow, Humboldt's early years

were spent at the family estate

near Berlin. Paradoxically, Hum-
boldt, who later demonstrated a

genuine talent for quickly assimi-

lating complex scientific observa-

tions, was deemed a slow learner

by his mother. After eight months
of study at Freiberg in 1792,
Humboldt obtained a post as a

Prussian mine inspector. He ac-

cepted his first official position

with enthusiasm, and in addition

to preparing mine surveys and ge-

ological reports, he investigated

the dangers confronting miners

and developed breathing respira-

tors and safety lamps for their

use.

By 1797 the 28-year-old Hum-
boldt had assured himself a

brilliant future. By this date he

had already distinguished himself

CROWDER NATURE TOURS
. . . rcsuiniiij^ alter a lapse. The orij^i-

nal oversfias Nature Tours; started in

1961 several years before the first

others joined the field. Still have an

amazing world coverage. Do you have

our famous "Tour Book"?

Emphasis principally birds, under ex-

pert leadership, but non-birders also

find our oftbeat routes of extraordi-

nary interest. A non-profit operation.

PROGRAM FOR 1974
(No. Am. trips 2 wks.; all others 3 weeks)

'Sub-Tropical America: May
-Europe: June-July (5 tours)

Africa: East Africa June 29; Mada-
gascar July 20
'South Pacific: July-October (7 tours)

Himalayas: Sept. 7 (Nepal-Bhutan-
Brahamaputra Valley)

South America: September (Co-
lombia; Venezuela-Guianas)

'Sub-Tropical America series now firming up;

Arizona May 25.

-Europe: Scottisti Islands June 6; Mediterranean
June 6; Norway June 29; Middle East June
29; USSR (six weeks, all 15 Soviet Repub-
lics, plus Outer Mongolia and around ttie

world) July 20. -

'South Pacific: Very tieavy coverage; if at all inter-

ested, do write.

1 975 Tours Sihfdule Now Available on Request

CROWDER NATURE TOURS
NOTE: Unannounced tours often run: what is your interesi?

Box 222-a

Harpers Ferry, W. Va. 25425

Tiare Editionsfor

^I(are Individuals

IF you have a taste for beautiful

books and sound investments,

you will appreciate membership
in The Limited Editions Club.

Only 2000 copies of each Club
edition are printed, never more,

and they are available only to

Club members. Leading artists of

international reputation are

commissioned to illustrate these

superb signed editions, each

bearing the member's exclusive

number.
No effort is spared in the de-

sign and craftsmanship of these

truly rare— and valuable— edi-

tions. And yet the cost is surpris-

ingly moderate.

At the present moment there

are a fev/ vacancies in the mem-
bership. For a Prospectus, you
may write the Membership Sec-

retary at Box 1

7

The Limited Editions Club
Avon, Connecticut 06001

[ There is, ofcoursi, no obligation ]
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I wantto give Natural History as a Gift
1

^ Enter my gift (a one-year Associate Membership in The American

Museum of^Natural History and 10 issues of Natural History magazine)

for the people listed below. Bill me later at $8 for each gift.

SEND GIFT TO: n NEW D RENEWAL MY NAME

ADDRESS"

S|6N GIFT CARD 1-HUM:

SEND GIFT TO: D NEW D RENEWAL

NAME

ADDRESS

SIGN GIFT CARD l-KUM:

STATE -zi^

-»- And That s Not All

With their membership

and subscription, my
friends will also receive

two bonus lX)oks (special

memt>ers editions); free

admission to the

Museum; use of the

Memlters Reception

Lounge and a discount

in the Museum Shop.

I Outside USA., please add $2.00 per year for postage.
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You're holding it in your hand right now.

Part of It, that is. For your gift of a one-year subscription to

Natural History includes Associate Membership in The American

Museum of Natural History (where admission is free to members]
...as well as two specially selected bonus books a year.

C' What's more, the price of this many-

'fl sided, whole-family gift is well under ten dol-

lars. It's all yours for only $8!

So next time you want to remember a

birthday .an anniversary a graduation or any
other special occasion, let Natural History

make your good wishes both lavish and
long-lasting.

NATURAL HISTORY
puOiished by

The American Museum of Natural History
New York. NY

*lf someone s already made off with the card, just write

NATURAL HISTORY P O. Box 5000. Des Moines. Iowa 50306
Give us your name and address: tell us where the gifts

should be sent (including zip codes, please]

and how you want your gift cards signed.

Send your check with the order ($8 for each gift)...

or if you prefer, just instruct us to bill you later.
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3 WEEKS FROM $1472
Guaranteed, Escorted, All-Expense Tours
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SIERRA LEONE

IVORY COAST

LIBERIA

Year-Round Oeparli

from New Vofk every

other Saturday

fsCANTRAVEL WEST AFRICa"
c/o WDI, MUNDY INC. (Suite 1005)
Empire Slate Bldg,, New York CItj 10001

PHONE 12121 86804 20-524 3795

Please send me copies of your free colorful broctiure

describing the "West Africa Ahvraaba (Welcome)" tours.
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Company

Street
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LI'
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CIMOLIOSAURUS
Reptilian bones replaced by beautiful
solid opal, over 100 carats, from
White Cliffs, Australia. Extremely rare,
never before offered for sale. Further
details from Barbara Smith, 1 Matters
Street, Bilinga, Queensland 4225, Aus-
tralia.

STRANGE PHENOMENA
1 SOURCEBOOK OF UNUSUtL NITUIIIL PHENOIENt

Over 350 accounts of ball lightning, the Andes glow, earthquake
lights, Indian Ocean wheels of light, the Barisal guns, and other

strange geophysical phenomena gleaned from Science, Nature,

Scientific American, and other publications. Thorough index.

277 pagei. liard coven, S6.95 poitpaid

Publirfied by

Hampton
Ihe simple life.

Clear air Mountains and woods Birds and wiliJllowers An 18.hole par

7! golf course with bent grass greens and seven fast-drying tennis

courts. Ttiree lakes for swimming, boating, fishing Skeet and trap

field. Stables Hiking Children's program Inn. country club, and cot-

tages on 2300-acre estate, 3600 feet abo»e sea leyel in the Blue

Ridge Mountains Comfortable mountain rustic accommodations

Good food. Congenial people

Forn I information, write or call:

Miss Agnes Crisp, Resenrations Mgr.

High Hampton Inn & Country Club
Cashiers, N.C. 28717. Ph. 1704)743-2411 Dept. NH

as a mining inspector, participated

in the i'ormulati(jn of the peace of

Basel, and pubhshed the results of

iour thousand experiments in

"animal electricity." Nevertheless,

his restless mind sought other

challenges. Influenced by the nat-

uralist and explorer Georg For-

ster, who had accompanied Cook
on his circumnavigation, Hum-
boldt passionately dedicated him-

self to a life of scientific adven-

ture. Humboldt wished to be, as

Forster had been, both a scientist

and an explorer. A meeting with

King Carlos IV of Spain enabled

him to obtain permission for him-

self and his companion, Aime
Bonpland, to explore Spain's pos-

sessions in the New World. Hum-
boldt's South American travels be-

came the cardinal event of his life.

Humboldt arrived in a land

that was still awaiting detailed sci-

entific investigation. With Bon-

pland, he began the arduous task

of observing, recording, and de-

scribing the flora, fauna, geology,

and geography of that continent.

In five years he traveled over six

thousand miles, collected over

sixty thousand plant specimens

(sixty-three hundred of which
were unknown to European scien-

tists), and filled notebook after

notebook with detailed measure-

ments and observations. Passing

through the Casiquiare Canal,

Humboldt provided proof of the

connection between the great

South American waterways, the

Orinoco and the Rio Negro.

The South American exploits

and discoveries were recorded in a

monumental thirty-volume study.

Voyage de Humboldt et Bon-
pland 1799-1804, which took

three decades for Humboldt to

complete and whose publication

depleted his financial resources.

His South American expedition

was his primary experience as a

scientific explorer, although in

1829 he made a six-month trip

across Eurasia to Siberia, a trip

that led to the discovery of the

first diamond in Russia.

His last years were dedicated to

the preparation of his mature re-

flections upon the physical nature

and interrelationships of the

world. Begun at the age of sev-

enty-six, Humboldt labored on
this work, the Cosmos, until his

death in 1859. The Cosmos is a

brilliant attempt to explain the na-

ture, methods, and discoveries of

science to an educated public.

While it is popular science, it is

not "science made easy." It is a

work carefully designed to encour-

age the reader's appreciation of

the beauty and complexity of the

sustained relationships between
the universe and its components.

Lavishly illustrated with selec-

tions from contemporary prints,

paintings, and engravings, and
skillfully composed, Botting's

Humboldt and the Cosmos
presents a sound delineation of

Humboldt's career and principal

accomplishments. Designed for the

general reader, this volume seeks

neither to provide a detailed as-

sessment of the methods by which

Humboldt reached his ideas nor to

evaluate the impact of his thought

in the context of scientific devel-

opment.

Phillip Drennon Thomas

Wichita State University

The World's Finest Minerals a\d
Crystals, by Peter Bancroft. The
Viking Press, $28.50; 176 pp.,
ill us.

A fleeting magic takes place ev-

ery time it snows. Hydrogen
and oxygen link up according to the

strictest laws of molecular attrac-

tion and order to become exquisite

hexagonal snow crystals. But as

countless children have learned, the

existence of each tiny flake of per-

fection is frustratingly transitory. A
similarly ordered, far more endur-

ing magic has been achieved
throughout the eons of geologic

time, and many children who once

yearned to hold on to the beauty of

the snow crystal have grown into

collectors of the vast array of other

natural crystals that do not vanish.

From the depths of the earth to

its outermost skin, a limited propor-

tion of the earth's chemical ele-

ments arrange and rearrange them-

selves into solid shapes of

seemingly endless variety that' are

actually describable in terms of

only six crystal forms. The variables

of formation, the wide variety of

changing conditions under which

crystallization takes place, assure

that optimum conditions for truly

perfect crystal development are

present in only very limited circum-

stances. Thus, flawless crystals are

90



Great Family Fun!

Brown's Original Huinniv-Bird Bar"® is the

perfect choice. Its duraliilitv has stood the test of

time. Watch huinmers sip thru clear plastic cup

family style four-at-a-time. (Actual photo) Glass

bottle with detachable perch to keep off other

birds. No rust, no drip. Beeproof. Guaranteed.

Instructions. S3.50 plus 50f ea. hndlng & post-

age. Add 18e tax in Calif. No COD's. Humming-

bird Heaven, 10726-N Samoa Aye., Tujunga, CA
91042. (Makers of the Oriole "Fun Bar") Made

in U.S.A.
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WRITE ITALIC

Learning the Italic hand is more exciting with

the PLATIGNUM ITALIC SET containing a fountain

pen, five Italic nibs and our free introductory

manual. It allows you to discover which nib

widths best suit your developing hand and offers

the convenience of having full nib range avail-

able for special purpose worl*. Only $4.50 at

artist material, pen and craft shops as well as

college bookstores or send check or money order

to PENTALIC CORPORATION, 132 W. 22nd STREET,

NEW YORK, N.Y, 10011. Add 50 cents to cover

handling. State whether right or left handed...
Nothing is more satisfying than learning to pro-

duce the beautiful thicks and thins that charac-

terize the Italic hand and it's easy to do as the

pen, held at the proper angle, does most of the

work for you. So be a complete penman, own the

PLATIGNUM ITALIC SET.

BUSHNELL 7x35 CUSTOM
Mfg. List $139.50 Postpaid $84.50

This is an example of the deep discount prices on
high quality optics that is found in our FREE catalog.

This catalog lists and illustrates an outstanding se-

lection of camera lens, telephoto lens, telescopes,
binoculars etc., plus valuable information on how
to properly select them. Write for It today.

GIL HEBARD OPTICS
COURTHOUSE SQ., KNOXV1LLE, ILL. 61448

The truth ahout those

"astronaut gods."

At last, a group of pre-

historians, egyptologists, as-

tronomers and other scholars

have taken the trouble to answer
the "Chariots of the Gods" fal-

lacies. Read about it in ART &
ARCHAEOLOGY NEWSLETTER, now in its

9th year. Send $6.00 for 8-iS9ue subscription

(2 yrs.) to 0. N. Reiss Co., 243 East 39th

Street, New York, N.Y. 10016.

aniciiin llu" furor apices ol iialural

creation; ol' these, relatively lew are

unearthed by chance exploration or

milling and fewer still are snatched

liciiii the jaws of crushers or prc-

-ii\('d intact from gem-cuttincr

wheels. Also, it seems that like ev-

er\ thing else in nature, the supply oi'

crystal specimens is being depleted.

Thus the finest crystals preserved

today in museums, universities, and

private collections have developed a

fame among mineral lovers. Everv

crystal buff has his own favorites,

which he would rank among the

world's finest. Dr. Bancroft's book

is an ambitious attempt, by a panel

of fifty-nine knowledgeable judges

and consultants, to picture and de-

scribe seventy-eight of the world's

outstanding mineral specimens se-

The 1973 index for Natur.'^l History

inav be obtained bv writing to; INDEX
Natural History, Central Park West at

79th Street, New York, N.Y. 10024

lected from eolleclions the world

over. So, while this is, indeed, "still

another mineral book," it is one

with a new approach—not that of

I he mineralogist or the gem lover,

but that of the collector.

But the book's appeal must

surely reach far beyond collectors

alone, for who is blind to the beauty

of crystals? Some most interesting

introductory chapters describe min-

eral formation and the history of

mineral collecting, and a map
shows the world's primary crystal

mining localities. The Gallery fol-

lows—seventy-eight full-page, full-

color photographic plates that pic-

ture the mineral specimens selected

by the judges. The photography and

reproduction are superb; the array

of crystalline beauty, outstanding.

Facing each plate is a brief dis-

cussion of the mineral species pic-

tured, a list of collections housing

other fine examples of the same spe-

cies, and some interesting tidbits of

information about the origin and

history of the specimen portrayed.

The high cost of producing such

a volume is reflected in its retail

price, which unfortunately must put

it out of reach of many. But for

those who can afford it, this book

will provide a magnificent, at-hand

gallery of some of the loveliest

structures of natural creation.

Barbara Blau Chaiviberlain

Geologist—AuthoT

Carry TEN TIMES

a Wheelbarrow Load

with INCREDIBLE EASE!
These BIG, strong carts are perfectly bal-

anced on two huge wheels — roll easily over

lawns and gardens — carry up to 400 lbs. of

load — huge volume capacity means you make
fewer trips — you'll save time and steps.

If you are still struggling with a wheelbarrow

or inadequate cart (with tiny wheels) send

for FREE Cart Catalog.

GARDEN WAY RESEARCH

DEPT. 40355

Charlotte Vermont 05443

_ and Bulld-it-yourself kit

The Habitat Guide

to Birding
It's just published! The first guide

that simplifies bird identification

by showing which species you can

expect to find in various types of

landscape and cover. By Thomas
P. McElroy, Jr., author of The
New Handbook of Attracting

Birds. With 100 bird-and-habitat

drawings • $8.95 • Knopf :3r<

The dignified beauty of an aged free

BOXSAI
Here is a choice collection ofJ|
aged, authentic originals by<,
Duso, creators of classic orien-J>

tal art forms in Bonsai. Each)|
tree is an exquisitely shaped,)

>

dwarfed specimen born of an ancient art pains-V
takingly cultivated over a thousand years and<>

^selected for its hardiness, elegance and charm. <>

"(These treasured landscapes-in-miniature—planted,;

;>in imported terra cotta containers—maKe an orig-(,

, |inal and memoraMe gift. Free instruction bookj
<iincluded. To ensure arrival in perfect condition

I 'each tree is nestled in a luxurious shock-proof bed

<|of styrofoam. Prices include all packing and all

'•shipping charges. Allow 2-3 weeks for delivery. ^
IlQ Aged Ficus Benjamina (app. 9" high) $17.95<.

<.n Aged Pinus Parviflora (app. 8" high) 21.95J
J'n Aged Satsuki Azalea (app. 8" high) 29.95

<!n Aged Japanese Juniper (app. 12" high) 31.50

<>n Aged Japanese Elm (app. 8" high) 35.00

J>n Aged Pinus Pentaphylla (app. 12" high) 49.95

< I Send name, address, zip code, check or money or-

•>der (III. residents add 5% sales tax) to: Dept. 31

','< 1866 Sheridan Road, Highland Park, IL 60035 !;

\^**i^r****4 (3U) 432-0830 ^#^««#^#^##>
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Share the Thrills

0! Exploring I

outer space;
All DYNASCOPES,
including this

superb RV-6, 6-inch ^ i^- ,,,„ .

available . si^ $15 Crating

on easy terms! Charge

Now it's easy to join the thousands of serious

amateurs who have discovered the excitement

of exploring our mysterious universe. Your en-

joyment begins right from the start, yet the

challenges and rewards go on for years! And

it's a hobby that can be shared at modest cost.

Choose From Many DYNASCOPES^

Picking a telescope to fit your needs and your

pocketbook is simple when you select a

DYNASCOPE-the same instruments used by

more than 150 schools, colleges and observ-

atories -and your satisfaction is guaranteed

by a full-refund warranty.

FASCINATING GUIDE
YOURS FREE!

Read these valuable facts be-

fore buying any telescope. Mail

coupon or postcard for your

complimentary copy of this

helpful guide.

Criterion Manufacturing Co,

620 Oakwood Ave
,
W Hartford. Conn. 06110

« TM Registered U.S.

CRITERION MANUFACTURING CO., Dept NH

620 Oakwood Ave., W. Hartford, Conn. 06110

Please send your free Telescope Guide.

Continued from page 9

bility to walk in a forest preserve at

night if I want to. I own those for-

ests and beaches and rivers as much

as any communitv or individual

with a deed to them.

I seem to be attacking a hallowed

Western institution, the right to

own property. I like to own things

myself, but owning an automobile

or camera is really quite different

from owning a natural resource. If

someone owns a camera, I'm not

prevented from buying the same

camera. If my favorite beach is

owned, no more of that beach can

be made. I have lost access to some-

thing that belongs to everyone. And

if someone decides to cut down the

trees in his forest or pave his beach,

we are all deprived of something we

own. Natural areas are finite, and

not everyone can have his own pri-

vate share of them.

People have to start thinking in

terms of custodianship rather than

ownership. Communities and pri-

vate owners have the responsibility

of keeping natural areas clean and

protecting them from abuse, but not

the right to keep nonabusive people

awav. I understand how the man

who has worked hard to buy his

own piece of nature will feel, but

the present system cannot continue.

I'm really not looking for public

ownership of everything— I don't

think that works, as government

bureaucracy always overpowers the

original intent it was created for—

but a modification of the idea of

natural land, lake, river, ocean, and

beach ownership and management

is needed. All natural areas should

be either (1) public property acces-

sible to all people all the time for all

nonabusive purposes, or (2) pri-

vately owned with the understand-

ing of custodianship, not control.

Rumblings are in the wind of a

gradual nationalization of the

American seashore. A section of the

Cape Cod shoreline is slated to be-

come a national preserve; people al-

ready holding title to property and

houses will be allowed to remain

but will not be able to keep others

off unless they are misusing the

land. They also will not be allowed

to sell to industry or developers.

This is definitely a step in the right

direction. No one has the right to

curtail my use of any natural area at

any time.

Michael Foley

Chicago, Illinois

r
OWLS

Tony Angell

^From the tiny elf owl to the fluffy

great gray owl, there are eighteen

varieties of these beautiful, intelligent

birds in North America. Tony Angell

has studied them all, in their own

haunts or in his home. His delightful

book shows them preying, bluffing,

decoying, camouflaging—part of

the natural community. $12.95

With 63 lovely drawings by the author

University of Washington Press

Seattle 98195

NATURE TOUR TO

ETHIOPIA
BIRDWATCHING

&
NATIONAL PARKS

NOVEMBER 5-NOVEMBER26, 1974

With an Authority on

Ethiopian Birds:

JOHN FAR RAND, Jr.

Department of Ornithology

American Museum of

Natural History

For brochures write to:

OFFICE OF

ACADEMIC LIAISON

640 Cathcart Street, Suite 307

Montreal H3B 1M4 - Canada

Brochures also available on our

tours to: Australia, New Zealand,

New Guinea, Iran, Afghanistan,

Pakistan, India, Sikkim, Nepal,

Ceylon, Burma.
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5, . ^rNowonder they call us the Hidden Empire
> ^^ V Christianity first came to us in the 4th cen- and rhythm of drum and sistrum, chanting and

Y\' - tury. And we've been building churches ever singing, as our great festivals rise to their poundr,

k ,v'\, V since. Tucking them away in enormous caves, ing climaxes. Ritual and ceremonial handed down

Iw^T- vv like the tiiiy shrine of Mekane Medhane Alem. through the centuries, preserved, intact,

fe-;^' *a4|' Hewing them from the rock, like the eleven Intact because this is Ethiopia, the Hidden

^ monolithic marvels of Lalibela, acclaimed a won- Empire. Hidden from the world for c—

'

*
der of the world. Perching them high on almost Unknown to all but a few. Waiting.

I i. inaccessible cliffs. . j. .^^ .

\w We've built over 15,000 in all. Churches that Waiting for you to come and discover. After

V still live today, every "day.- Echo the tranquil a chat with your travel agent, or direct with

,\ meditation of the daily ritual; resound to the throb Ethiopian Airlines.

^n^
-•c*

h;^3^h.

.^ •'^/v *r5'

I'd like to be among the first to discover Ethiopia, the Hidden Empire, with

Ethiopian Airlines (daily Boeing flights from Europe). Please send me brochures.

Ethiopian Airlines, 200 East 42nd Street, New York, N.Y. 10017, Depl. HN-14
Telephone: (212) 867-0095.

Name .

The Key to the Hidden Empire



SECRETS .'

al book— the IIAVAHARTTrappine Guide.
All anout animals and tilings animals do. It tells how to trap
'em humaTtetu. too . . . Price list for traps, cages 'n everything
is included . . . This great book is FREE and we'd like l/ou

to get your copy at once. Write for it (Wou. Address—

HAVAHART, 158 Water St., Ossining, N.Y. 10562

Addrc^-_

City.

SHELLS MINERALS FOSSILS
INDIAN ARTIFACTS

Send sot lor Illustrated Catalog

DOVER SCIENTIFIC
Box 6011 C Long Island City, N.Y. 11106

^BOOK HUNTING?-^
Virtually any book located—no matter how
old or long out-of-print. Rction, nonfiction.

All authors, subjects. Name the book—we'll

find It! (Title alone Is sufficient) Inquire,
please. Write: Dept. 65.

BOOKS-ON-FILE
UNION CITY, NEW JERSEY 07087

Greenhouse gardening
is a hobby that will

really grow on you!
Write for our catalog.

TURNER GREENHOUSES
Mt, Olive Higiiway. Goldsboro, N. C. 27530

SUMMER IN THE

Climb Adirondack and Big Horn High Peaks.

Canoe voyageur routes in Northern Ontario.

Basic and Advanced Survival Instruction.

Month long Wilderness Expeditions.

AlsoWeekend/Cus(omTrips:Fall,Winter,Spring
Write for definitive brochure H :

North American Wilderness Survival School

205 Lorraine Avenue, Upper Montclair,

N.J. 07043 Tel: 201-783-7711
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HARBOR SEAL^S BIRTH (Page 30)

Grey Seal, Common Seal. R. M. Lock-
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Modern Fruit Science. N. F. Childers.
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THE CAMEL'S SHADOW (Page 60)
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Oxford University Press, Inc., New
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WHEN YOU WRITE TO NATURAL HISTORY MAGAZINE

Cut your old address label from magazine

wrapper and attach over this area.

Fill in your NEW address below and mail to:

Natural History Magazine

Membership Services Box 6000

Des Moines, Iowa 50306

Q 1 year-$8 Q 2 years-$15 Q 3 years-$21

(Add $2 per year to Canada and other non-U. S. orders)

PLEASE PRINT
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New Address

City estate Zip

about a change of address, re-
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any kind of adjustment, send the
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magazine wrapper.

Moving? Please notify 6 weeks in

advance.

You can use this form to tell us

about a move or order a sub-

scription.

Change of address—attach your

address label in the dotted area

and fill in your new address at

left, clip and mail to: Natural His-

tory Magazine. Membership Ser-

vices, Box 6000, Des Moines,

Iowa 50306.

A new subscription—Check box and

fill in name and address at left.
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LIVE IN THE WORLD OF TOMORROW...TODAY!
A BETTER LIFE
STARTS HERE

MYSTERY OF ENERGY AND AGING

Science fact or farce? Can our Great

Pyramid unlock the mysteries of energy

& aging-show that the ancient Egyp-

tians contradicted nature' Did someone

really get 85 shaves from a blade kept

In a pyramid? Test claims like meat not

rotting, things not rusting! Users of ex

act scale models of Cheop's pyramid ori-

ented to true North claim all sorts of

strange phenomena based on resonating energy. Ours Is already assembled,

's" see-thru acrylic, 6x9V4x9'/<".

fe ^_ Stock No. 71,817E $20.00 Ppd.

AUTHENTIC SCALED

WINDMILLS
Real-thing replicas show wind direction, wheel silently

revolves on ball bearings. Give your grounds unique

rural charm! Great centerpiece for planter, flowers.

Use to hold yard light, house number, sign or as mail-

box. For school, a fine "energy crisis" science

project-does everything but pump water. Heavy

gauge steel, durable outdoor finish; aluminum color

w/red trim.

^^ No. 71,923E (17" DESK MOO.) .$10.95 Ppd.

^^^ No. 71,924E (4^'-14 LB) 432.50 Ppd.

^^K "- No. 85,229E (8'-46 LB)

^^B ^^M ^^_ S44.95 FOB

"FISH" WITH A MAGNET
Go treasure hunting on the bottom! Fascinating

fun & sometimes profitable! Tie a line to our 3'i

lb. Magnet-drop it overboard in bay, river, lake

or ocean. Troll it along bottom-your "treasured',

haul can be outboard motors, anchors, otheS

metal valuables. SVz lb. Magnet is war surplus-

Alnico V Type-Govt. cost twice our price. Lifts

over 40 lbs. on land-much greater weights un-

der water.

Stock No. 70,570E 3Vi lbs $11.50 Ppd.

Stock No. 60,215E VA lbs $6.50 Ppd.

(And our FREE CATALOG is packed with exciting and
unusual ecological & physical science items— plus
4,500 finds for fun, study or profit . . . for every mem-
ber of the family.)

FROM THETA!

Alpha-Theta brainwaves,
electrode headband slips

ids—eliminates need for

etc. Atch'd to amplifier,

es, signals beep for ea.
Alpha or Theta wave passed, tiflonitoring button simulates Alpha sound; audio &
Visual (L.E.D.) feedback. Reliable, easy to-use unit—coinparable to costlier models.
Completely safe. Comprehensive instruction booklet.
No. 1635E. (8i3i4"; 24 oz.) $128 00 Ppd
LOW COST "STARTER" UNIT

No. 71809E J49.95Pp(l

GREAT INTERNATIONAL PAPER
PLANE
BOOK!

Official fly-them-yourself book
of paper airplanes from SCIEN-

TIFIC AMERICftN'S "1st Interna-

tional Competition". Includes plans

of all winning entries, time-aloft

records, ptiotos, tectinical data,

commentaries. Has 20 unusual de-

signs on perforated pages for easy

fear-out. You won't believe how
some of them fly! Amusing, enter-

taining. 128 pages, 9" x U%".
Stock No. 9391E $2.95 Pod.

"STICK-PAPER AIRPLANES" BOOK Stock No. 9427E J4.95 Ppd.

^ SEE
THE STARS
MOON, PLANETS
CLOSE UP!

3" ASTRONOMICAL
REFLECTING TELESCOPE

To 180 Power. Famous Mt. Palomar Type

1

See the rings of Saturn, the fascinating planet
Mars, Seas and Craters of ttie (Vioon, Star Clus-
ters in detail. New improved, aluminized and
overcoated 3" diameter f/10 primary mirror,
ventilated cell. Equatorial mount witft locks on
botti axes. Equipped with 60x finder telescope,
nardwood tripod. Included FREE: VALUABLE
"HOW TO USE YOUR TELESCOPE" book;"STAR
CHART"

DELUXE 3" REFLECTOR TELESCOPE 4'/." REFLECTOR TELESCOPE (45x to 270i)
Stock No. 80,162E J66.50 Stock No. 85,I05E J115 dO FOB
4'/." REFLECTOR TELESCOPE WITH CLOCK DRIVE Stock No. 85,107E $149 95 FOB
6" REFLECTOR TELESCOPE Stock No. 85,187E J222 50 FOB
6" REFLECTOR W/(ELECTRIC) CLOCK DRIVE No. 85,086E J259'50 FOB

VORDER TODAY! COMPLETE AND MAIL
EDMUND SCIENTIFIC CO.

i^^^W 300 Edscorp Building, Barrington, N.J. 08007

How Many Stock No. Description

PLEASE SEND Q GIANT FREE CATALOG "E'
ADD HANDLING CHARGE: $1.00 ON ORDERS UNDER $5.00; 50^ ON ORDERS OVER $5.00

WERCHANDISE TOTAL j

TOTAL $

30 DAY
MONEY-BACK

GUARANTEE
I YOU MUST BE satisfied!
OR RETURN ANY PUR- j

CHASE IN 30 DAYS
FOR FULL REFUND

.

MAIL COUPON FOR

GIANT FREE
CATALOG!

180 PAGES • MORE THAN
4,500 UNUSUAL BARGAINS

Completely new '74 Catalog. Packed with huge selection

of telescopes, microscopes, binoculars, magnets, mag-
nifiers, prisms, photo components, ecology and Unique
Lighting items, parts, kits, accesories — many hard-
to-get surplus bargains. lOO's of charts, illustrations.

For hobbyists, experimenters, schools, industry.

EDMUND SCIENTIFIC CO.
300 Edscorp Building, Barrington, N. J. 08007

Please rusti Free Giant Catalog "g"

Name

I enclose n check

money order for $_



Aimouiicements

The Department of Education has

planned an Archeological Tour to

Mexico for next January. Flying

first to Mexico City, the tour group

will continue to such archeological

sites as Tlaltelolco, Tenayuca, and
Santa Cecilia; explore colonial

structures at Tepotzotlan and
Puebla and Cuernavaca; and visit

the museums in Oaxaca,

Teotihuacan, and of course,

Mexico City. Because museum
field study tours are often fully

booked well in advance, anyone

interested in the "Archaeology

Tour to Mexico" (January 19

through February 9, 1975) should

write now to C. Bruce Hunter at

The American Museum for

complete information, including a

full itinerary.

The Alexander M. White Natural

Science Center opens on May 8.

This new feature at the Museum
focuses on nature from the view of

the city child: nature in the crack

in the sidewalk, nature under the

concrete and above it. The new
Center, which will be reserved for

school groups in the morning, will

be open to the public from 1 :30 to

4:30 P.M. Monday through Friday;

noon to 4:30 p.m. on Saturdays;

and 1 :30 to 4:30 p.m. on Sundays.

On May 7 the new Sky Show,
"Jupiter Journey," begins at the

Hayden Planetarium. The
program traces the journey of the

space probe Pioneer 10 to Jupiter

and describes our solar system on
the way. Sky Shows are at 2:00

and 3:30 p.m. during the week,

with more frequent showings on
weekends. Admission is $1.75 for

adults; $.90 for children.

Evolution of the Human Brain Dr.

EUiot S. Valenstein of the

University of Michigan will speak

in the Museum auditorium on

Thursday, May 16, at 8:15 p.m. His

subject will be the human brain,

our knowledge of how it controls

behavior, and the limitations of

this knowledge. Dr. Valenstein's

lecture, part of the James Arthur

Series, is open to the public and is

free of charge.

The Puerto Rican Dance Theater

will perform in the Museum
auditorium on Wednesday, May
15 at 8:00 p.m.; on Saturday, May
18 at 3:30 p.m.; and on Sunday,

May 19 at 2:00 p.m. Tuesday,

May 28, is Golden Age Day and
senior citizens will be admitted

to the Museum free of charge.

At 2:00 P.M. Dr. Malcolm Arth

will talk about his research.

Refreshments will follow.

Window to the Sea This new
exhibit, opening May 16, re-

creates some of the on-going

projects at the Lerner Marine

Laboratory. The Laboratory, one

of our Museum field research

stations, is on Bimini Island in the

Bahamas—a good location from

which to study the behavior of

subtropical marine animals. The
exhibit will feature the underwater

television used on the site, as well

as a life-scale model of a diver in

scuba gear.

The public is invited to a

Caribbean Musical Festival—with

live bands—to take place at 2:00

P.M. on Sunday, May 26, in the

Museum auditorium.

Tuesday, May 28, at 2:00 p.m.

Juanita Munoz of the Museum
will lecture on "Artists in Ancient

South America." This talk and

slide show is the last of the weekly

spring lecture series on
anthropology. These lectures, open

to Museum visitors, are given in

the People Center.



Come to South Africa and...

look at our art, or look at our art.

The women artists of the N'debele village

have created abstract, geometric murals on the

walls of their houses with masterly precision.

There's something about the broad, bold strokes

and bright, rich colors that has been an inspiration

to artists like Picasso, Leger and Modighani.
And the beadwork and blankets these women

weave capture the same primitive spirit found
in their paintings.

This fascinating village is just a short ride

from Pretoria. And, as is the case with most
South African art, you won't have to look for it to

look at it. It's part of the scenery.

The work of great sculptors can be seen

in public squares throughout South Africa.

Ernest Ullmann's "The Playmakers" (illustrated

above) stands in front of Johannesburg's Civic
Theatre.

SAA has the fastest, most direct route to this

land of wonderful contrasts via 707s to Rio de
Janeiro. We also fly 747s that connect with 13
major European cities.

And South African's Blue Diamond first class

or Gold Medallion economy service lets your
African adventure begin the moment you step
aboard one of our Stratojets.

You'll love getting there. And we'U love getting
you there.

SOUTH AFRICAN AIRWAYS

lbthe land ofwonderful contrasts.
NEWYORK, 605 Fifth Ave./CHICAGO, Suite 2105, 67 E. Madison St./HOUSTON, Suite 1519, 1100 Milam Building/LOS ANGELES, 605 S. Olive St.

SAN FFtANCISCO, 350 Post St./TORONTO, Suite 2610, P.O. Box 195, Toronto Dominion Center, Royal Trust Tower



Photographer: David Hamilton Camera: Minolta SR-T 101

Sometimes it's easier to see a
photograph with your eyes
closed. Then your imagination
can run free.

When your mind creates an
image, the interpretations of it

are infinite.

Is David Hamilton's photo-

graph a childhood memory? Is

the girl listening to a voice com-
ing from the sea?
You can see more of Hamil-

ton's imagination in his book,
"Dreams of aYoung Girl,"

There's a visual w^ealth to be
discovered inside everyone.
To uncover it, just close your

eyes.

To capture it on film, choose
a camera that lets your mind
express itself.

What happens inside your mind,can happen inside acamera

.

with a Minolta SR-T 101, nothing interrupts David Hamilton's photographic stream of consciousness. Without

looking avi^ay from the view/finder, Hamilton can compose, focus, adjust shutter speed and lens

opening, A scale shows the exact shutter speed setting from 1 to 1/ 1000th second plus

"bulb". And the finder is alwrays at maximum brightness until the moment of

exposure. Lens changing is equally effortless. Sturdy bayonet mount. No aperture

or ASA settings to re-align. And you can choose meter-coupled Rokkor lenses

ranging from fisheye to long-range telephoto. Minolta SR-Tcameras are equipped
with a patented "CLC" through-the-lens metering system that automatically

compensates to prevent under-exposure of dark areas in high contrast situations.

When identified by a factory-sealed "M" tag, Minolta 35mm reflex cameras are

warranted by Minolta Corporation against defects in workmanship and material;

for two years from date of purchase, excluding user-inflicted damage. The camera
will be serviced at no charge provided it is returned within the warranty period, post-

paid, securely packaged and including $2.00 for mailing, handling and insura

For literature, write: Minolta Corporation, 200 Park Avenue South, New York,

New York 10003. In Canada: Anglophoto Ltd., P.Q. jy|i|uklfM





Three new
signed
works of

art by
Waterford®

What's new in objets

dart?

These three pattern-

Three new signed

originals to join the

legendary collection of

crystal from Waterford

Hold each to the light

and you can see faintly

etched the signature

that identifies it as an

authentic work of art.

No other crystal is so

brilliant. Born in white

hot heat, it reflects the

glory of the distant past.

Every single facet is

cut by hand in Ireland,

just the way Waterford

museum pieces were

cut long years ago.

Glengarriff, $13.25

Comeragh, $13.25

Kildare, $11.50

Investments in

timeless beauty, born of

the heritage that is

Waterford s alone.

Visit the Waterford

gallery at the important

store in your area. Or

write for free full-color

booklet. Waterford,

225 Fifth Avenue,

New York 10010.

Isn't it time \^ou

started collecting signed

ongmals b\; Waterford'^

And when the bell nngs

bnng outAi/nsley English

Bone China, ideal dinner

companion for Waterford
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Bernard Nietschmann made his

first trip to Central America in

1965 to study tiie social, economic,

and ecological consequences of the

overexploitation of the green sea

turtle. The project, centered in

Mexico, eventually led him to re-

search the Miskito Indian-green

turtle subsistence system in eastern

Nicaragua. He is now engaged in a

National Geographic Society tag-.

ging program designed to deter-

mine the migration patterns of the

hawkshill turtle. A recently com-

pleted venture has been the co-pro-

duction with his wife Judi of a

documentary film on the Mexican
revolution and the social and eco-

nomic changes it created. Nietsch-

mann is an associate professor of

geography at the University of

Michigan.

It was by accident that Thomas
M. Kiefer began studying the Tau
Sug in the southern Philippines. He
had planned to do anthropological

field work in Indonesia while work-

ing toward his doctorate, but the

political situation there prevented

him from beginning his research.

As an alternative, he chose the Phil-

ippines, where he learned of the in-

dependent and violent attitudes of

the Tau Sug. For two years he lived

with them, filmed them, and re-

corded their music. In 1972 he

published a monograph. The Tau-
sug: Law and Violence in a Philip-

pine Moslem Society. Presently

teaching anthropology at Brown
University, Kiefer plans to study

comparative legal reasoning at Har-

vard University Law School.

An interest in the early history of

Southeast Asia and China has taken

Judith M. Treistman to Thailand,

where she did archeological work,

and Taiwan, where she researched

aboriginal history. She is currently

studying archeological materials

and artifacts from many sources in

an attempt to analyze the role of

When plans were announced in

the mid-1960s for construction of

the "new city" of Columbia, Mary-

land, Aelred D. Geis recognized an

ideal opportunity to study the ef-

fects of urbanization on bird popu-

lations. An urban bird specialist

with the Patuxent Wildlife Re-

search Center in nearby Laurel,

Maryland, he began recording the

changes in numbers and diversity of

the resident bird species and identi-

fied the factors responsible for sig-

nificant shifts as the planned com-

munity developed. Building on the

base fine of data generated in 1966,

Geis is continuing his work on the

population dynamics of birds in ur-

ban environments.



ideology in prehistory. Author of

the book The Prehistory of China,

"The New Archeology of China"

(Natural History, August-Septem-

ber, 1972), and of numerous other

articles on Oriental archeology,

Treistman is associate professor of

anthropology at the City University

of New York Graduate Center.

Seven years ago, at the age of

thirty-one, psychiatrist Robert L.

DuPont had to decide how to applv

his years of medical training. Hav-

ing worked briefly at a prison and

finding that "there are few parallels

in medicine to the experience of

helping free heroin addicts from

their habit so they can rebuild

themselves," he chose to center his

career on the treatment of addicts.

DuPont worked first as a research

psychiatrist in the District of Co-

lumbia Department of Corrections

and then became administrator of

the D.C. Narcotics Treatment Ad-
ministration. Todav he is director of

the Special Action Office for Drug
Abuse Prevention, and director of

the National Institute for Drug
Abuse.
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if I'll drink to that.

Splash.
What a

fresh idea.
An ounce of Kahlua, a splash of

soda, a squeeze of lime on the

rocks. No simpler way to give the

cocktail a whole new twist.

Do send for the Kahlua Recipe

Book. Our treat. Because you

deserve something nice.

Kahlua. Coffee Liqueur from Sunny Mexico.

53 Proof. Jules Berman & Assoc,
116 No. Robertson Blvd.,Los Angeles. Calif. 90048

Letters

Evolution under
Attack

Dr. Newell ["Evolution under

Attack," April, 1974] presents his

case effectively, if not fairly. He
first raises the specter of the Scopes

trial and the banner of academic

freedom, then identifies all profes-

sional experts with the Darwinian

position and speaks of the creation-

ists as "small . . . fundamentalist

groups" (church membership of 20
million is small?), and finally de-

fines the Darwinian dogma in its

most innocuous terms ("profound

changes in organisms throughout

the history of life"—that's not the

way the high school biology teacher

tells it, brother!). The fundamental

creationist position, according to

Dr. Newell, is belief that the uni-

verse was created in 4004 B.C., pre-

sumably in six 24-hour days.

Many religious people don't be-

lieve the beginning took place

6,000 years ago but are still un-

happy with the Darwinian dogma
being force-fed to their children in

the public schools.

My objections to Darwinism are

simply that it is neither true nor

useful. It is partly evidence (species

do change—sometimes mere varia-

tion, sometimes mutation; rock

strata have been laid successively;

radioactive materials decay at cer-

tain rates), partly conjecture (all

species have a common ancestor,

the process took 10 billion years, it

all began with a "hot, thin soup"),

and partly sheer atheology ("a nu-

cleic acid molecule learned to repli-

cate"; it was all pure chance; man
is just another life form). However,

it is presented to students and the

general public as fact; or at best,

called a theory but clearly identi-

fied as the only acceptable theory

for educated people.

If the theology of Moses and

Christ is by law excluded from the

public schools, then the atheology

of Darwin must also be excluded,

and its conjectures plainly labeled.

The rise of Darwinism as a phi-

losophy of life has coincided with

the spread of nihilism, moral indif-

ference, and cynicism in Western

society. It is the foundation for the

most destructive ideas and aims of

our time and saps the will of even

well-intentioned people to stand up

for anything. By contrast, Judaism

and Christianity, in spite of their

aberrations, have demonstrated

their usefulness for centuries.

Today, after 100 years, Darwin-

ism is in retreat, not because it has

been proved wrong, but because its

value is seriously questioned, and

people are growing tired of it.

Hence, the popular faith in crea-

tion, never wholly subdued, reas-

serts itself.

Donald V. Etz

Kettering, Ohio

What distresses all Christians, I

think, not merely fundamentalists,

is that the theory of evolution is al-

ways—or nearly always—presented

as one that renders "that hypothesis

[God]" unnecessary. One can be-

lieve in the God of the Nicene

Creed, who is creating the universe,

and that "evolution" is the method

by which he is doing it. I can see no

logical inconsistency in holding

both behefs at once.

F. Warren Morris

Winston-Salem, North Carolina

Dr. Newell has made a fine, lu-

cid, and understandable defense of

the theory of evolution.

But there is no use in arguing

from the facts of biology or geology

when addressing a special creation-

ist, no matter what fancy "science"

titles he may have. The only way to

rebut him is by a reductio ad absur-

dum. It is by the making of a state-

ment: "All things, including the

minds of men, their memories, and

their preconceptions, were created

only one second ago."

Not one special creationist alive

can disprove this statement, and his
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When the
two invages
become one,
you're in
perfect focus.

Only Sainkyo
Hi-Focus
has it.

Most movie cameras have ground glass

focusing or guess-the-distance scales.

Frankly, they're darned hard to focus.

But then, there's Sankyo Hi-Focus. A
whole series of automatic movie cameras
with big, bright through-the-lens super-

imposed rangefinder image that virtually

guarantees needle sharp movies. You can

focus precisely, in seconds, even zoom in

on a moving subject. As you look through

the viewfinder.the subject appears as two
images. Just turn the zoom lens until the

two images become one... and you're in

perfect focus. It's that simple. The closest

thing to automatic focusing!

There's a Sankyo Hi-Focus mo-
vie camera with your kind of

features and your kind of price

tag at your camera dealer now.

Sankyo Selki (America) Inc.

149 Fifth Avenue, New York, N.Y 10010

West Coast Branch:

13000 S. Athens Way, Los Angeles, Calif. 90061
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own (like) statements are thus cast

into utter doubt.

Dr. Newell's fine reportage

causes me to think tha( the special

creationists are attempting to estab-

lish a de facto state religion to be

taught in the public schools. Shame!
What of those who adhere to the

American Indian version of the

Creation? Or, the Buddhist version?

Hiram F. Gutgasz
Yorktown Heights, New York

Newell fails to define the precise

area of conflict between evolution-

ists and special creationists—pre-

suppositions. The discussion is not

one of scientific evidence versus

special creation; it is rather one of

presuppositions governing explana-

tions of the hard data supplied

bv the scientific method. Newell

Editor's Note: In our next issue

we will print additional letters

about the evolution controversy,

along with Dr. Newell 5 response

to the issues raised in them.

writes, "Like everything in science,

the theory of organic evolution is

open to revision should new evi-

dence appear." But is the theory of

organic evolution open to revision

should new presuppositions appear?

To his assertion, "The doctrine of

special creation is theology, not

science," I suggest that the theory

of organic evolution is philosophy,

not science.

Dale Younce
Borger, Texas

It is a shame that groups would

seek to discount the vast body of

scientific knowledge that has been

ours only in the past 50 to 100
years. Theology, too, has benefited

from scientific discoveries of the

same period, especially archeology,

and we know more than the theolo-

gians of the Middle Ages and be-

fore, and we can interpret better

than they could on the basis of the

store of knowledge.

Quite likely, 100 years from now
there will be more knowledge, and

our theories will be questioned. We
may be considered poets, just as the

writers of Genesis explained the ori-

gins of life from their perspective;

just as the tellers of the Tale of Gil-

gamesh spoke from theirs.

Rev. William B. Gray
New York, New York

In Pi-aise
t>f Cities

In his otherwise fine review of

the Rockefeller Brothers Fund re-

port. The Use of Land (April,

1974), Gladwin Hill says: "Today
most of the nation's population is

jammed into less than 10 percent of

its land area, while 90 percent of

the land remains relatively unused.

. . . This maldistribution is mani-

fest idiocy, and a start on remedy-

ing idiocy can't be made too soon.
'

Far from being "idiocy," the

present distribution of population

in the United States represents a

complex system of metropolitan

communities, which has shown reg-

ularities throughout the history of

the nation. Metropolitan commu-
nities form a nationwide system,

linked by ties of transport and com-

munication, a mobility of people,

jobs, goods, services, information,

money flows, and capital—all with-

out governmental restrictions on

movements.

It is misleading, if not nonsense,

to suggest that "90 percent of the

land remains relatively unused."

The rural land area of the country is

intensively used for farming, graz-

ing, and forestry.

While it may be intuitively ap-

pealing to house the expected addi-

tion of 60 million Americans be-

tween now and the year 2000 in

isolated "new communities," far

from present metropolitan areas, it

is not necessarily analytically

sound. People move to existing ur-

ban regions to seek gains in their

real income. Even the poor blacks

who moved from southern farms be-

tween 1940 and 1970 experienced

significant income gains after five

years. Isolated new communities

can be built, but they will be ex-

tremely costly in new community
services, and people may not wish

to live in them.

It is perhaps chic these days to

become fascinated by the pathology

of urban regions, and particularly

the conurbation of the eastern

seaboard studied by Jean Gott-

mann. Nevertheless, the French au-

thor of Me^a/ojOo/i5 (1961) warned:

"The picture ... is not as dark as

the outspoken pessimists and fre-

quent protests would seem to paint

it. Crowded within its limits is an

extremely distinguished population.

It is on the average, the richest,

best educated, best housed, and

best serviced group of similar size



This isa uranium mine.
Today you see it. Someday you won't,

This is an Exxon mine near Casper, Wyo-
ming. It holds one of the largest deposits of

uranium discovered in America in recentyears.

The mine processes about 14,000 tons of

ore a week. The valuable uranium material in

the ore is the base ingredient Exxon uses to

fabricate fuel elements. The fuel elements are

supplied to nuclear powerplantsthatgenerate

electricity to meet today's energy need.

Within six to ten years, most of the uranium

will be extracted, and we'll be finished here.

But when that day comes, we won't just pull up

stakes and pull out.

Almost all the area you see above will be
filled in. The land will be contoured to match
the adjacent countryside. Then it will be
planted.

And someday, if you stand on the spot

where our picture was taken, about all you'll

see are gently rolling hills, a lake, and perhaps

a flock of sheep, or an occasional deer or

antelope.

This isn't just something we're going to do.

Our reclamation program started before we
took the first shovelful of earth out of the mine.

The material we removed to get down to the

uranium was spread nearby, contoured and
planted. And in 1971, the first grass, shrubs

and wildflowers appeared.

Now don't get the impression that we think

surface mining is beautiful. It's far from it—as

you can see. The beautiful thing is that while

today you may see it, Exxon's making sure that

someday you won't.

e:^on

We'd iilce you to Ifnow.
; mark of Exxon Corporatic



^u can take pictures or you can make pictures

whether or not you're travehng less these days,* you prob-

ably know better than some that in a backyard, in a nearby

park, just off a familiar path, there is plenty to see and ap-

preciate. Somehow a camera in front of your eye forces you
to take the trouble to see the beauty just right.

The result helps fit it all into place, and it needn't be

•At Spokane, Washington this summer, we are at Expo '74 to preach the

doctrine "Know the land and the people" with few words and such

imagery as above. Public transportation is available from far and near.

It's a World's Fair with pavilions from other nations, entertainment, and

celebration of the natural environment.

Stowed away for just an occasional showing. Big prints in

color bring in the real world to make the place where you Kve

beautiful. The satisfaction of making them yourself can add

considerably to the pleasure.

For a start in that direction, send a self-addressed envelope

prominently marked "A3-75" to Kodak, Dept. 55S, Roch-

ester, N.Y. 14650. We'll send you a guide

to Kodak literature for all levels of photo-

graphic experience. Or a photo retailer can

recommend a photo lab with a reputation for

quality in color prints of generous size.



(i.e.. in the 25 to 40 niillii)n people

range) in the world."

Cakl H. Madden
Cliief Economist

Chamber of Commerce

of the United States

The Race Problem
Muhivariate analysis is indeed a

more stimulating discipline than

static taxonomy, and if the term

"geographic variability" is less dis-

turbing to Dr. Gould ["The Race
Problem." March, 1974] than the

naughty word "race," let us by all

means restrict our terminology to

polysyllabic euphemisms.

To suggest, howeyer. that the

anatomical, physiological, and psy-

chological variations that exist be-

tween the historical inhabitants of

Asia, Africa, and Scandinavia, geo-

graphic variables though they be,

are nonexistent, or that they do not

constitute taxonomic (and by infer-

ence, genetic) differences, seems to

me unscientific or even muddle-

headed.

Robert K. Buck, M.D.
Waban, Massachusetts

The Author Replies:

An author can offer very little de-

fense against careless reading of his

words. May I simplv quote from my
own article: "Geographic variabil-

ity, not race, is self-evident. No one

can deny that Homo sapiens is a

strongly differentiated species; few

\vill quarrel ^v•ith the observation

that differences in skin color are the

most striking outward sign of this

variability. But the fact of variabil-

ity does not require the designation

of races. There are better ways of

studying human differences."

The Unheard
Voices

If Stephen Jay Gould had
pointed out ["The Nonscience of

Human Nature," April, 1974] the

dangers of extrapolating broad theo-

ries of biological determinism from

a core of probable truth, recogniz-

ing that there is such a core, I

would have no argument with him.

Instead, he commits the crime of

\\hich he accuses his adversaries,

but from the opposite direction—he

argues for nothing short of a thor-

oughly relativistic, environmentalist

view of man and culture, and rules

out preprogramming altogether.

Gould overstates his case, I be-

lieve, precisely because of social

and political pressures which
abound nowadays in the academii'

world. To argue that all behavior is

willful, and therefore changeable, is

the orthodoxy of the women's
movement, among others—groups

that, logicallv enough, are based on

the assumption that changes in be-

ha\ ior mav be effected to secure so-

cial or political justice. It is possible

to grant such groups their argu-

ments without branding "biological

determinism" as some sort of bo-

geyman, which is being used, uni-

versally it seems, by self-seeking

pseudoscientists to maintain the

status quo.

I personally would very much
hate to see anyone who happened to

be investigating preprogramming,

as a possible means of understand-

ing culture, labeled out-of-hand as a

"biological determinist," who pre-

sumably thinks that women and

blacks are biologically inferior and

that all men are naturally aggres-

sive. I hope that is not what Mr.

Gould intends, but if it is, I oppose

him.

I have heard the argument that

some ideas should be suppressed be-

cause of their great susceptibility to

being misused, but I cannot buy it.

Until someone undertakes a serious

response, it will always be the

Shockleys whose voices are heard,

even above the shouting. It is most

often the serious researchers who
end up being stifled—the very ones

who are most likely to be able to

point out the errors of those who
overgeneralize or misinterpret.

But when overgeneralization or

misinterpretation .occurs, there

seems alwavs to be a tendency for

some to demand that future re-

search should be dev^oted only to

disproving the charlatans, rather

than simply investigating the phe-

nomena. I suspect that the main
problem with Jensen and Shocklev

right now, for instance, is that there

are too many people doing research

with a view toward disproving their

theories—and not enough simply

looking at the data to see what is re-

vealed.

James P. Girard
Lawr e, Kar,

Erratum: In the article, "Atmo-
spheric Titan," bv Gregory Benford

(April. 1974). carbon dioxide was
mistakenly grouped with light gases

when, in fact, it is heavier than

methane and ammonia.

BEAUTY
BEGINS
HERE...

in nature, in the trees that give charm
to your house and shade to your gar-

den. That's where you'll find it. But
healthy, beautiful shade trees don't

just happen these days. Continued
poor environment, attacks by disease

and insects often kill or disfigure the

ones we value most. Much of this loss

can be avoided, however, by accurate

diagnosis and the timely use of scien-

tific methods.

These problems are not new to us.

Long before their ecological condition

was thought to be so serious we were
spending substantial amounts of time,

talent and money in research to help

save America's trees.

If you are concerned about your

trees, call your local Bartlett represen-

tative today and let him show you not

only how scientific care will make
them more beautiful, but how it will

keep them that way.

BARTLEn
TREE EXPERTS
Home Office, 2770 Summer Street,

Stamford, Conn. 06905

Research Laboratories

and Experimental Grounds,

Charlotte, N.C.

Local Offices from Maine to

Florida and west to

Illinois and Alabama.
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The Ungreening of
Soutli Vietnam

Controversy over the former United States defoliation program

continues to smolder despite the official end of the war

After several delays and consid-

erable acrimony, a blue-ribbon

committee appointed by the Na-

tional Academy of Sciences has re-

leased a report entitled "The Ef-

fects of Herbicides in South
Vietnam." Under the directorship

of Anton Lang, a plant biologist at

Michigan State University, a sev-

enteen-man group of assorted bio-

logical scientists and anthropolo-

gists, backed up by a professional

staff and thirty consultants, spent

more than 1,500 man-days in South

Vietnam and worked for about

three years to compile the report it

delivered to Philip Handler, Presi-

dent of the National Academy of

Sciences. Handler, in turn, gave

copies of the report to the President

of the Senate, the Speaker of the

House, and the Secretary of De-

fense. The latter official was in-

cluded because the Department of

Defense footed the bill for the

study; however, anthropologists

refused to work under Defense De-

partment auspices, so the National

Academy used some of its own
funds to support their efforts. The
study arose from a background of

controversy; a controversy that con-

tinued throughout the study and ul-

timately found its way into the final

report, from which three committee

members dissented on important is-

sues.

Early in the Vietnam war, mili-

tary experts sought ways to reduce

the damage done to our equipment

and personnel by guerrillas en-

trenched in dense undergrowth.

The experts also sought to expose to

aerial attack forces infiltrating from

the North and to kill selected crops

in certain outlying areas, thus, pre-

sumably depriving guerrilla units of

food. For these purposes, the mili-

tary used chemical defoliants devel-

oped after World War II, but never

before used in warfare. When ap-

plied in appropriate concentrations,

these synthetic defoliants, which

are analogues of the growth hor-

mones present in plants, cause trees

to shed their leaves several days af-

ter exposure. The same compounds
can be used to selectively kill herb-

aceous plants, much as the Ameri-

can gardener uses 2,4-D to kill dan-

delions on a grassy lawn without

killing the grass itself.

In Vietnam, the effective defo-

liants were delivered from con-

verted cargo planes carrying huge

tanks with nozzles controlled by the

pilots. The main chemical em-
ployed, Agent Orange, is approxi-

mately a one to one mixture of two

common herbicides, 2,4-D and
2,4,5-T. Two other herbicides, pic-

loram and the arsenic-containing

cacodylic acid, were used on a

much smaller scale. In the United

States, 2,4-D and 2,4,5-T are ap-

plied at the rate of about 0.5 to 2.0

pounds per acre, but in Vietnam,

the rate approximated 25 pounds

per acre. In all, approximately 100
million pounds of assorted herbi-

cides were sprayed over five to six

million acres, an area approxi-

mately the size of the state of Mas-

sachusetts. Never before had such

massive chemical warfare been em-

ployed against the environment.

That fact, together with the tropical

locale, prompted many scientists in

the mid-1960s to express their fear

that herbicides would cause enor-

mous ecological damage in In-

dochina. Acting independently at

first, they goaded the American As-

sociation for the Advancement of

Science into appointing a Herbicide

Assessment Commission, under bi-

ologist Matthew Meselson of Har-

vard University, to estimate the

damage. This committee delivered

an interim report in 1970 but has

yet to make its final report. In the

meantime, the Department of De-

fense, responding to pressure, had

commissioned an independent

search of the relevant literature by

the Midwest Research Institute of

Kansas City, a private research con-

sulting organization. Unhappy with

the interim statement of the Mesel-

son group and in response to a

1970 Congressional charge, the De-

fense Department still later moved
to finance the National Academy of

Sciences' study.

What were the main conclusions

of the National Academy study, and

why does the acrimony continue?

lO



Thinkof It

asa professional recording
studio inyour home.

There are two basic factors most

people consider when buying a tape

deck. Its capabilities and its cost.

They weigh one against the other in

terms of their specific requirements.

That's why Pioneer's RT-1020L is

so popular. This 3-motor, 3-head decl<

has virtually every professional

feature you'd want, yet it's priced well

within the means of the home
recording buff.

The RT-1020L gives you optimum

sound reproduction from any tape on

the market with a 3-step bias selector.

And when you're recording from old

records, you'll be astonished at the

way the equalizer selector polishes

up their highs.

Its click-free full logic pushbutton

controlsprevent jamming and .
^

spilled tape, even when
switching directly from ^

the Record mode to Fast

Rewind. You can do A
this without touching i

the Stop button, thanks to the

sophisticated logic circuit.

Whatever you're looking for in the

way of capability, the RT-1020L has it.

In fact, Pioneer has built in more

features than any other tape deck in

its price range — 2 & 4-channel

playback, lOVi-inch reels, pause

control, sound-on-sound, sound-with-

sound, Mic/Line mixing, 7V2 & 3% ips

speeds, and so much more.

Check any tape deck that's priced

around nine hundred dollars. Then

compare it with the RT-1020L. You'll

be amazed at how much Pioneer has

packed into this unit at $649.95. It's

an absolutely unbeatable value. ^

-Also available: the RT-1020H

(15, 71/2 ips) at the same attractive

price.

U.S. Pioneer Electronics Corp.,

75 Oxford Drive, Moonachie,

New Jersey 07074

West: 13300 S. Estrella, Los Angeles

90248/Midwest: 1500 Greenleaf,

Elk Grove Village, III. 60007/Canada:

S.H.Parker Co.

CdPIONEER'
when you want something better

piON^^
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Tiffen can helpyou
learn about the birds

and the bees.
Tiffen makes compact high quality

Hi-Trans'5' binocuiars designed with

the outdoorsman in mind. And our
unique Roof Prism Optical System
is of such fine quality and durability,

you'll find them only where fine cam-
eras are sold. And at a price much
less than you'd expect.
Ask to see all five models of Tiffen

Hl-Trans§ binoculars. And from then
on, no matter which pair you choose,
you can get as close to nature as you
want. Write for literature.

Tiffen. The binoculars with cam-
era quality lenses.

TIFFEN
Manufacturing Corp.

75 Jane Street
Roslyn Heights, N.Y. 11577

Handsome Headpiece

for Top Hands

Ramrods and Dudes

Address-

Cily

To keep you cool headed and launtily
comfortable, we've had the STETSON
people duplicate the famous Eddie Bauer
DERRINGER in fine Panama Straw. Total

weight 2y4 -ounces! The 3-inch edgebound
brim has the distinctive upward roll seen
only on hats made to order for ranchers in

the Southwest. The headband is colorfully

woven in authentic Apache tribal patterns.

Sizes: 6%-73/4. Color: Straw Gold. No. 1965
Featherweight DERRINGER ppd. $11.95.

Order today ! Money-back guarantee ! ,
Enclosed is my check or money order for

$ (Add sales tax where applicable.)

Please RUSH my Eddie Bauer Feather-

weight DERRINGER. No. 1965 Size

Name —

n Send me FREE your new color catalog

of over 1000 great outdoor products.

>^3c^ce/^a**i2^

Dept. LNH, 1737 Airport Way S., Seattle. Wa. 98124

Tlieie is relatively little controversy

about some of the facts. For ex-

ample, it seems clear that the

extensive mangrove forests in the

estuarine zones of Vietnam were ex-

traordinarily sensitive to Agent Or-

ange and frequently succumbed to a

single spraying. The Academy re-

port estimates that 36 percent of all

the mangroves of South Vietnam,

representing 0.6 percent of the total

area of that country, have been

killed by defoliating chemicals. Be-

cause the mangrove community is

an extraordinarily rich and impor-

tant ecological complex, one in

which many fish and shellfish com-

plete a portion of their life cycle,

this destruction alone is certain to

have a profound impact not only on

the ecosystem but also on the nutri-

tion of the human population. Since

the report estimates it will take a

century or more for the mangroves

to come back naturally or, optimis-

tically, twenty to thirty years with

some help froin man, the damage is

not apt to be temporary.

The main controversy concerns

damage done to the extensive in-

land forests, which spread over

about twenty-six million acres, or

almost two-thirds of the entire

country. At least 10 percent of that

area, or 6.5 percent of all of South

Vietnam, was subjected to one or

more defoliation operations. How
much damage was done by those ac-

tions? This is where the committee

split into uncompromisingly dis-

senting factions. Ordinarily, an esti-

mate of damage could be easily ob-

tained by on-site measurements of

total tree population and killed

members. But in Vietnam this

method is impossible since much of

the sprayed territory remains under

the control of either the Provisional

Revolutionary Government or

forces allied with it, which would

not look with favor on a visit spon-

sored by the Defense Department of

the United States. Faced with the

problem of conducting ecological

surveys on the ground at great dan-

ger to life and limb, the committee

decided to resort to aerial surveys.

Aerial photo-ecology is now a well-

recognized field, and many impor-

tant conclusions about plant popu-

lations can be drawn from clear and

properly interpreted photographs.

Why, then, the acrimony and dis-

agreement? One difficulty is that

many dead trees become overgrown

with tropical vines, giving the pho-

tographic impression that they are

still green and alive. Thus, the dis-

senters from the report, as well as

Meselson and two other Academy
report reviewers, feel that the dam-
age was underestimated, perhaps as

much as twentyfold. Paul W. Rich-

ards of the University of North

Wales at Bangor, Great Britain, a

world-recognized expert on tropical

rain forests and an invited member
of the committee of inquiry, says in

his dissenting statement; "(1) the

methods used led to a serious un-

derestimate of the number of dead

trees in the 1972-73 photography,

much of which was of indifferent

quality, (2) there was an inadequate

appreciation of the postmortem
changes to which trees are subject

in humid tropical climates. Because

of these changes, counts of dead

trees and estimates of crown and

tree diameters in air photographs

taken long after the death of the

trees may be very unreliable." The
question of forest damage thus re-

mains unresolved.

The social consequences of the

spraying operation transcended

even the damage to plants. Some
communities in the path of defolia-

tion operations were sprayed re-

peatedly. The resultant loss of agri-

cultural productivity led to the

abandonment of fields and ulti-

mately to the displacement of entire

village populations to urban reloca-

tion centers. This was especially

true of the mountain-dwelling Mon-
tagnards. Their villages may never

be reoccupied. Psychological reac-

tions were also common. The re-

port's summary says: "Refugees

from a rural community, which had

been heavily sprayed, showed a

higher level of emotional strain

than any other group to which they

could be compared." Even in the

cities "our study of pro-government

and opposition newspapers from

Saigon showed that the military

herbicide program came to be

viewed negatively by the people.

. . . Herbicides came to be an emo-

tionally charged symbol standing

for many apprehensions and 'dis-

tresses, especially those for which

Americans are blamed."

One controversial issue on which

the National Academy report sheds

no light at all is the possible direct

damage to humans from herbicides.

It is now known that most samples

of 2,4,5-T, including those used in

Vietnam, are contaminated with

12



Eight wild safaris pjroperlytamed
byBritishAirways.

Africa. The very word inspires

fierce images of wild animals

and jungles dense with 12-foot

plants. We'd like you to see that

Africa-from safe vantage points,

of course—on your choice of

eight wildly exciting but com-

fortably tamed African tours.

On one, you'll soar over

herds of wild beasts in a pri-

vate plane. On another, you'll

explore vast craters and deserts

in a sturdy Land Rover. Some nights you'll sleep under

African stars in the finest, weather-proofed canvas tents.

And you'll take thrilling close-up photos of lions,

giraffes and rhinos from your lodge veranda.

So this year, consider our Africa. 'We've properly

tamed the prices too.

Value Safari

15 days $1679—$1738. Journey through Kenya and
Tanzania. 'With the Masai Mara Game Reserve,

Ngorongoro Crater, Kilimanjaro, hotels, meals and

more. Good action. Good value.

East African Wing Safari

23 days $3042-53120. Fly over plunging waterfalls,

snow-topped Kibo, crocodiles and hippos in a 3-engine

private plane. Hotels and meals included.

Famous Lecturer Safari

23 days $1691 -$1801. Explore East Africa's fascinating

wildlife with world-famous experts on our Big Game &
Birds Safari. Or mix in a little Beach & Treetops or

Nyeri & Treetops Safaris. All with lodgings and meals,

naturally.

Trans Africa Safari

57 days $1863-$1972. Modern Land Rovers and an

AfrikaBus speed you through the Sahara Desert in

Algeria down to Nairobi on an eight-week journey

you'll never forget. Too much to talk about here. 'We

also have a month-long safari through Kenya and
Ethiopia and two other African Safaris in this group.

At relatively modest prices.

Call of Africa Safari

22 days $2239—$2300. Kenya's famed game reserves

and Treetops Hotel, South Africa's National Parks,

Rhodesia's "Victoria Falls and the Serengeti Plains in

Tanzania. All combined with meals, hotels and
everything you can think of.

Africa Under Canvas Safari

2 1 days $2387-$2465. Explore

Kenya's parks, game reserves

and more, alternating your nights

between comfortable lodges and
sleeping outdoors in attractive

campsites. For purists only.

African Sasafari

21 days$2800-$286l. A
flying safari in private planes

to the great wild game areas of

East Africa, frontier Botswana, Mozambique, Rhodesia and

South Africa. Comfortable tent camps and tree lodges.

Kenya's famous Treetops. Lodgings and meals, of course.

East African Wild Life Society Safaris

21 days$2198—$3575. (Including membership.) Aseries

of highly unusual safaris sponsored by this well-known

society. Leading animal experts escort you gorilla stalking,

hiking, and show you unusual game parks. Special

departures for artists and photographers.

Tour prices shown are for each of two in minimum hotel

category. Tour prices include 14/45 day economy excur-

sion fare, 22/45 day economy excursion fare or 14/21 day

Group Inclusive Tour fare, from New York. Subject to

minimum 1 5 passengers. Bookings must be made at least 1

5

days prior to departure. Surcharges for weekend travel and

supplemental charges for individuals travelling alone.

For more on how we've tamed the wild African tour, call

your Travel Agent or British Airways for dates, prices and

details. Even on Safari, you'll find we take good care of you.

nBritish Airways

Box VClO, Department 151-1540.

New York, New York 10011. Tel: (212) 687-1600.

I'd like more information on your wild but properly tamed safaris

Please send me the following brochures.

n Value Safari D East African Wing Safari

n Lecturer Safari (On Safari) D Trans Africa Safari

D Call of Africa D Africa Under Canvas Safari

D African Sasafari D East African Wild Life Society Safaris

Name

Address

1

City Zip

[I
My Travel Agent is

We'll take good care ofyou to Africa. Europe.TheWorld.

British airways
BOACandBEA
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Two expert ways
to bird watch better:

Swift's Audubon and Triton.
Ifbird watching is more than a hobby
for you, look into these superb binocu-

lars. Both were designed and perfected

in cooperation with a team ofworld

famous ornithologists.

The Audubon MKII has an extremely

wide field of445 feet, the extra power
of 8.5X, a relative light efficiency of

44.2 and exit pupil of 5.18mm. This

fir

provides clear, sharp vision even in

deep shadow. For more genei'al nature

study, try the Triton MKl 7X35 Prism
Binocular.

There's nothing swift about the way we
make our products. All our instruments

are expertly crafted and painstakingly

inspected. We take no short cuts, we
don't believe in novelties, and ifone of

our products has to be serviced, we have
representatives the world over.

For the name ofyour dealer and
a copy ofour new
brochure, write:

Because they're birds and

they're free! So you have

to change your photo habits.

One ingenious solution is a

zoom lens. It gives you a fast

change of focal lengths

without moving the camera

from your eye.

The Vivitar Automatic Zoom
lens goes from 85 to 205mm,
opens up to an impressive

f3.8 and isn't any larger than

most standard 200mm lenses.

The highly sophisticated

optical design has 13 elements

in 9 groups. The Vivitar

Automatic Zoom will fit the

automatic mounts of the

Nil<on F. Pentax, Nikkomat,

Mamiya/Sekor, Minolta and

Canon cameras.

See a demo at your photo

dealer or write for test reports

by leading photo magazines.

Vivitar Zoom lenses

Marketed in the U.S.A. by

Ponder&Best Inc.,

1630 Stewart Street.

Santa Monica, California 90406

In Canada: Precision

Cameras of Canada, Ltd.

Why dont birds
stay -where they are while

you chaoigc lenses?

one to twenty-five parts per million

of TCDD, an extremely toxic im-

purity belonging to the chemical

group called dioxins. As little as ten

parts per billion of this compound
is capable of causing malformations

of developing embryos in utero, and

the report estimates that between

220 and 360 pounds of TCDD were

released into the air over South

Vietnam. TCDD appears to be a

persistent substance: fish obtained

from inland waters in 1973, several

vears after cessation of the spray-

ing, were found by Meselson and

his Harvard colleague chemist Rob-

ert Baughman to contain significant

quantities of this toxic impurity.

This raises the possibility that inad-

vertent but widespread poisoning of

the population may have taken

place and mav be continuing.

Attempts to substantiate evi-

dence of damage to humans was in-

conclusive. The report said, "The
Committee could find no conclusive

evidence of association between ex-

posure to herbicides and birth de-

fects in humans. . .
." The study

continued, however, "The Com-
mittee has not yet completed its

comparison of herbicide-spray

records with the dates and places of

birth of children with birth defects

who were treated at the Barsky

Unit, Cho-Rav Hospital, Saigon-

Cholon. The Barsky data are prob-

ably the best ones that can be ob-

tained in SVN [South Vietnam] for

the studv of the problem."

It is unlikelv that this report will

end the controversy that has sur-

rounded the military use of herbi-

cides from the very inception of the

program. But partlv because of the

negative tone of sections of the re-

port, some of the original militarv

supporters of defoliation are now^

said to have backed off and to have

dropped their opposition to in-

cluding herbicides in the list of

weapons proscribed by the Geneva

Protocol of 1925. If' that is true,

then the United States may, at long

last, ratify the treaty, which was

written largely by Americans but

shunned bv our countrv since the

post World War I wave of isolation-

ism. There is even some sentiment

in Congress for appropriating

money to begin to undo the ecologi-

cal damage we have caused in Viet-

nam.

Columnist Arthur W . Galston teaches

biology at Yale Lniversity.



Australia is aland apart. Good thing,too.

Orwe wouldrit have Kookaburras,Kangaroos,

Koalas,anda whole lot ofother things

you can onfy findDownUnder.

Go to Melbourne's Royal Botanical Gardens, they're the

finest in Australia. Visit the Sir Colin Mackenzie Sanctuary
where the Platypus was first bred in captivity (that's that

funny, furry, duck-billed creature that's actually a living fossil).

On Phillip Island see thousands of Fairy Penguins, the

world's smallest. Be a guest at a hundred-year-old homestead.

The owners are noted bird-watchers and they'll give you the

drum* on our feathered mates. Laughing Kookaburras. Gallahs

that flit about like tiny Charlie Chaplins

(we Aussies call bad drivers "mug
gallahs"). Willy Wagtails. Butcher-birds.

Masked Owls. And outlandish kinds of

parrots.

In Canberra go to the Tidbinbilla

Nature Reserve. All sorts of Kangaroos,
lots of them carrying their joeys*. Not
to mention Swamp Wallabies, Ring-tailed Possums, Emus (those big

silly birds that can't fly a lick), shy bush animals.

In Sydney take a ferry to the Taronga Zoo Park and Aquarium. Inside, fantastic water
and wildlife. Outside a bonzer* harbor view,with Sydney's hundred-million-dollar Opera House
looking like a mammoth space-age sailboat.

See the Koala Sanctuary in Brisbane. 150 cute slow-pokey Koalas, and cuddling is encour-

aged. And while you're there visit jungly Lamington National Park. Over 500 waterfalls,

orchids thick as weeds. Lyrebirds (if you're lucky you can catch one in a courtship dance).

Naturally, you won't just be taking in our flora and fauna
;
you'll be enjoying our fine

tucker*, and having a good drop* with us Aussies. We're a rare species, too. Don't know how to

be unfriendly, so very quickly you become our mates. It'll be a beaut trip.

Just mail in the coupon and we'll tell you more about our reasonably-priced prepackaged
wildlife tours. Of course, if you prefer an individual tour, your Travel Agent will gladly plan
one for you. •The Drum/the truth *Joey/baby kangaroo *Bonzer/ great •Tucker /food •Good Drop/drink

Australian Tourist Commission Dept. N2
1270 Avenue of the Americas, N.Y., N.Y. 10020
3550 Wilsliire Blvd., Los Angeles, Calif. 90010

Already I'm wild for Australia's wildlife.

Please send me literature on

n Birds n Flora D Fauna
I'm interested in D Group Tours

n Individual Itineraries

Name

City

xVUo JL rLrVLJuV Wliere the good old days are now
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This \'iew of Life by Stopl^on Jay Goiilcl

E)ai*>vln's Dilemma
The father of evolution anticipated, but

failed to prevent, the misunderstanding that

has haunted his theory' for a century

Several readers have requested

an explanation for the somewhat
cryptic title of my column—"This
View of Life." It is taken from the

last sentence of Charles Darwin's

Origin of Species:

There is grandeur in this view of

life, with its several powers, hav-

ing been originallv breathed by

the Creator into a few forms or

into one; and that, whilst this

planet has gone cycling on ac-

cording to the fixed law of grav-

ity, from so simple a beginning

endless forms most beautiful and

most wonderful have been, and

are being evolved.

This view of life, then, is the

evolutionars' perspective, the frame-

work, for all mv contributions to

this column. As a personal state-

ment, it also honors mv heroes

among past and present evolution-

ists—Charles Darwin, who coined

the phrase, and George Gaylord

Simpson, who used it as the title for

a collection of essays.

The exegesis of evolution as a

In an 1871 cartoon, a gorilla complains, "That man . . . savs he is

one of my Descendants. " The founder of the Society for the

Prevention of Cruelty to Animals, Henry Bergh, adds: 'Mr. Darwin,

how could you insult him so?"

concept has occupied the lifetimes

of a thousand scientists. Here, I

shall present something almost

laughablv narrow in comparison—
an exegesis of the word itself. I

shall trace how "this view of life"

came to be called evolution. The
tale is complex and fascinating as a

purely antiquarian exercise in ety-

mological detection. But more is at

stake, for a past usage of this word
has contributed to the most com-

mon, current misunderstanding be-

tween laymen and scientists.

To begin with a paradox: Dar-

win, Lamarck, and Haeckel—the
greatest nineteenth-century evolu-

tionists of England, France, and

Germany, respectively—did not use

evolution in the original editions of

their great works. ^^Tiv not? And
how did their ston' of organic

change acquire its present name?
Darwin, who spoke of ''descent

with modification," shunned evolu-

tion as a description of his theory

for two reasons. In Darwin's day,

evolution already described a the-

ors' of embrvology that could not be

reconciled with his views of organic

development.

In 1744, the German biologist

Albrecht von Haller had coined the

term evolution to describe the no-

tion that embryos grew from pre-

formed homunculi enclosed in the

egg or sperm (and that, fantastic as

it may seem today, all future gener-

ations had been created in the

ovaries of Eve or testes of Adam,
enclosed like Russian dolls, one

within the next—a homunculus in

each of Eve's ova, a tinier homun-
culus in each ovum of the homun-
culus, and so on). Haller chose his

term carefullv, for the Latin evol-

vere means "to unroll"; indeed, the

tiny homunculus unfolded from its

i6



.„... antiques and reproductions are the concern of

'artv American Life, our official magazine. Travel,

craft, and the telling of the story of the people

Hung
America are our concern too.

Natural Hislory Magazine

I.

Ear>/ American Societ/

Please enroll me as a member of the

Early American Society and bill my
annual dues of $6,00 after I have re-

ceived my first issue of EARLY AMERI-

CAN LIFE. I understand that if the first

issue does not live up to my expectations

I may cancel without further obligation.

Name.

Address-

City

State. -Zip.
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Do 18th

century things

have a place in

our century?

From the 18th and 19th centuries

come the warm and beautiful designs

in furnishings, tools and accessories

that are working a new revolution in

the quality of life of twentieth

century man. Read here how the

Early American Society

can help you bring the

beauty of early America
into your family's life.

^-^

The Early American Society Story
Millions of present-day Americans are stimulated by

the warmth and beauty of young America. Some wish to

re-create in their homes a total atmosphere that recalls

Colonial days. Others practice the skills that created the

objects and art of the period. Still others wish to absorb

the background - the "social history" of the people of

that day through understanding how they lived, loved,

and worked.

The Early American Society, founded in 1969, is dedi-

cated to bringing the total story of American social

history of the period, 1700-1850, to those who wish to

use it in their lives. We accomplish this through several

programs including publishing EARLY AMERICAN
LIFE six times each year. Our magazine features articles,

lavishly illustrated, on arts, crafts, antiques, restoration,

travel to historic sites, and all related subjects of interest

to members.
To foster reading of books on these subjects, the Early

American Society Book Program offers the latest books
of leading publishers at discounts up to 25%. Heirloom
quality reproductions of outstanding early furniture

items are commissioned by the Society and made availa-

ble only to members in limited editions. Group travel

and historical assemblies offer members the opportunity

to enrich themselves under the guidance of qualified

professionals.

If your special early American interest includes

antiques, restoration, arts, crafts, social history, or simply

the warm style of the period, 1700-1850, your member-
ship in the Early American Society may become one of

your most valuable possessions. We are certain enough
of this to offer a no-risk membership. Just mail the appli-

cation below or the accompanying card. You pay only

after your mind is made up that you are satisfied with

your membership. Annual dues are S6.00.

f Member Service Center "s«r The Early American Society >

3300 Walnut St., Boulder, Colo. 80302

Please enroll me as a member in the Early American Society

and bill my annual dues of $6.00 after I have received my
first issue of EARLY AMERICAN LIFE. I understand that if

the first issue does not live up to my expectations I may cancel

without further obligation.

Name.

Address-

City -Zip.



originally cramped quarters and

simplv increased in size during its

embrv'onic development.

Yet Haller's embryological evo-

lution seemed to preclude Darwin's

descent with modification. If the en-

tire history of the human race was

prepackaged into Eve's ovaries,

how could natural selection (or any

other force) alter the preordained

course of our sojourn on earth?

Our mystery seems only to

deepen. How could Haller's term

be transformed into a nearly oppo-

site meaning? This became possible

only because Haller's theory was in

its death throes by 1859; with its

demise, the term that Haller had

used became available for other

purposes.

Evolution, in Darwin's day, had

become a common English word
with a meaning quite different from

Haller's technical sense. The Ox-

ford English Dictionary traces it to

a 1647 poem of H. More: "Evolu-

tion of outward forms spread in the

world's vast spright [spirit]." But

this was "unrolling" in a sense very

different from Haller's. It implied

"the appearance in orderly succes-

sion of a long train of events," and

more important, it embodied a con-

cept oj progressive development—an
orderly unfolding from simple to

complex. The O.E.D. continues,

"The process of developing from a

rudimentary' to a mature or com-

plete state." Thus evolution, in the

vernacular, was firmly tied to a con-

cept of progress.

Darwin did use evolve in this

vernacular sense—in fact it is the

verv last word of his book. He
chose it for this passage because he

wanted to contrast the flux of or-

ganic development with the fixity of

such physical laws as gravitation.

But it was a word he used very

rarely indeed, for Darwin explicitly

rejected the common equation of

what we now call evolution with

any notion of progress.

In a famous epigram, Darwin re-

minded himself never to say

"higher" or "lower" in describing

the structure of organisms—for if an

amoeba is as well adapted to its en-

vironment as we are to ours, who is

to say that we are higher creatures?

Thus Darwin shunned evolution as

a description for his descent with

modification, both because its tech-

nical meaning contrasted with his

position and because he was uncom-
fortable with the notion of inevi-

table progress inherent in its ver-

nacular meaning.

The propaganda of the indefati-

gable Herbert Spencer, Victorian

pundit of nearly everything,
brought evolution into the English

language as a svnonym for descent

with modification. Evolution, to

Spencer, was the overarching law of

all development. And, to a smug
Victorian, what principle other than

progress could rule the devel-

opmental processes of the universe?

Thus. Spencer defined the universal

law in his First Principles of 1862:

"Evolution is an integration of mat-

ter and concomitant dissipation of

motion; during which the matter

passes from an indefinite, incoher-

ent homogeneity to a definite co-

herent heterogeneity."

Two other aspects of Spencer's

work contributed to the estab-

lishment of evolution in its present

meaning: First, in writing his very'

popular Principles of Biology

(1864—1867), Spencer constantly

used "evolution" as a description of

organic change. Second, he did not

view progress as an intrinsic capac-
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ity of matter, but as a result of "co-

operation" between internal and ex-

ternal (environmental) forces. This

view fit nicely with most nine-

teenth-century concepts of organic

evolution, for Victorian scientists

easily equated organic change with

organic progress. Thus evolution

was available when many scientists

felt a need for a term more succinct

than Darwin's descent with modi-

fication. And since most evolution-

ists saw organic change as a process

directed toward increasing com-

plexity (that is, to us), their appro-

priation of Spencer's general term

did no violence to his definition.

Ironically, Darwin, with his aver-

sion to saying "higher" or "lower,"

stood almost alone in insisting that

organic change led only to increas-

ing adaptation between organisms

and their own environment and not

to an abstract ideal of progress de-

fined by structural complexity. Had
we heeded Darwin's warning, we
would have been spared much of

the confusion and misunderstand-

ing that exists between scientists

and laymen today. Scientists long

ago abandoned the concept of nec-

essary links between evolution and

progress as the worst kind of an-

thropocentric bias. Yet most lay-

men still equate evolution with

progress and define human evolu-

tion not simply as change, but as in-

creasing intelligence, increasing

height, or some other measure of as-

sumed improvement.

In what may well be the most

widespread antievolutionary docu-

ment of modern times, the Jeho-

vah's Witnesses' pamphlet "Did
Man Get Here by Evolution or by

Creation" proclaims: "Evolution, in

very simple terms, means that life

progressed from one-celled orga-

nisms to its highest state, the hu-

man being, by means of a series of

biological changes taking place over

millions of years. . . . Mere change
within a basic type of living thing is

not to be regarded as evolution."

This fallacious equation of or-

ganic evolution with a man-cen-

tered concept of progress continues

to have unfortunate consequences.

Historically, it engendered the

abuses of Social Darwinism (which

Darwin himself held in such suspi-

cion). This discredited theory

ranked human groups and cultures

according to assumed level of evolu-

tionary attainment, with (not sur-

prisingly) "advanced" white Euro-

peans at the top and "primitive"

people dwelling in their conquered

colonies at the bottom.

Today, it remains a primary com-

ponent of our global arrogance, our

belief in dominion over, rather than

fellowship with, more than a mil-

lion other species that inhabit our

planet. The moving finger has writ-

ten, of course, and nothing can be

done; yet I am rather sorry that sci-

entists contributed to a fundamen-

tal misunderstanding by selecting a

vernacular word meaning progress

as a name for "this view of life."

Columnist Stephen Jay Gould teaches

geology at Harvard University.
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of the Infinite Buclcllias
by Judith M. Tx-eistman

Carved into the sandstone cliffs of Shansi Province, the Yun-kang

shrines have borne witness to 1,500 years of Chinese history
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Li Tao-yuan, a sixth-century ge-

ographer-historian, describing the

Buddhist cave shrines of Yiin-kang,

wrote: "Along the ridge the stones

are carved and the hills hollowed

out. The statues are colossal: rarely

has anything similar been seen in

the world of men. There are shrines

on the hills and pavilions by the wa-

ter. In the distance, incense-

shrouded temples are dimly seen.

The groves of trees are like brocade

and the lakes like mirrors."

26

The caves, seemingly randomly

spaced, small niches and large, dark

grottos, dot the sandstone cliffs for

nearly a mile. The head of a huge

stone Buddha, largely hidden in the

shadows of a cavernous hall, looks

out over the barren and dusty plain.

Another Buddha, too large to com-

prehend when viewed from close

up, sits on a lotus throne. The walls

of the cliff, with thousands of fig-

ures carved in relief, look like a

tapestry; it is said there are more

than 50,000 images at Yiin-kang.

During the fifteen centuries since

their creation, these caves in Shansi

Province have been visited by em-

perors and merchants, peasants and

pastoralists. They have borne wit-

ness to persecutions and revolutions.

The temples have been abandoned,

rebuilt, and abandoned again. Some
of the statues have been desecrated

and restored. Donors and worshipers

have come to the caves, but so too

have thieves, who hacked the carved



stone (iiil ol llii- niounlain and sold

the statiK'S lo foreijiners. In sum. die

Buddhas, bodliisallvas, and nuilli-

ludes of human and ('eleslial beings

ha\e witnessed 1,500 years of Chi-

nese liislorv.

In 1961 tlie eaves were declared

a national nionunKnil, to l)e pre-

served and maintained as a valued

relic of antiquity. Throughout the

long existence of Yiin-kang the role

of "monument" has been up-

permost; even at its creation it was

as much a political as a religious ex-

pression. In eonlemporary times,

the art has been viewed through the

lilters ol Buddhist worship. Western

esthetics, and ethnic history, but

within the People's Republic of

China interest has returned to the

original (although perhaps only im-

plicit) intent, which em])hasizes,

not the content of the monument,
but its existence as a symbol of the

identity of the national past and the

ideal of political unification.

Yiin-kang is located in present-

day Ta-l'ung district, about 10

The main caves at Yiin-kang.

carved during a period of

forty years, show increasing

Chinese influence. Earlier

Buddhas, right, ca. 460, are

robust and expressive in

the Western manner, but

those carved in 490,

above, reflect the flat,

linear style of
Chinese painting.
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Buddhist symbols are evident

throughout Yun-kang. The

raised right hands of the twin

Buddhas. left, signify

reassurance; beneath them,

replication of the 'thousand

Buddhas" emphasizes the belief

that anyone can attain

Buddhahood. Below: Three

Buddhas and a bodhisattva

(lower left) are carved into four
niches that symbolize the four
quarters of the universe.

I I
'

miles from the city of Ta-t'ung and

250 miles northwest of Peking. It is

in the semiarid loessland region of

northern China, the region of the

Great Wall, of centuries of inter-

change between agriculturalists and

pastoral nomads.

During the Han dynasty's reign

in the north-central China plain, at

the beginning of the third century,

Ta-t'ung was an important com-

mercial and administrative center.

Later, when regionalism prevailed

(called the Period of Disunity, a.d.

315-585) the citv was the earliest

capital of the Northern Wei dy-

nasty. The emperor's palace (re-

28

mains of its pillars and tiles were

recently excavated) was located

there. The palace had a number of

gates, their stupas or pagodas

"reaching to the sky." A broad ave-

nue led to the palace's central gate;

streams on each side of the avenue

encircled the palace buildings. On
the banks of the eastern stream

were great Buddhist temples—

a

five-storied dram tower and a

seven-storied stupa. A Taoist

temple also stood to the east, while

a smaller three-storied stupa was on

the western bank. Gardens in the

western and southern sectors of the

city included special medicinal

.'>



[ilaiits. Ill llic iHiilhrrn fi;inlrn there

were refleetiiij;; ponds ;ui(l an enilo-

sure for tigers; Buddliisl monks
iiiedilaled near a slupa temple and

in meditation eaves. Tliere was a

military eneampnient and trainini^

ground outside the eastern sector.

Cvpress groves, a great roval mau-

soleum with elaborately decorated

pillars, and screens of carved blue-

stone dotted the countryside. In the

distance were the sacred places:

Yiin-kang and Mount Wu Tai. The
city flourished until 494, when a

new capital was established at Lo-

vang.

f A 1

The well-planned city of Ta-t"ung.

which had endured as the ('apital

lor only a hundred years, reflected

(he contradiction between the

power that resided in the military

hamework of the contjuering north-

ern pasloralists and the agricul-

turally based power of the Han Chi-

nese political organization. Both in

layout and administration, the city

of Ta-t'ung fostered the Chinese im-

age of the cosmic order, highly bu-

reaucratized and bounded, civil as

opposed to barbaric. But underlying

this image was the "barbarian" vi-

sion of limitless expansion captured

in the Yiin-kang caves.

The Northern Wei dynasty,

which established Ta-t'ung as its

capital, had been founded by a

dominant clan, or family, of the

T'o-pa people. T'o-pa is used collec-

tively to represent all the tribes or

tribal remnants incorporated into

the military state that grew out of

hundreds of years of nomadic raid-

ing on sedentary agriculturalists

and competition for grassland re-

sources. The T'o-pa probably origi-

nated in the frontier territories of

Mongolia and Manchuria, absorb-

ing other tribes and rapidly assimi-

lating migrating peasants and arti-

sans of Han Chinese origin.

In the process of conquering

northern China, the T'o-pa under-

went a series of structural changes

that prepared them to assume state-

hood and eventually take control of

an empire. Tliese changes grew out

of their need to gain access to the

agricultural wealth of the north

China plains. Tlie T'o-pa used the

local Chinese gentry of the con-

quered eastern territories to extract

produce and taxes from the peas-

ants and established a supportive

network of military outposts run-

ning from the hinterlands to the

capital, where Chinese literati and

nobility had been drawn into court

service. The T'o-pa rulers had de-

stroyed their own tribal foundations

by substituting a military organiza-

tion for clanship; they now brought

tribal chieftains to the court as mili-

tary officers and converted other

pastoralist tribes into military units.

In 462, class stratification was
codified. A number of edicts,

which crosscut ethnic boundaries,

regulated dress style, language,

and courtly behavior, and forbade

intermarriage between the classes.

The classes were legally defined as

gentry, commoners, private and
state serfs, and slaves. There were
also numerous service categories,

such as "tomb families," who
maintained the royal graves, postal

families, kiln families, musicians,

magicians, and medical special-

ists.

The edicts also created an aris-

tocracy of the eight leading T'o-pa

families and four great Chinese fam-

ilies. The need to bring more and
more Chinese officials into adminis-

trative positions raised new prob-

lems for the T'o-pa. Because of the

extended kinship system of the Chi-

nese, each official was part of a ra-

mifying network of people to whom
wealth was now accessible. T'o-pa

wealth, on the other hand, formerly

derived from their herds, was now
much deteriorated. To remain a

state power in the face of growing

Chinese power from within, the T'o-

pa had to make the transition from

a pastoral economy to one based on

land and agriculture.

As a method of opening up new
land and reclaiming abandoned
tracts (it is estimated that about 20
percent of the Chinese peasant pop-

ulation migrated south during this

period), the T'o-pa in 486 instituted

the "equal fields" system of land

distribution. Under this system, the

state allocated lots to each adult

man. The land always reverted to

the state, and except for plots on
which mulberry trees were culti-

vated, proprietorship could never

pass from father to son. In return,

each farmer paid a grain tax and a

cloth tax and gave twenty days of

service to the state. In addition to

raising revenues, increasing produc-

tion, and restraining the growth of

the great Chinese land-owning fam-

ilies, this system had another effect:

by assuming that all land belonged

to the state, it legitimized the con-

cept of sovereignty.

The T'o-pa were struggling to

maintain their identity. Not only

were they faced with an increasing

movement toward Sinicization but

they were also undergoing radical

social change. They found a partial

solution by embracing Buddhism.
The motivation was complex; cer-
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tainlv the historiial experience in

Central Asia and India had demon-
strated the intimate ties of institu-

tional Buddhism and commercial

development. The monasteries and

temples were also the inns and hos-

tels, and eventually the banks, for

merchants traveling the Great Silk

Road. Earlier patterns of trade and

tributary exchange had defined so-

cial and political relationships be-

tween the Han Chinese and the

various nomadic tribes and had pro-

vided a primary channel for popu-

lation movement on the frontier.

Buddhism, especially in the form it

took in this area, gave intellectual

support to these relationships.

While the rigid, hierarchical politi-

cal philosophy of Confucianism had

no room for barbarians and mer-

chants, the Buddhist vision facili-

tated social change.

At the same time, the T'o-pa rul-

ers used Buddhism as they used the

equal fields system—to legitimize

sovereignty and maintain their in-

tegrity in the face of the Chinese

gentry upon whom they relied in-

creasingly for much of their sup-

port. The T'o-pa emperor soon

came to be regarded as a Buddha
and established a state religion. The
peasants, Chinese and barbarian, as

well as the wandering herders, were

able to find elements of their own
folk religions in Buddhist practice,

while the message of salvation ap-

pealed to them in a time of ferment

and growing impoverishment.

The early Northern Wei emper-

ors built temples and monasteries,

encouraged monks to gather and

discuss religious doctrine, and es-

tablished an academy for the study

and translation of Buddhist docu-

ments. The monasteries and tem-

ples prospered, the rich made en-

dowments of land to escape taxa-

tion, and the poor flocked to the

Passageways, balconies, and
arches give the caves a

feeling of expansion and
suggest the limitlessness

of Buddhism. The blue paint

is a product of restoration.

Buddhist centers to escape military

and corvee service.

In time, however, Buddhist ex-

pansion proved so successful that it

threatened the secular government.

The Northern Wei, suffering from

the drain of manpower, grain fields,

and tax money, began to persecute

the Buddhists, destroying temples

and icons, murdering many monks
and nuns, and prohibiting anyone

under the age of fifty from joining

monastic orders. The persecution

lasted from 446 to 450, and during

this time the Confucian ethos of the

Han Chinese gained dominance.

The Northern Wei were caught.

In an effort to suppress the Han
Chinese, unify northern China, and

forge a new cultural identity, they

now attempted to reestablish Bud-

dhist supremacy. The middle years

of Ta-t'ung's history were called

Ho-ping, "the time of peace and

harmony." During these years of

constructive reflection the conflict

was raised to a conscious level and

Yiin-kang was built.

In 466 the emperor appointed a

monk to take charge of all Buddhist

affairs. This monk, T'an-yao, pro-

posed to the emperor that five exca-

vations be made in the cliffs of the

Wu Chou hills and that a huge im-

age of the Buddha "ornamented

more beautifully than any to be

seen in the world" be carved in

each hollow. According to later Chi-

nese commentaries, these plans

were designed to protect the

shrines: the mountain cliffs were

sheltered; the statues were carved

of indestructible stone, rather than

made of clay as in earlier times and

other regions: their colossal size

would prevent desecration; and the

images were "multiplied into in-

finity" in order to withstand antici-

pated attacks. In fact, all these fea-

tures have symbolic reference to

folk religious beliefs, as well as to

Buddhist philosophy.

The largest of the caves could ac-

commodate three thousand people.

At the eastern end of the ridge,

T'an-yao built a monastery for one

thousand monks. Excavation and

building continued on a grand scale

until the Northern Wei moved to

Lo-yang at the end of the fifth cen-

tury. For the next 600 years Ta-

t'ung was simply an abandoned city

and Yiin-kang was left in the hands

of a few pious monks.

In the eleventh century, how-

ever, Ta-t'ung became one of the

five capitals of the Liao dynasty,

and during the ensuing Buddhist

revival, the Yiin-kang caves were

restored; there is a Liao inscription

recording repairs made to 1,876

figures. New sculptures were dedi-

cated and small temples constructed

outside the caves. Then, they were

again abandoned, this time for five

centuries. Toward the end of the

Ming era, when peaceful frontier

conditions were secured, commerce
and pilgrimages to Yiin-kang re-

sumed. Inns were opened and the

temples served as hostels for hun-

dreds of travelers. Poems were writ-

ten to celebrate the visits of famous

people, and in 1696, after he had

stopped at the caves, the Emperor
K'ang-hsi initiated restoration.

Foreigners, especially French

archeologists, began to study the

caves in the early twentieth cen-

tury, but definitive explorations and

recordings were undertaken by Jap-

anese scholars. Interestingly, this

research was carried out both be-

fore and during the Sino-Japanese

war and continued until 1945. To
raise money for the expedition and

final publication of the many vol-

umes of photographs, maps, and

rubbings, the "Society for Support

of Scientific Investigation of the

Yiin-kang Caves" was formed in

Kyoto in 1940.

The caves provide an extraordi-

narily rich source of data for

those interested in the lexicon of

Buddhist iconography as well as

for the art historian. A Classical

figure holding a trident and wear-

ing a winged hat looks across a

doorway at a three-headed Siva;

Sumerian lions and central Asian

griffons, Han-style tigers and drag-

ons, lotus blossoms from India,

and the architectural permutations

that transformed the Indian stupa

into the Chinese pagoda—all these

have provided great sport for the

scholar juggling time and ideas

outside the boundaries of a his-

torical era and outside of a cul-

turar tradition.

Yet the Yiin-kang cave shrines

were created within a span of about

forty years and, although stylistic
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changes can be perceived and indi-

vidual differences in craftsmanship

are evident, the whole can be

viewed as a single monument, with

layers of meaning that were appar-

ent to the viewers of the fifth cen-

tury as well as to the artists. Appre-

ciation of these meanings did not

depend upon recognition of the

Greek Neptune, for example.

The people of central Asia,

southern Manchuria, and Mongolia,

unlettered—certainly in Sanskrit

and in Buddhist iconography-
could nonetheless respond to the

concept of the sanctified cave

within the rock. The all-pervasive

and powerful "emptiness" of the

Buddha was inherent in the giant

statues: the viewer was forced to

walk around the colossal figures yet

could never "see" them except in

partial view. But the replication of

the "thousand Buddhas" in each

great cave, on the cliffs, and in the

temples reinforced the belief that

everv individual could attain Bud-

dhahood. The beauty of the celestial

musicians needed no convention for

ecstatic understanding. The orna-

mental designs were exotic but not

so strange as to be unpleasing.

The question of how the people

could accept a foreign art can be

answered in the context of what was

happening in the monasteries and

the marketplace. During the period

that the caves were built, major

Buddhist works were being trans-

lated and copied into Chinese. Also,

the exchange of pilgrims between

India and China had accelerated,

mirroring the increased tempo and

volume of trade between East and

West. Silks, porcelains, and metal-

work, bearing the art motifs of the

Western world, were becoming fa-

miliar to more and more people.

The instructive aspect of the

caves, counterpart of the textual

translations, is most apparent in the

cave containing the jatakas, scenes

representing events in Siddhartha

Gautama's life. It was the first time

they appeared in China. In this cave

the central core of rock has been

sculptured into the shape of a pa-

goda resting on four elephants'

backs. As one walks around the

central pagoda, one can follow a

bas-relief running along the sides of

the cave just above eye level. It de-

picts episodes of Gautama's early

life: his encounters with poverty

and disease, his farewell to his wife,

his renunciation of asceticism, and

his final escape on the horse with

muffled hoofs.

The pagoda itself has four grand

Buddhas in various postures of con-

templation. The calm and inert

mass of the Buddha is in contrast to

the carved walls and ceilings, where

rays of light play on the features of

a compassionate bodhisattva and il-

luminate the multitude of celestial

beings, the niches with small stat-

ues, and the ornamental friezes that

seem to embrace everything. There

is an upward, spiraling movement
within the cave, and the density of

the carvings gives the stone a life-

like quality.

The cultural tensions between

the Han Chinese and the T'o-pa at

the court of Ta-t'ung were partly re-

solved in the art of Yiin-kang, as a

distinctive style emerged. Conven-

tions of Western Buddhist art were

reinterpreted. The simple lotus

blossom, symbol of birth and
rebirth, became more intricate. The
pointed arch, which derived from

the lotus motif and which formed

the niche in the Indian tradition,

became an architectural device at

Yiin-kang, used to create interior

space. The addition of Chinese-style

balconies, railings, roofs, and side

posts gave the rock a constructed

appearance.

The melding of forms accom-

plished in the decorative art at Yiin-

kang created a fresh style, ex-

panding beyond Buddhist art per se

and becoming part of a genuine

folk tradition. Yiin-kang set the

stage, but the merger of East and

West—the animals and birds of cen-

tral Asia painted into landscapes

that derived from the ancient "Po'

Shan" censers. Western floral de-

signs transformed into the sil-

houette style of the traditional Chi-

nese bronze mirrors—would be

explored in many media for many
generations.

The art at Yiin-kang, however,

also reflects the economic and polit-

ical pressures that ultimatelv forced

the Northern Wei to abandon Ta-

t'ung and attempt to promulgate

their way of life in the Chinese city-

center of Lo-yang. The earliest stat-

ues were free and expressive, but

later ones reveal the increasing Chi-

nese influence and seem curiouslv

restrained, reflecting the flat, linear

style of Chinese painting. The radi-

ance of the wild nimbi and celestial

scenes was subdued, and the bo-

dhisattvas and secular worshipers

no longer wore northern costumes,

but were dressed in the Chinese

court manner. In the words of the

Japanese scholars who studied Ta-

t'ung, there was a transformation

from "an imagined exotic to a real-

istic Chinese style."

Thus was the tragedy of the T'o-

pa artistically expressed. With their

move to Lo-yang, T'o-pa identity

was subsumed into that of the Sui.

Then the T'ang rose to power, im-

posing Han-style bureaucracy on

wider and wider spheres of Chinese

society. It would, however, be false

to say simply that the T'o-pa lost

their identity and became Sinicized

or assimilated, for it was out of con-

frontations such as that at Ta-t'ung

and others with southern "barbar-

ians" that the greatness of these

Chinese dynasties was born.

Perhaps this is why the Yiin-

kang caves can be comfortably in-

corporated into present-dav China's

dominant political ideology; as a

monument, they are once again ex-

pressive of potential national unity

and cultural renaissance. Although

such a view ignores the religious

content of the caves, it does not re-

ject it. The cuiTcnt emphasis on the

heritage of the past is an example of

an ancient form given new mean-

ing. In the case of Yiin-kang, this

symbolic interpretation may be sur-

prisingly close to the intentions of

the caves' creators.

Ta-t'ung and the Yun-kang

caves were abandoned at the

end of the fifth century.

But 600 years later, the Liao

dynasty revived Buddhism in

the area and built new

temples. The images, right,

are of lacquered clay.
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When tlxe Turtle Collapses,
tlie World Ends
by Bernard INietsctimann

After delivering a lectiire on the solar system, philosopher-psychologist William

James was approached by an elderly lady who claimed she had a theory superior to the one
described by him.

"We don't live on a ball rotating around the sun," she said. "We live on a crust of earth

on the back of a giant turtle."

Not wishing to demolish this absurd argument with the massive scientific evidence at

his command, James decided to dissuade his opponent gently.

"If yom" theory is correct, madam, what does this turtle stand on?"

"You're a very clever man, Mr. James, and that's a good question, but I can answer that.

The first turtle stands on the back of a second, far larger, turtle."

"But what does this second turtle stand on?" James asked patiently.

The old lady crowed triumphantly, "It's no use, Mr. James—it's tm-tles all the way down."

In the half-light of dawn, a sail-

ing canoe approaches a shoal where

nets have been set the day before.

A Miskito turtleman stands in the

bow and points to a distant splash

that breaks the gray sheen of the

Caribbean waters. Even from a hun-

dred yards, he can tell that a green

turtle has been caught in one of the

nets. His two companions quickly

bring the craft alongside the turtle,

and as they pull it from the sea, its

glistening shell reflects the first rays

of the rising sun. As two men work
to remove the heavy reptile from
the net, the third keeps the canoe

headed into the swells and beside

the anchored net. After its fins have

been pierced and lashed with bark

fiber cord, the 250-pound turtle is

placed on its back in the bottom of

the canoe. The turtlemen are

happy. Perhaps their luck will be

good today and their other nets will

also yield many turtles.

These green turtles, caught by
Miskito Indian turtlemen off the

eastern coast of Nicaragua, are des-

tined for distant markets. Their

butchered bodies will pass through

many hands, local and foreign,

eventually ending up in tins, bot-

tles, and freezers far away. Their

meat, leather, shell, oil, and calipee.

a gelatinous substance that is the

base for turtle soup, will be used to

produce goods consumed in more
affluent parts of the world.

The coastal Miskito Indians are

very dependent on green turtles.

Their culture has long been adapted

to utilizing the once vast popu-

lations that inhabited the largest sea

turtle feeding grounds in the West-

ern Hemisphere. As the most im-

portant link between livelihood, so-

cial interaction, and environment,

green turtles were the pivotal re-

source cu-ound which traditional

Miskito Indian society revolved.

These large reptiles also provided

the major source of protein for Mis-

kito subsistence. Now this priceless

and limited resource has become a

prized commodity that is being ex-

ploited almost entirely for economic

reasons.

In the past, turtles fulfilled the

nutritional needs as well as the so-

cial responsibilities of Miskito

society. Today, however, the Mis-

kito depend mainly on the sale of

turtles to provide them with the

money they need to purchase house-

hold goods and other necessities.

But turtles are a declining resource;

overdependence on them is leading

the Miskito into an ecological blind

alley. The cultural control mecha-

nisms that once adapted the Miskito

to their environment and faunal re-

sources are now circumvented or

inoperative, and they are caught up
in a system of continued in-

tensification of turtle fishing, which

threatens to provide neither cash

nor subsistence.

I have been studying this situ-

ation for several years, unraveling

its historical context and piecing to-

gether its past and future effect on

Miskito society, economy, and diet,

and on the turtle population.

The coastal Miskito Indians are

among the world's most adept

small-craft seamen and turtlemen.

Their traditional subsistence system

provided dependable yields from

the judicious scheduling of resource

procurement activities. Agriculture,

hunting, fishing, and gathering

were organized in accordance with

Miskito Indians haul a green

turtle from the Caribbean.

Overexploitation has caused the

decline of these turtles and the

human culture they supported.
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seasonal fluctuations in weather and

resource availability and provided

adequate amounts of food and mate-

rials without overexploiting any one

species or site. Women cultivated

the crops while men hunted and

fished. Turtle fishing was the back-

bone of subsistence, providing meat

throughout the year.

Mislcito society and economy

were interdependent. There was no

economic activity without a social

context and every social act had a

reciprocal economic aspect. To the

Miskito, meat, especially turtle

meat, was the most esteemed and

valuable resource, for it was not

only a mainstay of subsistence, it

was the item most commonly dis-

tributed to relatives and friends.

Meat shared in this way satisfied

mutual obligations and responsi-

bilities and smoothed out daily and

seasonal differences in the acquisi-

tion of animal protein. In this way,

those too young, old, sick, or other-

wise unable to secure meat received

their share, and a certain balance in

the village was achieved: minimal

food requirements were met, meat

surplus was disposed of to others,

and social responsibilities were sat-

isfied.

Today, the older Miskito recall

that when meat was scarce in the

village, a few turtlemen would put

out to sea in their dugout canoes for

a day's harpooning on the turtle

feeding grounds. In the afternoon,

the men would return, sailing be-

fore the northeast trade wind,

bringing meat for all. Gathered on

the beach, the villagers helped drag

the canoes into thatched storage

sheds. After the turtles were butch-

ered and the meat distributed, ev-

eryone returned home to the cook-

ing fires.

Historical circumstances and a

series of boom-bust economic cy-

cles disrupted the Miskito's society

Surfacingfor air, this hawkshill

turtle became entangled in a net

near the surface. The shell of

this rare species will be sold to

the jewelry trade.
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and environment. In the sev-

enteenth and eiujhteenth centuries,

intermittent trade with English and

French buccaneers—based on the

exchange of forest and marine re-

sources for metal tools and utensils,

rum, and hrearms—prompted the

Miskito to extend hunting, fishing,

and gathering bevond subsistence

needs to exploitative enterprises.

During the nineteenth and early

twentieth centuries, foreign-owned

companies operating in eastern

Nicaragua exported rubber, lumber,

and gold, and initiated commercial

banana production. As alien eco-

nomic and ecological influences

were intensified, contract wage la-

bor replaced seasonal, short-term

economic relationships; company
commissaries replaced limited trade

goods; and large-scale exploitation

of natural resources replaced spo-

radic, selective extraction. During

economic boom periods the rela-

tionship between resources, subsis-

tence, and environment was drasti-

cally altered for the Miskito.

Resources became a commodity
with a price tag, market ex-

ploitation a livelihood, and foreign

wages and goods a necessity.

For more than 200 years, rela-

tions between the coastal Miskito

and the English were based on sea

turtles. It was from the Miskito that

the English learned the art of tur-

tling, which they then organized

into intensive commercial ex-

ploitation of Caribbean turtle

grounds and nesting beaches. Sea

turtles were among the first re-

sources involved in trade relations

and foreign commerce in the Carib-

bean. Zoologist Archie Carr, an au-

thority on sea turtles, has remarked
that "more than any other dietary

factor, the green turtle supported

the opening up of the Caribbean."

The once abundant turtle popu-

lations provided sustenance to

Villagers vie to purchase turtle

meat, but there will not be

enough for all; foreign

processing plants buy between

70 and 90 percent of the catch.

ships' crews and to the new settlers

and plantation laborers.

The Cayman Islands, settled by

the English, became in the sev-

enteenth and eighteenth centuries

the center of commercial turtle fish-

ing in the Caribbean. By the early

nineteenth century, pressure on the

Cayman turtle grounds and nesting

beaches to supply meat to Carib-

bean and European markets be-

came so great that the turtle popu-

lation was decimated. The Cayman
Islanders were forced to shift to

other turtle areas off Cuba, the Gulf

of Honduras, and the coast of east-

ern Nicaragua. They made annual

expeditions, lasting four to seven

weeks, to the Miskito turtle grounds

to net green turtles, occasionally

purchasing live ones, dried cal-

ipee, and the shells Tjf hawksbill tur-

tles (Eretmochelys imbricata) from
the Miskito Indians. Reported
catches of green turtles by the Cay-

man turtlers generally ranged be-

tween 2,000 and 3,000 a year up to

the early 1960s, when the Nicara-

guan government failed to renew
the islanders' fishing privileges.

Intensive resource extraction by
foreign companies led to seriously

depleted and altered environments.

By the 1940s, many of the eco-

nomic booms had turned to busts.

As the resources ran out and oper-

ating costs mounted, companies

shut down production and moved to

other areas in Central America.

Thus, the economic mainstays that

had helped provide the Miskito

with jobs, currency, markets, and

foreign goods were gone. The com-

pany supply ships and commissaries

disappeared, money became scarce,

and store-bought items expensive.

In the backwater of the passing

golden boom period, the Miskito

were left with an ethic of poverty,

but they still had the subsistence

skills that had maintained their cul-

ture for hundreds of years. Their

land and water environment was
still capable of providing reliable

resources for local consumption. As
it had been in the past, turtle fish-

ing became a way of life, a provider

of life itself. But traditional subsis-

tence culture could no longer in-

tegrate Miskito society and environ-

ment in a state of equilibrium.

Resources were now viewed as hav-

ing a value and labor a price tag.

All that was needed was a market.

Recently, two foreign turtle com-
panies began operations along the

east coast of Nicaragua. One was
built in Puerto Cabezas in late

1968, and another was completed

in Bluefields in 1969. Both com-

panies were capable of processing

and shipping large amounts of

green turtle meat and by-products

to markets in North America and
Europe. Turtles were acquired by

purchase from the Miskito. Each
week company boats visited coastal

Miskito communities and offshore

island turtle camps to buy green

turtles. The "company" was back,

money was again available, and the

Miskito were expert in securing the

desired commodity. Another eco-

nomic boom period was at hand.

But the significant difference be-

tween this boom and previous ones

was that the Miskito were now sell-

ing a subsistence resource.

As a result, the last large surviv-

ing green turtle population in the

Caribbean was opened to intensive,

almost year-round exploitation.

Paradoxically, it would be the Mis-

kito Indians, who once caught only

what they needed for food, who
would conduct the assault on the re-

maining turtle population.

Another contradictory element

in the Miskito-turtle story is that

only some 200 miles to the south at

Tortuguero, Costa Rica, Archie

Carr had devoted fifteen years to

the study of sea turtles and to the

conservation and protection of the

Caribbean's last major sea turtle

nesting beach. Carr estimates that

more than half the green turtles

that nest at Tortuguero are from

Nicaraguan waters. The sad and ex-

asperating paradox is that a con-

servation program insured the sur-

vival of an endangered species for

commercial exploitation in nearby

waters.

Green turtles, Chelonia mydas,

are large, air-breathing, herbivorous

marine reptiles. They congregate in

large populations and graze on un-

derwater beds of vegetation in rela-

tively clear, shallow, tropical wa-

ters. A mature turtle can weigh 250
pounds or more and when caught,

can live indefinitely in a saltwater

enclosure or for a couple of weeks if
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NUMBER OF GREEN TURTLES EXPORTED ANNUALLY
FROM EASTERN NICARAGUA
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kept in shade on land. Green turtles

have at least six behavioral charac-

teristics that are important in their

exploitation: they occur in large

numbers in localized areas; they are

air breathing, so they have to sur-

face; they are mass social nesters;

they have an acute location-finding

ability; when mature, they migrate

seasonally on an overlapping tw^o- or

three-year cycle for mating and
nesting; and they exhibit pre-

dictable local distributional pat-

terns.

The extensive shallow shelf off

eastern Nicaragua is dotted with nu-

merous small coral islands, thou-

sands of reefs, and vast underwater

pastures of marine vegetation called

"turtle banks." During the day, a

large group of turtles may be found

feeding at one of the many turtle

banks, while adjacent marine pas-

tures may have only a few turtles.

They graze on the vegetation, rising

periodically to the surface for air

and to float for awhile before diving

again. In the late afternoon, groups

of turtles will leave the feeding

areas and swim to shoals, some up
to four or five miles away, to spend

the night. By five the next morning,

they gather to depart again for the

banks. The turtles' precise, com-

muterlike behavior between sleep-

ing and feeding areas is well known
to the Miskito and helps insure

good turtling.

Each coastal turtling village ex-

ploits an immense sea area, contain-

ing many turtle banks and shoals.

For example, the Miskito of Tasba-

pauni utilize a marine area of ap-

proximately 600 square miles, with

twenty major turtle banks and al-

most forty important shoals.

Having rather predictable pat-

terns of movement and habitat pref-

erence, green turtles are commonly
caught by the Miskito in three

ways: on the turtle banks with har-

poons; along the shoal-to-feeding

area route with harpoons; and on

the shoals using nets, which en-

tangle the turtles when they surface

for air.

The Miskito's traditional means
of taking turtles was by harpoon—
an eight- to ten-foot shaft fitted with

a detachable short point tied to a

strong line. The simple technology

pitted two turtlemen in a small, sea-

going canoe against the elusive tur-

tles. Successful turtling with har-

poons requires an extensive knowl-

edge of turtle behavior and habits

and tremendous skill and experi-

ence in handling a small canoe in

what can be very rough seas. Tur-

tlemen work in partnerships: a

"strikerman" in the bow; the "cap-

tain" in the stern. Together, they

make a single unit engaged in the

delicate and almost silent pursuit of

a wary prey, their movements
coordinated by experience and re-

warded by proficiency. Turtlemen

have mental maps of all the banks

and shoals in their area, each one

named and located through a com-

plex system of celestial navigation,

distance reckoning, wind and cur-

rent direction, and the individual

surface-swell motion over each site.

Traditionally, not all Miskito were

sufficiently expert in seamanship

and turtle lore to become respected

"strikermen," capable of securing

turtles even during hazardous sea

conditions. Theirs was a very spe-

cialized calling. Harpooning re-

strained possible overexploitation

since turtles were taken one at a

time by two men directly involved

in the chase, and there were only a

limited number of really proficient

"strikermen" in each village.

Those who still use harpoons

must leave early to take advantage

of the land breeze and to have

enough time to reach the distant

offshore turtle grounds by first light.

Turtlemen who are going for the

day, or for several days, will meet
on the beach by 2:00 a.m. They
drag the canoes on bamboo rollers

from beachfront sheds to the wa-

ter's edge. There, in the swash of

spent breakers, food, water, pad-

dles, lines, harpoons, and sails are

loaded and secured. Using a long

pole, the standing bowman propels

the canoe through the foaming surf

while the captain in the stern keeps

the craft running straight with a six-

foot mahogany paddle. Once past

the inside break, the men count the

dark rolling seas building outside

until there is a momentary pause in

the sets; then with paddles digging

deep, they drive the narrow,
twenty-foot canoe over the cresting

swells, rising precipitously on each

wave face and then plunging down
the far side as the sea and sky see-

saw into view. Once past the break-

ers, they rig the sail and, running

with the land breeze, point the ca-

noe toward a star in the eastern sky.

A course is set by star fix and by

backsight on a prominent coconut

palm on the mainland horizon.

Course alterations are made to cor-

rect for the direction and intensity

of winds and currents. After two or

three hours of sailing the men reach

a distant spot located between a

turtle sleeping shoal and feeding

bank. There they intercept and fol-

low the turtles as they leave for spe-

cific banks.

On the banks the turtlemen

paddle quietly, listening for the

sound of a "blowing" turtle. When
a turtle surfaces for air it emits a

hissing sound audible for fifty yards
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or more on a calm day. Since a

turtle will stay near the surface for

only a minute or two before diving

to feed, the men must approach

quickly and silently, maneuvering

the canoe directlv in front of or be-

hind the turtle. These are its blind

spots. Once harpooned, a turtle ex-

plodes into a frenzy of action, pull-

ing the canoe along at high speeds

in its hopeless, underwater dash for

escape until it tires and can be

pulled alongside the canoe.

But turtle harpooning is a dying

ai't. The dominant method of tur-

tling today is the use of nets. Since

their introduction, the widespread

use of turtle nets has drastically al-

tered turtling strategy and produc-

tivity. Originally brought to the

Miskito by the Cayman Islanders,

nets are now extensively distributed

on credit by the turtle companies.

This simple technological change,

along with a market demand for

turtles, has resulted in intensified

pressure on green turtle popu-

lations.

Buoyed by wooden floats and an-

chored to the bottom by a single

line, the fiftv-foot-long by fourteen-

foot-wide nets hang from the sur-

face like underwater flags, shifting
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traditional Miskito ethic, which is

based on generosity and mutual

concern for the well-being of oth-

ers. The older Miskito ask why the

turtlemen should have to allocate a

food that was once abundant and

available to all. Turtlemen sell and

give to other turtlemen, thereby in-

suring reciprocal treatment for

themselves, but there simply are not

enough turtles to accommodate
other economic and social require-

ments. In order to have enough tur-

tles to sell, fewer are butchered in

the villages. Tliis means that less

meat is being consumed than before

the turtle companies began opera-

tions. The Miskito presently sell 70
to 90 percent of the turtles they

catch; in the near future they will

sell even more and eat less.

Distribution of Turtle Meat
by Gift and Purchase

Percent Pounds received

of villagers* per person

18
28
32
22

10-14+
6-9
2-5
0-1.9

During the one-month period from

April 15 to May 15. 1971, 125 green

turtles were caught by the turtlemen of

Tasbapauni, Nicaragua. Of these, 91
were sold to turtle companies; the re-

maining 34 were butchered and the

meat sold or given to villagers. In all,

3,900 pounds of turtle meat were

distributed, but 54 percent of the vil-

lagers received 5 pounds or less, an

insufficient amount for adult dietary

protein requirements.

* Population of 998 converted to

711 adult male equivalents.

Social tension and friction are

growing in the villages. Kinship

relationships are being strained by

what some villagers interpret as

preferential and stingy meat distri-

bution. Rather than endure the

trauma caused by having to ration a

limited item to fellow villagers,

many turtlemen prefer to sell all

their turtles to the company and re-

turn with money, which does not

have to be shared. However, if a

Miskito sells out to the company, he

will probably be unable to acquire

meat for himself in the village, re-

gardless of kinship or purchasing

power. I overheard an elderly tur-

tleman muttering to himself as he

butchered a turtle: "I no going to

sell, neither give dem meat. Let

dem eat de money."
The situation is bad and getting

worse. Individuals too old or sick to

provide for themselves often receive

little meat or money from relatives.

Families without turtlemen are fam-

ilies without money or access to

meat. The trend is toward the indi-

vidualization of nuclear families,

operating for their own economic

ends. Miskito villages are becoming
neighborhoods rather than commu-
nities.

The Miskito diet has suffered in

quality and quantity. Less protein

and fewer diverse vegetables and

fruits are consumed. Present di-

etary staples—rice, white flour,

beans, sugar, and coffee—come
from the store. In one Miskito vil-

lage, 65 percent of all food eaten in

a year was purchased.

Besides the nutritional signifi-

cance of what is becoming a largely

carbohydrate diet, dependence on

purchased foods has also had major

economic reverberations. Generated

by national and international scar-

cities, inflationary fallout has hit the

Miskito. Most of their purchased

foods are imported, much coming
from the United States. In the last

five years prices for staples have in-

creased 100 to 150 percent. This

has had an overwhelming impact on

the Miskito, who spend 50 to 75
percent of their income for food.

Consequently, their entry into the

market by selling a subsistence re-

source, diverting labor from agri-

culture, and intensifying ex-

ploitation of a vanishing species

has resulted in their living

off poorer-quality, higher-priced

foods.

The Miskito now depend on out-

side systems to supply them with

money and materials that are sub-

ject to world market fluctuations.

They have lost their autonomy and

their adaptive relationship with

their environment. Life is no longer

socially rewarding nor is their diet

satisfying. The coastal Miskito have

become a specialized and highly

vulnerable sector of the global mar-

ket economy.

Loss of the turtle market would

be a serious economic blow to the

Miskito, who have almost no other

means of securing cash for what

have now become necessities. Nev-

ertheless, continued exploitation

will surely reduce the turtle popu-

lation to a critical level.

National and international legis-

lation is urgently needed. At the

very least, commercial turtle fishing

must be curtailed for several years

until the Chelonia population can

rebound and exploitation quotas

can be set. While turtle fishing for

subsistence should be permitted, ex-

portation of sea turtle products used

in the gourmet, cosmetic, or jewelry

trade should be banned.

Restrictive environmental legis-

lation, however, is not a popular

subject in Nicaragua, a country

that has recently been torn by
earthquakes, volcanic eruption, and

hurricanes. A program for sea turtle

conservation submitted to the Nica-

raguan government for consid-

eration ended up in a pile of rubble

during the earthquake that devas-

tated Managua in December, 1972,

adding a sad footnote to the Mis-

kito-sea turtle situation. With other

problems to face, the government

has not yet reviewed what is hap-

pening on the distant east coast,

separated from the capital by more
than 200 miles of rain forest—and

years of neglect.

As it is now, the turtles are going

down and along with them, the Mis-

kito—seemingly, a small problem in

terms of the scale of ongoing eco-

logical and cultural change in the

world. But each localized situation

involves species and societies with

long histories and, perhaps, short

futures. They are weathervanes in

the conflicting winds of economic

and environmental priorities. As
Bob Dylan sang: "You don't need a

weatherman to tell which way the

wind blows." Q

Because ofpredation by birds

and fish, only three or four out

of 1,000 green turtle hatchlings

survive to adulthood.
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Guns of the Tau Sug
On the strife-torn Philippine island of Jolo, the influx of
iveapons since World War II has had a deadly

influence on tribal and historical feuds

V>y Thoixias M. Kiefer

Tail Sug Riddle: What are all Tau

Sug men fonder of than their wives?

Ansiver: Their rifles.

When the English adventurer

James Brooke, the "white raja" of

Sarawak, visited the southern Phil-

ippines in the mid-nineteenth cen-

tury, he observed that the Tau Sug

male carried his dagger, or kris,

much as the English gentleman had

carried his sword—as a symbol of

his masculinity and power. To be

well dressed at any social affair de-

manded the wearing of an elabo-

rately decorated kris, which could

easily double as a handy weapon for

the hot-tempered Tau Sug.

If Brooke were to return today

he would observe that while Tau

Sug men still carry krises, the sym-

bolic and practical functions of the

dagger have been taken over by the

modern repeating rifle. This substi-

tution has resulted in prodigious

changes in Tau Sug society, not

only in the conduct of traditional

feuds, but also in the ability of the

Muslim Tau Sug to assert their in-

dependence in a largely Christian

society.

About 200,000 Tau Sug live on

Jolo, one of a chain of rugged vol-

canic islands, stretching from Zam-

Feuds among the Tau Sug

usually take the form of short

skirmishes. If anyone is

wounded or killed during these

encounters, both sides stop

firing and retreat.

boanga in the northeast to North

Borneo in the southwest, which

make up the Sulu Archipelago. The

Sultanate of Sulu was the north-

ernmost of a series of Muslim trad-

ing and raiding states that at one

time dotted the coastal regions of

the entire East Indies.

Although there are Tau Sug scat-

tered throughout the archipelago,

Jolo (pronounced "Holo") is re-

garded as the political center of the

society. The Spanish had tried re-

peatedly to conquer Jolo Island, but

although they were able to establish

a small garrison in the town of Jolo

in 1878, they never took the inte-

rior of the island.

The Tau Sug had probably ac-

cepted Islam at least 200 years be-

fore the Spanish arrived in the late

sixteenth century. Faced with the

militant and zealous invaders, the

Tau Sug grew firm in both their ad-

herence to Islam and their warlike

orientation. Tlie religious and polit-

ical development of the sultanate

was played out against the back-

ground of almost constant warfare

against the Spanish.

The area came under the domi-

nation of the United States after

American troops took the Philip-

pines from Spain in 1898.

The United States first tried to

govern the Tau Sug by indirect rule

through the sultan, but by Ameri-

can standards he was not strong

enough to deal with the still ramp-

ant piracy and sporadic slave raid-

ing practiced by the Tau Sug

against the Spanish Philippines. A
pattern of ritual suicide, which had

developed in late Spanish times

around the Islamic institution of the

jihad, or holy war, was now di-
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reeled against American troops.

Even today many Tau Sug point

with wry pride to the fact that one

model of the classic .45 caliber Colt

semiautomatic pistol was developed

by the American armv primarilv to

deal with these suicide attacks—in

which individuals and groups

vowed to die fighting the invaders.

The last major battle occurred in

1913, when several hundred Tau
Sug died defending a fortified vol-

canic crater against an attack by

American troops. Soon afterward

the sultan abandoned all pre-

tensions to secular power but re-

tained his role as religious leader.

From 1913 to 1941 Jolo was un-

der an effective Pax Americana,

which some of the older Tau Sug

still remember with nostalgia. The
old single-shot muskets and Mau-
sers used bv the Tau Sug were as-

siduously collected by the Ameri-

can authorities, raiding and piracy

declined, and internal feuding be-

tween warring factions became
more difficult. A national legal sys-

tem was imposed, unsuccessfully,

principallv because of the Tau Sug's

loyalty to their own customary Is-

lamic law. Slavery, however, was

successfully abolished during this

time largely because Tau Sug
society is quite open and oriented

to individual achievement, so that

former slaves could easilv be fitted

into the traditional social stiTicture.

But even under American rule, Tau
Sug changed largely on their own
terms and were by no means
swamped by an alien culture.

Some of the most pervasive

changes in Tau Sug society, how-

ever, were wrought, not by colonial

design, but by the introduction of a

Trojan horse: the massive influx of

repeating firearms during World
War II and its aftermath. The stan-

dard army issue Garrand and M-1
carbine had been given to Tau Sug
guerrillas to fight the Japanese, and

these weapons were freely available

in the Philippines after the wai'.

The new Philippine government,

established after the country gained

its independence in 1946, tiied to

collect the weapons, but the Tau
Sug were adamant in their refusal

to give them up. In the past, the

Tau Sug had relinquished their old

muskets and Mausers to the Ameri-



martial law a kind of working "mis-

understanding" prevailed between

the enforcement of national law and

the traditional Islamic law of Jolo.

Educated Tau Sug politicians, offi-

cially operating within Philippine

electoral politics, but with one foot

firmly in the traditional system,

served as informal mediators to

mute the potential influence of the

army.

Although the militia command
on Jolo is one of the largest in the

nation, it is relatively weak vis-a-vis

the heavily armed Tau Sug.

Through the pressure of politicians

as cultural mediators, rural Tau Sug

largely use national law to further,

rather than to settle, their internal

disputes. A man goes to Philippine

courts mainly because he wishes a

warrant of arrest issued against his

enemies, thereby gaining the sup-

port of the militia in his own pri-

vate feud. But when he wishes set-

tlement, he goes to Tau Sug law.

The mihtia was a relatively weak,

but nevertheless useful, nuisance

that the Tau Sug learned to tolerate

but never quite accepted. Martial

Most Tau Sug men own a rifle

or can, borrow one on short

notice. Rifles are usually of

World War II vintage, but some

more sophisticated arms have

been smuggled in recently.

law has changed this situation. As

political accommodation became

more difficult, the rural Tau Sug

looked to their weapons. The mi-

litia's attempt to collect unlicensed

firearms triggered an uneasy situ-

ation. For every three adult Tau

Sug males there is at least one fire-

arm—about 90 percent of these are

unregistered. Conflict became

fiercer in February and March;

heavy fighting and fires practically

destroyed the town of Jolo, and

thousands of refugees have

streamed into Zamboanga.

The current situation is very

much in flux. Nevertheless, the Tau

Sug are still able to assert their cul-

tural integrity, although some other

minority peoples in the Philippines

have been overwhelmed by land

grabbing, logging, so-called eco-

nomic development, and plantation

agriculture. This is because, with

the exception of the town of Jolo,

the Tau Sug are totally in control of

their own island, and because they

possess—and are willing to use-

firearms.

Gunpowder was introduced to

Southeast Asia before it reached

Europe, and the Tau Sug have

owned rifles since at least the sev-

enteenth century. Apart from the

later Spanish period, however, it

has only been since World War II

that firearms have been present in

sufficient quantity to affect the con-

duct of political and social life.

Firearms have increased the homi-

cide rate, altered the traditional

basis of Tau Sug violence, de-

creased the complexity of alliances,

and indirectly influenced the

growth of cash-crop agriculture.

Tau Sug politics are character-

ized by a great emphasis on leader-

centered factionalism. Although

there are some concentrated settle-

ments near the coasts, most rural
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Tau Sug live in dispersed home-

steads near their rice farms, allied

to nearby farmers by overlapping

kinship bonds and loyalty to a com-

mon headman. Headmen differ

greatly in the extent of their power;

some govern only a few homesteads

connected by kinship; others con-

trol large regional areas. A head-

man's power depends on the sup-

port of his immediate kinsmen, his

legal skill and charisma, his wealth

and largess, and the support of a

group of younger kinsmen and al-

lies who will support him with vio-

lence if necessary. Headmen are of-

ten given traditional titles by the

sultan to symbolize their power and

are sometimes elected to local posts

in the national government.

Local factions almost always

unite with other factions to form

larger alliances, which are fre-

quently sanctioned by pacts of rit-

ual friendship sworn upon the holy

Koran. While alliances created in

this way are extremely fluid and

likely to last only as long as prac-

tical, pyramidal alliances and pacts

of friendship enable the Tau Sug to

assemble large fighting forces, num-
bering hundreds or even thousands

of men. By modern military stan-

dards these "armies" are a motley

assortment of undisciplined men,
but they serve their purpose well.

Military alliances are created to

conduct feuds engendered by legal

conflicts involving homicide, theft

of cattle and other property, ques-

tions of land ownership, and more
subtle issues involving masculine

honor and shame. Many conflicts

are settled before they reach the

stage of active feud, and feuding

participants usually recognize that

sooner or later they will have to

settle each case through mediation

by traditional leaders.

One effect of the widespread

availability of firearms has been a

decrease in the extent and impor-

tance of larger military alliances. In

1967 I witnessed an incident that

illustrates this change quite typi-

cally. A young man, Hadjan, had

gone to a seaside market where he

accidentally met his enemy Abdul.

Hadjan and Abdul had never

fought before, but Abdul suspected

that Hadjan had fired his rifle at

him several nights before over a mi-

nor grievance. They argued at the

market and were soon fighting with

krises. Abdul grabbed a gun carried

by a friend and attempted to shoot,

but was restrained by the crowd.

That evening a group of forty

armed men from Hadjan's commu-
nity, together with an additional

twenty allies from a nearby commu-
nity, attacked Abdul's house. Abdul
was able to muster only three sup-

porters, but his house was sur-

rounded with barbed wire and
thicket, and the four armed men
were able to stand off the attack,

which lasted half the night. This

case demonstrates that repeating

rifles make it possible for a man to

defend himself against considerable

opposition. If this fight had been

fought with bladed weapons and

single-shot rifles, Abdul would cer-

tainly have been killed. Given the

fact that the major reason a Tau
Sug seeks alliances is for protection

and mutual support, one effect of

repeating firearms has been to de-

crease the need to seek alliances.

In 1968 there was approximately

one firearm for every three males in

the region of eastern Jolo in which I

was working. Some guns were left

over from World War II, but most

had been purchased from smugglers

or taken from the militia. It is pos-

sible that some weapons have re-

cently come in from North Borneo.

In addition to their practical uses,

guns are regarded as a good invest-

ment. A carbine that cost 170 pesos

($50) in 1950 may now be worth

2,000 pesos ($300). Money to pur-

chase guns comes mainly from cash-

crop agriculture, primarily copra

and abaca (Manilla hemp), which

are bought by Chinese middlemen
for the world market. In one munic-

ipality an average family spent 30
to 40 percent of their cash income

for firearms and ammunition. Al-

most everybody I spoke to re-

marked that a major reason for con-

verting valuable rice land into

coconut orchards was to obtain the

cash to purchase firearms.

Families usually had enough
money left over to purchase im-

ported rice. This made economic

sense in 1968, but since then rice

prices have risen rapidly, copra

prices have fluctuated, and orchards

are not easily turned back into



liiniilaiHl. Today ihc Tau Sug are

consumiiig less rice; in its place

ihey are planting and eating starchy

root crops.

The traditional Tau Sug legal sys-

tem emphasizes the principle of

self-help, in which the primary re-

sponsibility for redress of an in-

justice rests with the victim himself.

Ideally, the drive toward revenge is

tempered by public opinion and

community standards of morality.

Common belief is that it is very

dangerous for a man to refrain from

publicly announcing his intentions,

because if he keeps his anger "in-

side his liver," wise counsel will

have no influence on his actions.

Repeating firearms, however,

have made it possible for a man to

seek vengeance individually, by set-

ting up an ambush at night, shoot-

ing through the floorboards of a

house, or firing at long range. Pre-

viously it was difficult, although not

impossible, to take revenge without

the active support of kinsmen and

friends. To ambush an enemy with

only a bladed weapon required the

assailant to present himself, and if

the ambush failed, the intended vic-

tim would surely identify the cul-

prit and want to take retribution. If

a man had doubts about the pro-

priety of an impetuous action, he

knew that his kinsmen and friends

might only support him half-heart-

edly if a full-blown feud developed.

Before the use of repeating fire-

arms, people usually knew who had

killed whom and for what reasons.

Also the moral basis of the activity

was on firmer ground. Today, kill-

ings by unknown assailants for un-

known reasons are more frequent,

and the tranquihty of a community

may be disrupted as speculative ru-

mor runs wild and people make ac-

cusations based on only the vague

evidence of half-forgotten grudges.

The mayor of Jolo, far right,

attempts to calm a group of his

feuding constituents. Politicians

are often caught between their

Tau Sug heritage and their

administrative roles.
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Acciilental shootings have also

increased; manv escalate into I'eucls.

In one case that occunecl in 1968,

luo second cousins, hoth on the

alert lor personal enemies, nicl on a

path one dark niglit. They stopped

short before the\' could recognize

each other, and because the Tau

Siig obser\e a taboo against the per-

sonal use oi ones own name, they

were unable to call out their iden-

tity and shot each other. At the fu-

neral I asked an elderly man if he

had ever heard of a similar case in

the old davs. He remarked that

without guns it never could have

happened, but added that it was a

good thing they both died, other-

wise the communitv would surely

have been split bv a serious feud.

The homicide rate has climbed

rapidly since the end of World War
II. but it is impossible to obtain ac-

curate figures: neither the militia.

government courts, nor municipal

police forces keep usable statistics.

But I was able to obtain an accurate

record of all homicides kept by the

punctilious vice-mayor of one mu-

nicipality for the years 1964 to

1966. During this two-vear period

there were 114 killings. The militia

was responsible for an additional

eleven deaths. At least 90 percent

of the homicides involved approxi-

mately 5,000 males between the

ages of twenty and fifty. Based on

population estimates, the annual

homicide rate for males in that age

group was 1.3 percent. For a young

man of twenty there is a 35 percent

likelihood that he will be shot by

the time he is fifty. This situation is

reflected bv the large number of un-

married women and widows com-

pared to men, although some of the

difference is taken up bv polygyny.

This high death rate actually re-

flects a decline from the trulv astro-

nomical rate reached immediately

The government militia is

always prepared to move into

the interior of the island to

quell feuds. The Tau Sug,

however, generally ignore the

m ilitia 5 presence.

after the war. In those years fire-

arms were unequally distributed;

some former guerrilla bands were

well armed, while other commu-
nities had few guns. Cattle theft in-

creased dramatically because some
owners were without means of de-

fense. Since guns are a major, al-

though perhaps not legitimate, de-

terminant of power, there was a

period of intense conflict until guns

became more equally distributed

and a new balance of power was

achieved. Slowly the situation was

redefined in a manner that took the

new weapons into account. As more
men gained access to guns, the

homicide rate began to fall slightly.

One reason a Tau Sug feels com-

pelled to own firearms is simply

that his potential enemies have

them. But as an anthropologist I

felt it was important to look closely

at the subtle symbolic attachment to

a firearm, the feature James Brooke

had noticed about the kris. Tau Sug
males have a fascination with fire-

arms comparable to our own inter-

est in automobiles. They constantly

clean them, pamper them, talk

about them, compare them, test

them, and admire them. They use

perhaps half of their scarce ammu-
nition in purely ceremonial ways:

guns are shot at births, weddings,

religious occasions, and all life-

crisis rites except funerals. Men
shoot at the ghosts of the dead, and

during an eclipse, rounds of ammu-
nition are shot at the sun. Each
weapon is treated in an individual,

almost personal way. The unique

sound of each firearm is known to

all in the community. Many times a

lone shot would ring out several

miles away, and I would ask, "Is

there a fight over there?" "No," the

reply would come, "it is only Ach-

mad playing around."

Firearms are extensions of the

male self. This symbolism is by no

means unconscious. The nomencla-

ture for parts of the weapon
abounds in explicit sexual refer-

ence. The baiTel hole is the "va-

gina," the firing pin is the "little

penis," and so forth. I never saw a

woman carry a gun, and the idea

that a female could sensibly fire one

is laughable to the Tau Sug. Since

not every Tau Sug man owns a gun,

an elaborate system of borrowing

firearms has developed among kins-

men and friends. At any large social

gathering about four of every ten

guns will have been borrowed.

While the Tau Sug have a war-

like social structure, they are not

personally bellicose. They are quick

to anger, but equally quick to love

and pity. They do not teach their

children to fight; they teach them
that fighting is ultimately wrong.

But if it is a man's fate to "do what
he has to do" to restore honor and
vindicate shame through vengeance,

they respond with vigor. One rea-

son Tau Sug have a very fond memory
ofthe United States is that—rightly or

wrongly—they attribute to Ameri-

cans some of their own ideal virtues.

Americans are thought to be honest,

fair, honorable, and brave: stereo-

types that were helpful to my research

in some situations, but embarrassing

in others.

Some Tau Sug wonder whv the

United States, through its military

assistance programs, apparently

supports the Philippine government

in its effort to achieve a military so-

lution to the current rebellion. In

the long run only a political accom-

modation is likely to bring the Tau
Sug into the Philippine nation on

their own terms and not merely as a

second-class minority. The Philip-

pine government will have to give

up the mistaken idea that poverty

and a lack of education are the un-

derlying causes of the Muslim rebel-

lion. It will have to acknowledge

that its past policies have not seri-

ously respected the integrity of Tau
Sug culture. The Tau Sug will not

be content merely to become low-

land Filipinos, with perhaps a bit of

religious freedom, quaint dances,

and unique marriage customs
thrown in as a sop to local pride

and to attract the tourist trade. I

cannot predict what such a political

accommodation will be. but the Tau
Sug ability to compromise (when it

does not conflict with their basic

values) will hopefully prevail.

In the meantime, military think-

ing predominates on all sides. Re-

flective Tau Sug say, coiTectly, that

firearms have changed their culture

and are certainly a source of many
of their troubles, but that without

them they probably could not re-

main Tau Sug.
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Celestial Events
by Thomas D, Nicholson

Sun and Moon The sun reaches its most northerly position

in the sky on June 21, when it arrives at the summer solstice, and

the summer season begins in the Northern Hemisphere. June 21 is

also the day when the sun is above the horizon longest, although the

earliest sunrise occurs on June 13 and the latest sunset on June 27.

By the end of July and early August, the days are perceptibly

shorter as the sun's southward motion accelerates.

Look for evening moonlight during the last two weeks of June

and July, with the nearly full moon in the sky all night during the

first several days of each month. Phases are: June 19, new; June 26,

first-quarter; July 4, full; July 12, last-quarter; July 19, new; July

25, first-quarter; August 2, full; August 10, last-quarter. Neither the

partial lunar eclipse of June 4 nor the total solar eclipse of June 20

will be visible in North America.

Stars and Planets Summer skies contain stars of three

seasons during the early evening: those of spring (Leo and Virgo) in

the west, those of summer (Lyra, Cygnus, Aquila) rising in the east,

and some of autumn (Pegasus and Andromeda) coming above the

eastern and northeastern horizon.

The best meteor shower of the year, the Perseids, reaches maxi-

mum on August 12, but you may expect to see twenty-five or more

meteors per hour from the shower on any clear morning from the

10th to the 14th of the month. The waning moon will rise about

midnight, but should not be so bright as to obscure the usually

bright Perseid meteors. The less productive Delta Aquarid shower

reaches maximum (twenty per hour) on July 29.

Mercury, Mars, and Saturn are in the evening sky during June,

but only Mars is visible, and even it is low, dim, and difficult to see

in the western sky after sundown. In July, Mercury and Saturn join

Venus as morning stars. Jupiter, this summer, rises during the first

half of the night and remains visible all night long. By late July, the

dawn sky is beginning to get interesting, with Jupiter in the west

and Saturn and Venus near one another low in the east. Mercury

may be seen as a morning star, below Venus and Saturn from about

July 20 to July 30.

June 17: Mercury begins retrograde motion.

June 21: Summer begins. Solar eclipse occurs in the Indian

Ocean. The moon is at perigee (nearest earth).

June 22: Mars is near the crescent moon tonight.

June 30: Saturn and Mercury are in conjunction with the sun;

both enter the morning sky.

July 4: Earth is at aphelion, farthest from the sun for the year at

a distance of 94,507,000 miles.

July 6: Moon is at apogee (farthest from earth).

July 8: Jupiter begins its retrograde motion.

July 9: Jupiter rises near the moon tonight.

July 11: Mercury ends its retrograde motion.

July 19: The moon is at perigee ten hours after its new phase.

Perigee spring tides will bring above average high water.

July 22: Mercury is best as a morning star.

Julv 24: Mercury is in conjunction with Saturn.

July 31: Venus is in conjunction with Saturn.

August 2: Moon is at apogee.

August 5: Jupiter rises near the moon tonight.

August 15: Saturn is near the moon this morning.

* Hold the Star Map so the compass direction you face is at the bottom, then

match the stars in the lower half of the map with those in the sky near the hori-

zon. The map is for 12:25 p.m. on June 15; 11:25 p.m. on June 30; 10:25 p.m. on

July 15; 9:20 p.m. on July 30; and 8:25 p.m. on August 15; but it can be used for

about an hour before and after these times.
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The
IVew ToTvn
Bird Quadrille
A prairie hornlark perched on the roof that

covered the house that stood in the field

that was last year's mating ground

bv Aelred D. Geis

Across the United States, a num-

ber of carefully planned and land-

scaped cities have sprung up in re-

cent years. While open fields and

woodlots are still churned into

oblivion by earth-moving ma-

chinery, the destruction of natural

habitat in planned communities is

usually not as great as in a typical

suburban tract development. More

trees are left standing; more open

space is retained for esthetic and

recreational purposes; more areas

are planted with grass and orna-

mental shrubs.

Nevertheless, the inevitable habi-

tat changes do destroy, upset, or

modify the floral and faunal com-

position of the area. For a wildlife

biologist the construction of a new
city presents an unparalleled oppor-

tunity to study the changes that oc-

cur in numbers and diversity of spe-

cies when people build homes and

move into a previously undeveloped

area. Base line data from the period

when the site was undisturbed can

be obtained, and as development

progresses, yearly changes can be

carefully monitored and related to

the number of houses, type of con-

struction, population density, and

other factors. In this manner a

cause and effect relationship be-

tween numbers and species of wild-

life and numbers of people and

kinds of houses can be estabhshed.

Among the more visible forms of

wildlife in urban areas are birds.

Several species have adapted suc-

cessfully to hfe in proximity to hu-

mans; some have even increased

their populations. Others have de-

clined or disappeared. The reasons

for the success or failure of a bird

species in a city environment are

not always clear. Factors other than

the destruction of natural habitat

seem to be involved; but to know
definitely, we must trace the popu-

lation history of a species through

the changes in habitat caused by ur-

ban development.

Prior to 1966, when initial con-

struction began, the present site of

Columbia, Maryland, situated be-

tween Baltimore and Washington,

D.C., was one of the few remaining

rural areas in the Boston-Wash-

ington megalopolis. Studded with

fields, woods, and streams, this

14,000-acre agricultural site was in-

habited by a wide diversity of bird

species. The construction of Co-

lumbia afforded an excellent oppor-

tunity to record the effects of urban-

ization on different bird popula-

tions because the well-defined devel-

opment occurred very rapidly.

Also, because the new buildings

ranged from detached homes of

various types to apartments, it was

possible to study the adaptations of

various species to different types of

buildings.

To monitor the effects of urban

development on bird populations,

the U.S. Bureau of Sport Fisheries

and Wildlife established survey

routes where early morning bird

counts were made from 1966
through 1971. During this period

the region changed from sparsely

populated farmland to a community

of more than 30,000 people. Counts

measured breeding populations in

June and winter populations in Jan-

uary—two months when bird popu-

lations are most clearly defined by

habitat conditions. (In 1972, the

Mockingbirds are one of

several species whose numbers

are increasing with

urbanization.
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sluilv cnlcrcd a second, more iii-

Iciise phase designed to relate bird

populations to habitat conditions in

a more precise way.)

A general impact of urbanization

on bird populations is reflected by

I he surveys conducted between

1966 and 1971. Typical farmland

species, such as the bobwhite and

the moiuiiing dove, showed dra-

matic declines as agricultural fields

disappeared and the area became
less attractive for feeding.

Such field-inhabiting species as

eastern meadowlarks, red-winged

blackbirds, and grasshopper spar-

rows also declined sharply. The

wood thrush and indigo bunting.

As its favored pine trees disappear and

grainfields are covered ivith houses, the mourning

dove (left) declines in numbers. The cardinal

(above) seems to he more adaptable, as it can

find sufficient food in developed areas.

4v' "'^nsFiilkVl
57



which are woodland and woodland-

edge species, respectively, also

showed dramatic reductions. All of

these farmland, field, and woodland

species no doubt declined because of

the striking reduction in the

amount of suitable habitat as the

area became covered with houses

and other development. Field-nest-

ing species may have had difficulty re-

producing successfully because of in-

creased nest predation by house

cats. As more people moved into

Columbia, greater numbers of cats

were seen hunting birds. Most low

nests were destroyed by cats before

the nestlings fledged.

Cardinal populations showed no

consistent change, and the counts

in Columbia trended up and down
in the same direction as statewide

counts in the Nationwide Breeding

Bird Survey.

Several native species increased

with urbanization, especially mock-
ingbirds, chipping sparrows, and

song sparrows. These species prefer

the shrubs and lawns that are a con-

sistent feature associated with the

new houses in Columbia. A striking

increase in mockingbirds is be-

lieved to be related to the large

number of fruit-bearing shrubs

planted for ornamental purposes.

House wrens, although present in

low numbers, increased in the area

because Columbia residents set out

bird houses—many of which pro-

vided ideal nesting sites for this

species.

Remarkable population increases

were recorded for starlings and

house sparrows. These species, vir-

tually absent before development,

were the most common species after

development. Studies of building

design clearly demonstrated that

the most important factor respon-

sible for the high starling and house

sparrow populations was the style of

house construction. Unboxed eaves

often had small openings beneath

the roof, which afforded starlings

and house sparrows access to attrac-

tive nest sites. Widely louvered air

vents also provided nesting cavities

for house sparrows. These two ar-

chitectural features were largely re-

sponsible for the differences in pop-

ulations between these two species

in various parts of Columbia.

Changing habitats and favorable
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Construction of the planned

community of Columbia,

Maryland, which covers 14.000

acres of former agricultural

land, has resulted in sharply-

reduced populations of many
open field and woodland bird

species. House sparrows,

however, have found the

development a boon. Building

design features such as

unboxed eaves and protruding

signs provide ample nesting sites

for this species. A male sparrow

(right) inspects an abandoned

sivallow nest for its own use.

up more than 50 percent of the

birds present. This difference was

due solelv to such building design

features as unboxed eaves and lou-

vered air vents. In this wooded re-

gion, robins, grackles, blue jays,

and catbirds—attracted by remain-

ing portions of the original forest

floor and ornamental shnabs planted

by residents—were present in sim-

ilar numbers in the areas with both

high and low starling and house

sparrow populations.

Bird population levels associated

with detached homes built in origi-

nally open areas were also quite

variable. Much of this variability re-

sulted from differences in house

sparrow populations, which again,

could be charged to building de-

sign. Sections with widely spaced,

louvered air vents had high house

sparrow populations. The number
and age of trees and shrubs in these

areas also influenced bird popu-

lations.

The greatest density of birds,

consisting almost entirely of star-

lings and house sparrows, was asso-

ciated with townhouses and apart-

ments. More than twice as many
birds were observed in these areas

as elsewhere. Starling and house

sparrow populations associated with

apartment buildings also tended to

be influenced by the characteristics

of the eaves and by open lattice

work used to camouflage air condi-

tioning systems. The highest bird

population recorded in this study

occurred near apartment buildings

having lattice work that provided

excellent nest cavities for house
sparrows and starlings.

We occasionally found birds out-

side of their normal habitats be-

cause of the great rapidity of habitat

change in the fast-developing new
community. For example, grasshop-

per sparrows were found singing on

newly sodded lawns, while prairie

hornlarks sat on roofs. In both in-

stances, the birds had probably re-

turned to breeding areas that had
been open fields the previous year

only to find them covered by
houses.

A factor operating against birds

in urban situations is the tendency

of many people to prefer highly

manicured landscapes—a tendency

usually expressed in the manage-

ment of commonly owned open
space. In planned communities,

such as Columbia, the principal

management practice is mowing.

Urban open areas would have much
more varied bird populations and

opportunities for environmental

education if some natural vegeta-

tion were permitted to develop, and

if nonplay areas now maintained in

grass were converted to trees and
shrubs. There are encouraging signs

that the demands for a "spit and

polish" environment are lessening
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Where some original trees remain, blue jays

(right, perched near hornets' nest) survive in numbers.

Chipping sparrows, below, do well in areas

that combine open fields, shrubs, and trees.

•^

and better habitat planning is be-

ginning to prevail.

While the research reported here

is just beginning to shed light on

some of the factors affecting urban

bird populations, some general

principles are already emerging. As
areas develop, the species com-

position changes greatly. Field,

farmland, woodland, and woodland-

edge species decline while species

that utilize shrubs and lawns (chip-

ping sparrows and mockingbirds) or

share man's housing (house spar-

rows and starlings) increase. Com-

parisons of bird populations associ-

ated with various densities of

development show that the variety

of species declines while absolute

numbers increase (in this study, due

to starlings and house sparrows) as

development intensifies.

Perhaps the most significant re-

sult so far is the observation that

the style of building construction

has a marked effect on starling and

house sparrow populations. The

propagation of these species should

be discouraged. Their adverse effect

on native hole-nesting birds, such

as red-headed woodpeckers, flick-

ers, and bluebirds, caused by com-

petition for nesting cavities is of

concern to many ornithologists. Ap-

propriate landscaping around
homes and retention of natural

habitat in developed areas can in-

sure more varied bird populations

that will make urban areas more in-

teresting places in which to live.
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Sky Reporter

Are We Alone in tlxe Cosmos?
Water is the elixir of life. It is es-

sential not only for life as we know
it but for almost any form of life

that can be imagined on an earth-

like planet. Because the earth has

water in abundance, it offers a con-

genial home to life. The moon is

bone-dry, and that is why it is al-

most certainly lifeless.

Mars is wetter than the moon,
but drier than the earth. The trace

of moisture in its atmosphere is pos-

sibly sufficient to support any exist-

ing forms of life, but would not

have been adequate to permit life to

originate on the planet initially. For

that, it would have been necessary

to have an abundance of water in

liquid form on the suiface of Mars.

Did the planet once contain a large

amount of water? Photographs of

Mars taken by the Mariner 9 space-

craft have been analyzed for clues

to the resolution of this critical

question, and the results are star-

tling in their implications.

An ample supply of water is es-

sential for the origin of life because

water provides a fluid medium in

which amino acids and other basic

molecules of the living cell can drift

freely about. Moving at random,

they often collide. Such collisions

are important because they provide

the chance for each molecule to

come into repeated contact with

other molecules. Now and then, two

small molecules will collide at just

the proper angle so that one will fit

into the other, like a plug into a

socket. When a pair of molecules

meets in this way, they join to-

gether to form a new and larger

molecule. Many such collisions

build up in stages the giant mole-

cules of the cell-DNA, RNA, and

proteins—out of the small molecular

building blocks of living matter.

Without frequent collisions be-

tween smaller molecules, DNA and

proteins would never form; without

a watery medium, there would be

no collisions. Other substances,

such as liquid ammonia, could play

a similar role, but the temperature
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would have to be very low. Am-
monia, for example, must be cooled

to about -26° F. to become a liq-

uid; at the temperatures prevailing

on the earth, it can only exist in the

form of a vapor.

That is why water is essential to

life on the earth and its neighbors,

and why there is no life on the

moon. Even if all the amino acids

and other chemicals of life were

abundant on the moon, they could

never unite to form the simplest liv-

ing organism: in the absence of wa-

ter, they would be unable to move
about and collide with one another.

With the moon eliminated, what

are the prospects for finding life on

our next nearest neighbors, Venus
and Mars? Consider Venus first.

The earth's sister planet, Venus, is

nearly the same in size and weight,

but it is situated thirty million miles

nearer to the sun. Venus, obscured

by a permanent cover of clouds,

was once thought to be a tropical

paradise, but we now know that the

planet is a hellhole. Although a

small amount of quintessential wa-
ter was detected m Venus's atmo-

sphere by a Soviet spacecraft, it is

in the form of superheated steam

because the temperature on the sur-

face of Venus is a sizzling 800° F.,

hot enough to melt lead. Moreover,

the dense clouds on Venus are

probably made of corrosive droplets

of sulfuric acid. No life conceivable

to earthlings could survive such ter-

rible conditions.

What about Mars? This planet,

half the size of the earth, is about

fifty million miles farther from the

sun. Mars has a more agreeable cli-

mate than Venus, cold but not un-

bearable, with Antarctic tempera-

tures during the winter and heat

waves that bring the thermometer

up to 70° F. on its equator during

the summer. A trace of moisture

exists in the atmosphere, equivalent

to a film a thousandth of an inch

thick. Although this small amount
of water is inadequate to permit life

to originate, it could support life

that had evolved earlier, in a wetter

and more favorable age, and had

then adapted slowly to drier condi-

tions. All in all, as an abode of life,

Mars is more promising than either

the moon or Venus.

But when the first closeup photo-

graphs of Mars were taken by Mari-

ner 6 and 7 in 1969, thev revealed
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a very discouraging piiiuiT. The

planet's surface, pocked by craters

and apparently unchanged for eons,

looked like the barren moon. There

were no signs of water erosion, such

as rilles, canyons, gullies, or empty

riyer beds. The presence of these

dry channels would haye indicated

the existence of an abundance of

water in the past; their absence

seemed to prove that Mars has al-

ways been relatively dry and Hie

could never have originated there.

After the Mariner flights, the

prospects for finding even the most

primitive plants or bacteria on Mars
seemed very poor, and a NASA re-

port concluded, "Nothing in the

data from Mariner 6 and 7 encour-

ages the belief that life existed on

Mars. ..." A New York Times

editorial refeiTed to Mars as "'The

Dead Planet," and C. P. Snow,

ruminating on the philosophical im-

plications of the failure to find life

on either the moon or Mars, wrote,

''The solar system is a desperately

disappointing place. . . . Our
planet [has turned out to be] a pe-

culiar fluke in a dead system."

But the flame of hope was not en-

tirely extinguished bv the adverse

facts learned irom Mariner 6 anil 7,

for the human desire to populate

the emptiness of space with other

beings is very strong, and in the

quest for extraterrestrial life, the

stakes riding on Mars are very high.

What are these stakes? According

to current ideas on the formation of

solar systems, our galaxy has about

one hundred billion stars similar to

the sun, many of them with earth-

like planets. An additional ten bil-

lion galaxies, each with a com-

parable number of stars and
planets, are within range of the

largest telescopes. How many of

these innumerable planets are in-

habited by any kind of life? The an-

swer depends on the probability

that life will develop on an earth-

like planet. If this probability is as

small as one in a million or one in a

trillion, we may be alone in our gal-

axy or alone in the universe. If the

probability is as high as one in ten

or even one in a thousand, the uni-

verse is teeming with life.

Scientists tend to feel that since

the earth is an undistinguished

planet, the existence of fife here

proves that life, and even intelli-

gence, must be common in the uni-

verse. While I share their optimism,

there are no objective grounds for

it; only the wishful thought that life

will arise wherever conditions al-

low. The contrary may be true; the

evolution of life out of nonliie may
be a near-miracle of extremely low

probability; the earth may be the

only planet so favored in this galaxy

and, perhaps, in the cosmos.

The earth by itself cannot tell us

the crucial probability for life aris-

ing on a planet. Mars, however, can

reveal the answer. Suppose that life

is discovered on Mars; we will then

know at once that the chance of life

evolving on an earthlike planet is

roughly two in three, since two of

the three promising planets in the

solar system— Earth, Mars, and
Venus—would have been the scene

of that event. This estimate, based

on only a few planets, would not be

precise; the accurate results might

be one in three or one in two, or

even as low as one in ten; but we
could be confident that the proba-

bility is not as small as one in a mil-

lion or one in a trillion.

The importance of this line of

reasoning is very great. Life on one

planet tells us nothing about life in

The Martian canyon Valles

Marineris is approximately

fourteen times as long and up

to four times as wide as the

Grand Canyon. An enlarged

view of a small part of its

south rim (left) and a

satellite shot of the Grand

Canyon (right) look amazingly

alike. The branching

tributaries of the Grand

Canyon were created by the

flow of water over millions

of years. The same process may
have caused the branching

canyon channels on Mars.
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positive action to conserve our wild-
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NATIONAL AUDUBON SOCIETY
Dept. E729, 950 Third Avenue
New York, New York 10022

I'm with you! Send me a year's six issues of

AUDUBON and count on my support.

D lndividual/$12 per year D My check is enclosed
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I
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the universe; life on two planets

within a single solar system would

tell us nearly everything.

Whether for this reason or per-

haps another, NASA decided to

take a closer look at Mars. In May,

1971, Mariner 9, a greatly im-

proved spacecrai't, was launched

toward Mars with new TV cameras

designed to produce sharper images

than those achieved in previous

flights. More important, while the

old Mariner had flashed past Mars
with only a quick glance at a small

area, the new Mariner was designed

to drop into orbit around the planet

and become the first artificial Mar-

tian moon. It would take photo-

graphs and instrument readings

continually over a period of months

or years, map the entire surface of

Mars for the first time, and view

areas never seen before.

The photographs have now been

thoroughly analyzed, and the results

are totally unexpected. It turns out

that the glimpse of Mars obtained

during the earlier Mariner flights

gave a misleading impression of the

planet. One part of Mars—the part

that happened to be in view from

the 1969 Mariner as it flashed past

the planet—is covered with craters

and resembles the moon. But other

parts—never seen at close range un-

til Mariner 9 photographed them—
are more hke the earth, with vol-

canoes, arroyos, and signs of geo-

logic activity and water erosion un-

like anything seen on the moon.

The most conspicuous object in

the photographs is a giant volcano

similar to such volcanoes on the

earth as Mauna Loa in Hawaii. This

Martian volcano, named The Snows
of Olympus (Nix Olympica), is a

mammoth cone of lava, 300 miles

across at the base and nearly

70,000 feet high, or twice as large

and twice as high as the largest vol-

canoes on the earth. Three other gi-

ant volcanoes have been photo-

graphed, as well as about a dozen

smaller ones, each respectable in

size by terrestrial standards.

Martian volcanoes resembling

Mauna Loa are a discovery of the

greatest importance. On the earth,

such volcanoes are produced by

molten rock rising to the surface

and piling up in a mound of con-

gealed lava. The molten rock car-

ries to the surface many gaseous

compounds that were trapped in the

solid interior of the earth when the

planet was born. These gases

bubble out of the lava when it

reaches the earth's surface. All the

water in the oceans, lakes, and riv-

ers of the earth is believed to have

come out of the interior of the

planet in this way, in the form of

steam escaping from molten rock.

The earth's atmosphere—except for

oxygen, which is produced by
plants—also seems to have bubbled

out of the interior of our planet at

some time in the past. The discov-

ery of huge mounds of congealed

lava on Mars indicates that there,

too, water vapor and other gases

were carried upward to the surface

by molten rock. Mars may be rela-

tively dry and airless today, but

the presence of the Martian vol-

canoes suggests that at one time

its surface could have been partly

covered with water and blanketed

by a fairly dense atmosphere. No
development more encouraging for

predictions of Martian life could be

imagined.

But there was more to come. As
photographic coverage from the or-

biting Mariner 9 continued, still

clearer indications developed that

large volumes of water had once

coursed across the plains of Mars.

One of the strongest items of evi-

dence is a mosaic of three Mariner

pictures that reveals a system of

braided channels. These are identi-

cal to the channels formed by silt-

laden rivers on the earth. The silt in

such watercourses is deposited on

the river bottom, and eventually

blocks the flow in the existing chan-

nel, forcing the river to create a

new channel nearby. After this has

happened several times, the old and

new channels weave in and out of

one another in a braided pattern.

A great Mars canyon known as

The Valley of the Mariner (Valles

Marineris)S,000 miles long and

up to 75 miles across—provides fur-

ther evidence of former running wa-

ter on Mars. This canyon has a pat-

tern of branching channels cutting

through its rim, which bears a strik-

ing resemblance to the pattern of

branching tributaries that cuts

through the rim of the Grand Can-

yon. It is difficult to imagine a pro-

cess that could produce such

branching tributaries, either on the

earth or Mars, other than the flow

of enormous volumes of water.

Nothing like this has been found on

the moon.

Other theories have been pro-

posed for the tributaries, such as
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i;;culuf^ic laulling and rounding of

tlu- tracks ill the surface by wind

erosion, but the i)raided channels

are hard to explain without Martian

rivers. The consensus is that the

surface of Mars once had a sub-

stantial amount of water.

These tantalizing suggestions of

an earlier and nuuh wetter period

in the history of Mars lead to a pic-

lure of a Golden Age on that

planet, when the Martian climate

may have rivaled that on the earth

and life forms could have evolved

in profusion. If life evolved during

that earlier and wetter period, and

if the transition to a drier climate

occurred slowly enough, Martian

life could have adapted progres-

sively, by natural selection, to the

gradual onset of severe conditions.

The desert rat, which by its own
body chemistry produces the water

it needs from its food, is a terres-

trial example of such an adaptation.

The fossil record on earth tells us

that a million generations, and a

like number of years, probably

would be necessary for the evolu-

tion of these desiccated organisms.

In each generation during that long

period, the weakest individuals—

those most dependent on a water

supply—would be eliminated and

the hardiest would remain, propa-

gating their qualities of strength to

their descendants. A highly special-

ized Martian flora and fauna would

gradually evolve, well equipped for

survival on a nearly waterless and

airless planet. Doubtless these Mar-

tian organisms would present an

unusual appearance by terrestrial

standards of beauty: their forms, in-

ternal arrangements, and methods

of reproduction might seem bizarre;

the fundamental differences be-

tween plants and animals, as we

know them, might be blurred.

Nonetheless, there seems no reason

to doubt that varied and interesting

forms may exist on Mars today if

the evolution of life has a high

probability. One day in 1976, we
expect to land an automated labora-

tory on Mars with instruments de-

signed to test for the presence of

life or the remains of life. Then we
may find out what that probability

is, and know whether or not we are

alone in the universe.

Robert Jastrow, an astrophysicist, is

the founder and director of the God-

dard Institute for Space Studies in

New York City.

The^rks
The Daffodil Mixture That Is Qeally a Mixture

This)ear, ws are happy to say. there is no increase in pice.

The Works is unique because it is made only from

named varieties, fine ones of recent origin — not a seed-

ling of any kind in the lot. And they are double-nosed

bulbs, the size that produce two flowers the first spring.

If lightly fertilized after bloom each year, they self-prop-

agate rapidly and reward you with permanent beauty.

The Works is also unique because it contains all

classes of DaiTodils, except miniatures. There are yellow,

golden, bi-color, and pink Trumpets; many kinds of the

charming Flatcups; members of the Poetaz group, some
of which are doubles; Cyclamineus Hybrids having

somewhat shorter stems and smaller flowers; and Trian-

drus Hybrids with clusters of blooms on each stalk.

Cut the flowers and bring them inside — they'll last

from 3 to 5 days. Because The Works has a long season

of bloom, you'll have flowers in the house all spring, in-

expensive ones you can say.

You wouldn't expect a mixture of named-variety Daf-

fodils, double-nosed, to sell for less than $23.75 a him-

dred, and it doesn't. But $23.75 is less than the price of

other good mixtures. The Works is sold only by the hun-

dred (this is also the thousand rate, so you can easily

order any desired quantity). Shipping charges (about

10 to 15 percent) are extra and will appear on yoiu- order

acknowledgement, but if the bulbs travel far, an addi-

tional charge will be made after shipment. We think it

only fair to tell you of possible additional costs before

buying these heavy bulbs. (Please add sales tax if

shipped to a Connecticut address.)

You may order from this advertisement. If charged,

please request a credit application form. An order for

The Works will bring you an aimual subscription to

White Flower Farm pubUcations— the Spring and Fall

Editions of The Garden Book, our catalogue, which is

really a garden book, and three editions of NOTES, a

valuable reminder publication issued Spring, Fall, and

Winter. And you will receive these useful gardening

publications throughout 1975 — without charge. How-
ever, if you want to shop for fine named-variety Daffo-

dils or other spring-flowering bulbs or perennials or

vmusual shrubs, but not this mixture, send $3.00 for a

subscription to the White Flower Farm Publications,

which includes a credit for $3.00 on a first $15 order.

But if this mixture interests you, please order it at

once, for it sells out every year and cannot be reordered

from Holland. Last year we returned orders for more
than 30,000 bulbs. That's not a pleasant happening. —

A. Pettingill

White Flower Farm
Plantsmen

Litchfield 346, Connecticut 06759
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The Rise a^nd Fall of
Heroin
Addiction
A modern-day epidemic

affirms some old public

health truths

by Robert L. DuPont
A major heroin epidemic is now

receding in cities across the United

States, leaving in its wake hundreds

of thousands of addicts, as well as

changed national attitudes toward

crime, cities, and race. Since many
of these attitudes are badly dis-

torted and could have negative,

long-term consequences, it is im-

portant to set the record straight on

this complex subject.

My experience with the problems

of heroin addiction grew out of my
work as a psychiatrist with the Dis-

trict of Columbia Department of

Corrections in 1967 and 1968. My
colleagues and I found that of the

800 men committed to D.C. Jail

each month, about half were ad-

dicted to heroin; furthermore, ad-

diction was a major cause of the

crimes that led to their imprison-

ment. It was obvious that the pris-

ons and community were offering

little help to these people and that

massive efforts would have to be

made to solve the problem of heroin

addiction. One aspect of this new
effort was the creation in 1969 of a

city treatment program, the Narcot-

ics Treatment Administration
(NTA), which I directed from its in-

ception until 1973. During those

four years NTA treated more than

15,000 people for heroin addiction.

Analysis of NTA records tells

much of the story of the heroin ad-

diction epidemic. Among our find-

ings were that an overwhelming

number of the patients were new
users of heroin and that nearly two-

thirds began use between 1966 and

1970—the epidemic years. Even
among those who came into treat-

ment in 1973, few had begun using

heroin after 1970. For example,

3,100 patients had started on her-

oin in 1969, but by 1973 the num-

ber had dropped to fewer than 100.

At first we thought that new users

were simply no longer coming to

the center, but as we monitored the

data, it became increasingly clear

that the lag in seeking treatment ac-

counted for only a small part of the

decline.

We also found that heroin addic-

tion in Washington did not occur

randomly in the city's population.

While it existed in virtually all seg-

ments of the population between

the ages of ten and seventy, it was

highly concentrated among lower-

class, black young men.

The ethnic and economic com-

position of the addicted population

was not unexpected, but we were

surprised to find that more than half

the people treated by NTA were

born between 1945 and 1954—the
years of the post-World War II

baby boom. The severity of the epi-

demic among this relatively small

segment of the population can

hardly be exaggerated. Of the

young men born in 1952—the peak

birth year for heroin addicts—fully

20 percent became addicted to her-

oin and were subsequently cared for

by the city's narcotics treatment

program.

The attack rate, to use public

health terminology, among those

living in the poorer sections of the

city was double the city-wide rate.

For individuals born during the

peak years it was more than fifty

times greater than the rate for indi-

viduals born only ten years before,

or a few years after, 1952.

In the last few years public con-

cern has focused on heroin addic-

tion among returning Vietnam vet-

erans and on the spread of heroin

addiction out of the ghettos and

into the middle-class suburbs, but

neither of these developments con-

tributed more than a small fraction

to the total addiction problem in

Washington.

Another critical finding from the

NTA experience was that the use of

heroin spread rapidly from one new
user to another during the epi-

demic. As one patient told me, "I

began using heroin just like I began

smoking cigarettes—right after my
best friend started using it, he

turned me on to it at a party in his

home." Few within the susceptible

group were acquainted with long-

term addicts, and almost all were

convinced that they themselves

would not become addicted.

By 1970, however, this attitude

had changed, and heroin was no

longer regarded as casually as ciga-

rette smoking. The devastating ef-

fects were all too clear—deaths due

to overdoses and prison terms for

using and selling heroin had be-

The heroin epidemic peaked

in most coastal cities

by 1968, then moved to

less populous areas and

inland regions, where

addiction rates climaxed

as late as 1972-73.
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coiiie almost evervdav ort'iirri'iifes.

riie licioiii scene eliaiiged dra-

matieallv in Washington as the epi-

deniie peak passed. Overdose
deatiis, which rose to eighty-two in

1971, fell to seventeen in 1973—
and only four of these occurred dur-

ing the last six months of the vear.

In earlv 1972 more than 30 percent

of the defendants arraigned in D.C.

Superior Court tested positive for

heroin. Todav that number has

fallen to fewer than 10 percent.

The number of patients peaked in

July, 1972, when more than 4,700

people were in NTA treatment. Bv
the spring of 1974 this number had

fallen to less than 2,000. Signifi-

cantly, the crime rate in the nation's

capital, as in some other cities, has

also dropped dramaticallv.

How- can we account for the de-

cline in heroin use? First, the provi-

sion of treatment offered an alterna-

tive to the pusher's and street

addict's life-stvle, and gave individ-

uals a chance to rebuild their lives.

Successful law enforcement efforts

to diminish the supplv of heroin

also made a difference—in less than

two years the street price of heroin

in Washington rose from about

$1.00 a milligram to more than

$5.00.

Finally, and perhaps most impor-

tantly, among those in the suscep-

tible population there was a grow-

ing awareness of the dangers of

addiction, leading to the wide-

spread rejection of heroin use. It is

one thing to grow up knowing that

there is an older fellow on the next

block who is addicted to heroin and

quite another to have many of your

close friends either strung out, in

jail, or dead from an overdose. It

took several years for the more ap-

palling consequences of heroin ad-

diction to become obvious to sus-

ceptible voungsters, but once they

were apparent, a cultural immunity
developed.

\^Tiat are the implications for the

future? It is obvious that large num-
bers of people have become seri-

ously addicted to heroin and that

some of them will have problems

for yeai-s to come. Treatment must

continue to be available to the ad-

dicted. We must intensify efforts to

reduce the supplv of illicit drugs,

just as we must continue to support

those forces that reject heroin ad-

(li(lit)n in the toinnunut) . (lonimu-

nitv acceptance of former addicts

must be fostered so that we do not

make permanent outcasts of thou-

sands of people. Drug abuse trends

must be closely monitored to spot

potential epidemics early, and when
the signs appear, vigorous inter-

vention aimed at reducing the sup-

plv of the drug and at reducing the

demand for the drug through pre-

vention and treatment must take

place before the epidemic rages out

of control as it did in the late

1960s.

While we have been talking

about the Washington experience,

many American cities are now re-

porting similar, although less steep,

downturns in heroin addiction.

More remarkable than these down-

ward trends is the realization that

almost all American cities had a

heroin epidemic at about the same
time as Washington. The peak in

new heroin use occurred as early as

1967 in some places—notably New
York City and Los Angeles—and
as late as 1971 in other cities, par-

ticularly smaller, inland ones. Thus,

there was evidence of spread over

time, but the range of epidemic

peaks was narrow. Even more strik-

ing, epidemic peaks occurred at

about the same time in many other

countries. Britain, France, Ger-

many, and even Hong Kong, to

mention only a few, appear to have

had similar epidemics. Cities and

countries had vastly different levels

of heroin use, but in most cases the

number of new users reached a peak
within the same period of time.

This similarity in timing is not

easy to explain. One is tempted to

look for a correlated rise in other

social problems, but poverty,

crowding, racial prejudice, and

unemployment—all possible ex-

planations—did not suddenly peak

in the late 1960s. In fact, at that

time all these ills were showing

modest improvements in Washing-

ton, as they were throughout most
of the United States.

In part, the spread can be traced

to the role of mass communications

and mass travel. But it is in the

new, epidemiological understanding

of heroin addiction that we ma\
find other and probably more re-

vealing clues. Heroin addiction was

concentrated among the people
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carefully made reproductions

of many fossil treasures

in its collections.

These replicas are
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A representative list of ttie more
popular objects includes the
following:

Tyrannosaurus Skull

Largest carnivorous dinosaur
skull

5 X 21/2 X 31/2 feet

Showing every detail of

bony anatomy
Natural color $1 125 00

Protoceratops Young Hatching
fi^odel of several baby horned

dinosaurs emerging from
eggs $105.00

Brontosaurus Footprints (Jurassic)
Glen Rose. Texas

Eight separate prints are
available in full scale, at

prices from $150 to $165 per
print. Sizes vary from 12 x
7 inches to 44 x 37 x 9 inches

Protoceratops Nest of Fifteen Eggs
$210.00

Head of Paranthropus robustus
(shown at right) $125.00
set of fifteen heads $1,500.00

Three-dimensional Dinosaur
Models

scale 1/10 to 1/25 natural size
from $75. to $105 each

Members of the Museum are entitled

to a 10% discount.

Inquiries and orders can

be addressed to:

Department of Exhibition and Graphics
The American Museum of Natural History
79th Street and Central Park West New York, N.Y. 10024

The capacity

of the Museum
to fill orders is

necessarily limited.

It depends not only

on the volume of

orders received,

but also on the

complexity of the

objects to be cast

and the needs of

the Museum to

complete its

own work.

horn after World War II. It

curred predominantly among tlii

great bulge in the population

which, by sheer mass action

created the youth culture of the lati

1960s. World War II and the sub

sequent rise in fertility rates were

worldwide experiences—as were the

vouth culture, college demonstra-

tions, and the heroin epidemic. Each
of these events was itself serious and

complex— I am not arguing that they

were trivial or even that they sprang

from similar roots. I am, however, ar-

guing that they occurred more or less

simultaneously and that changes in

the structure of the population con-

tributed to this timing.

One aspect of this epidemiologic

approach to the heroin problem de-

serves special discussion. There are

many who feel that it is inappropri-

ate to use the medical model to deal

with social processes; that the social

and psychological aspects of addic-

tion make it highly unlike the

spread of such diseases as tubercu-

losis and cholera. Although this ar-

gument has some appeal, critics of

the epidemiological approach ig-

nore one of the most fundamental

lessons of public health history:

there have been few epidemics that

have not disproportionately affected

the poor. Social, economic, and cul-

INCIDENCE OF HEROIN ADDICTION

BY YEAR OF BIRTH

(Males, Washington, D.C.)

1930 1935
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tural factdrs lui\i- |ila\('(l a ccTilral

iiilc in MKist <'|)i(l('niics.

Ill the late iiinclccnih (('iiliirv.

llic sllitlx of ciiidciuio ird In a pci\[

debate <>\er iheir caiise and spicad.

Many rlaimed dial ihcre were iki

specifie causes, liul dial llic\ re-

flected over-all sncial and eiuiion-

mental factors, surli as [xmr cli-

mate, crowding, and filth. This

became known as the miasma the-

ory. The miasniists called for efforts

to clean up cities and reduce crowd-

ing. Another group, however,

claimed that such illnesses as tu-

berculosis and epidemic diarrheal

diseases were caused by specific

germs and spread from person to

person. These people emphasizetl

the need for quarantine and treat-

ment. The discovery of bacteria in

the late nineteenth century and the

development of antibiotics in die

twentieth led to the triumph of the

germ theory over the miasma.

\^ ith a more sophisticated per-

spective, however, public health

scholars have recently reviewed the

control of many of these epidemic

diseases of the last two hundred

vears. It is now clear that while the

miasmists lost the intellectual argu-

ment, their major point has been

sustained. Today -few would den\

that the decline in epidemic infec-

tious diseases was influenced iar

more bv improved economic condi-

tions and the resultant reduction of

crowding and malnutrition than b\

the development of antibiotics and

other medical treatments. In fact,

medical intervention alone is often

ineffective without improved social

and environmental conditions.

On the other hand, few patients

suffering todav from tuberculosis

would willinglv forego the use of

medication. This is similar to the

situation with heroin addiction: of-

ten, prevention occurs because of

changes totallv unrelated to the

problem itself. The effects of these

changes occur over decades and

even centuries. But once an epi-

demic problem is manifest, then ev-

erv possible intervention, including

treatment, is desirable.

If we can get these new facts

straight—and our old lessons should

help us—we may be able to see the

wisdom of the manv sides of the

emotional debate over the causes

and cures of heroin addiction. We
mav even be able to prevent the oc-

currence of-future heroin addiction

epidemics.

world ^^ lamed
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In addition to an abundance of bird and
animal life you will see spectacular pri-

meval forests, hot springs. Japans
deepest lakes, wild flowers and oriental

botanical gardens You will devote lei-

sure time in fascinating Japanese Inns

This Japanese Nature Tour is indeed an
unusual adventure There will be five

tours in 1974,starting May 4.We suggest
you write early for our informative color

brochure

LINDBLAD TRAVEL, INC.
Depl. NHA674

133 East 55th Street New York, N Y 10022
(212) 7'51-2300

71



Share ttie Thrills

01 Exploring t

ouier Space;
All DVNASCOPES,
Including this

superb RV-6, 6-inch

available

on easy terms!

Now it's easy to join the thousands of serious

amateurs who have discovered the excitement

ot exploring our mysterious universe. Your en-

joyment begins right from the start, yet the

challenges and rewards go on for years! And
it's a hobby that can be shared at modest cost.

Choose From Many DYNASCOPES"'
Picking a telescope to fit your needs and your
pocketbook is simple when you select a

DYNASCOPE-the same instruments used by

more than 150 schools, colleges and observ-

atories—and your satisfaction is guaranteed
by a full-refund warranty.

FASCINATING GUIDE
YOURS FREE!

Read these valuable facts be-

fore buying any telescope. Mail

coupon or postcard for your
complimentary copy of this

helpful guide.

Criterion Manulactufing Co

620 Oakwood Ave, W Hartford. Conn 06110

s TM Registered U.S. Pat

CRITERION MANUFACTURING CO., Dept. NH-4!

620 Oakwood Ave,, W Hartford, Conn, 06110

Please send your free Telescope Guide.

Address-

City

distinctive

CHRISTMAS IDEAS
A new catalogue of unusual and distinctive

presents from the Metropolitan Museum —

exact copies of ancient gold jewelry, a silver

lotus ladle from the T'ang dynasty, rare early

American glass, a Christmas snowflake and

star, needlework kits of birds and flowers

from the Unicorn tapestries, the Museum's

own cookbook, and the 1975 engagement cal-

endar, Life in America, are only a few of this

year's suggestions, -"yj Also illustrated is a

festive selection of more than fifty new Christ-

mas cards. Both presents and cards are made

especially for the Museum and can be bought

only by mail or at the Museum itself. Send the

coupon below, together with twenty-five

cents for the 100-page color catalogue to be

mailed September first.

The Metropolitan Museum of Art

2_55 Grade Station, New York 10028

Please send me the Museum's new catalogue

of Christmas cards, 25 cents enclosed x 1

Name

Books in Revie>v

Home Is Where the
Shelter, edited by Lloyd Kahn.

Shelter Publications /Random
House, $6.00; 176 pp.. illus.

How very fine it is to leaf

through a 176-page book on

architecture—from bailiwicks to

zomes—and find no palaces, no

pyramids or temples, no cathedrals,

skyscrapers, Kremlins, or Penta-

gons in sight. Nor any Soleri mile-

high Arcologiums, Gropius ma-

chines for living, Del Webb town-

houses, or R. Buckminster Fuller

termitoriums. Instead, a book of

homes, habitations for human
beings in all their infinite variety.

Shelter, in the words of the edi-

tors, is a book about "simple

homes, natural materials, and hu-

man resourcefulness. It is about dis-

covery, hard work, the joys of self-

sufficiency, and freedom. It is about

shelter, which is more than a roof

overhead." Precisely.

The book begins with a casual

survey of home building around the

world, now and in the past. There
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Hearth Is

are drawings and photographs of

Mandan earth lodges from tlie

1830s. the caves at Massafra, an-

cient troglodyte dwellings in Tu-

nisia. Neolithic caves and house

plans, and the homes of Cappadocia

in central Turkey, where people

even today live in apartments

carved out of cones of volcanic tuff.

We are given more pictures of

straw huts in Togoland, the strange

and beautiful mud villages of the

Dogon people (who live along the

Niger River near Timbuktu), the
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mud and dung huts of the Masai, a

reconstructed Iron Age hut of stone

and thatch in England. Nomadic
homes: the tents of the North Afri-

can Berbers, the Tuaregs, the Be-

douin, the Tekna of Morocco, the

yurts of MongoHa, Sioux tepees.

Descriptions of Navajo hogans,

Hopi kivas, Pima adobe huts. The
peasant cottages of England, Yugo-

slavia, Japan, Norway, eastern Eu-

rope, and Russia. Back to the New
World—the sturdy timber frame

houses of early New England, log

cabins, the sod and baled-hay

houses of the plains, the early stud

frame buildings that made possible

the quick towns and cities that fol-

lowed the white man's "conquest"

of the West. Exactly.

Shelter follows the format of the

popular Whole Earth Catalog. Like

the latter, it is about two-thirds il-

lustration; its principle of organiza-

tion anarchic. Every big page holds

photographs and sketches froin

many sources, as well as quotes, ex-

cerpts, captions, stories, Indian leg-

ends, anecdotes, and reports-
signed and unsigned—from a multi-

tude of voluntary and involuntary

contributors. If you ti'y to read this

book through from beginning to

end you'll likely get bogged down
where I did, about page 18, in the

middle of the Miwok assembly

house or the Wichita grass shack.

No matter. Like the Catalog, Shel-

ter is meant for browsing through,

not reading, and one can begin as

well in the middle or start at the

end and work backward, it makes
no difference.

Not a history, not a comprehen-

sive survey, not a study. Shelter is a

sort of handbook, manual, or guide-

book for those who are con-

templating the awful prospect of

buying title to a piece of the earth's

surface and actually building with

their own hands and tools some
kind of habitable structure thereon.

Something I myself, for example,

have been planning to do for twenty

years; I keep finding good excuses

for putting it off till next year. Yet

building your own home, however

humble, is something that many of

us feel we must attempt, sooner or

later. Like falling in love, like rais-

ing a baby, like a few nights in the

county jail, the construction of a

shelter is an experience that has to

be known if one is to hve a com-

plete and adequate life.

Furthermore, as the editors of

this compendium point out, the ris-

ing cost of materials and labor, the

competition for dwindling re-

sources, the pestilential over-

crowding of our shrinking planet

mean that only the rich or the inde-

pendent are likely to survive the

bleak prospects of the next fifty

years. We may be required, ready

or not, to scrounge for sticks and
stones, find help and friends, make
not more with less, but make do

with less in order to give ourselves

and our children a chance to carry

on.

Shelter provides helpful hints, al-

though hardly blueprinted instruc-

tions, toward survival with honor. I

said that this book's principle of or-

ganization is anarchic. True. But

"anarchic" meaning, not "no rule,"

but self rule—rule from within, not

without. So, in meandering fashion.

Shelter goes on from the round-the-

world overview into sections on

building techniques, materials, no-

madic living, domes, zomes and

zarches, designer-builders, the nec-

essary eco-logic of living with one's

immediate environment, energy,

wind power, solar heating, water

saving, and sewage recycling.

The chapter on domes is called

"Domebook 3," after previous pub-

lications on this subject by Lloyd

Kahn and his friends. Here I was

pleased to see a healthy reaction

against the dome mania taking

place within the same group that

formerly promoted geodetics as a

inetaphysical solution to the hous-

ing problem. For years I have been

conducting a one-man campaign

against that old crackpot R. Buck-

minster Fuller and all his works.

He has ignored my attacks, vicious

and scurrilous though they are,

feigning unawareness of my exis-

tence. But now I have company and

we're going to nail him.

My objection to geodesic dome
homes is quite simple: anything that

ugly must be wrong. It offends me
to see those fungoid warts, those gi-

ant sunken golf balls, those polyure-

thane pustules breaking out like

pimples across the face of the splen-

did American Southwest. To me
they are both symbol and symptom
of the Plastic Plague, the Age of

Junk; their proliferation is an insult

to the eye, the mind, and the heart.

Why, I wondered, in a land so rich

in rock and adobe and cow dung.
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rile answer is, thev wei"e cliea|).

Huiek, and easy to build, like lin'

Irael homes of the inass-iiousinj; in-

duslrv. More important, they were

for a lime fashionable, like Hindu

gurus, hobbils, Janis Joplin, Mar-

shall McLuhan, dayglo wall posters,

prefaded Levis, and all the other

e])hemera of Pop Kulchur.

Now we see objections to the

geodesic dome home arising Irom

sources more technical and authoi-

itative than the esthetic-intuiti\e.

The dome leaks; it is not easily sal-

vageable; it is impossible to add on

to; it is difficult to square with fur-

nishings inside or to divide into

rooms; it requires many small parts

and precise technical skill to as-

semble; ihe curving surfaces accu-

mulate dust and dirt; the polyure-

thane covering does not weather

well, burns explosively if over-

heated, releasing cyanide gas, and

requires the use of nonrenewable

resources such as coal and petro-

leum in its manufacture. Most im-

portant, the dome home is ugly.

Fuller's followers will have to look

elsewhere to put the master's vi-

sions into 3-D reality; perhaps they

can revive his Dymaxion car, which

lapsixl into oblivion at about the

same time as the Hupmobile and

the Hudson Terraplane and the -Air-

flow Chrysler.

Let's give poor old Bucky a

break now and conclude this re-

view: Shelter is not a book, al-

though made of paper and print. I

don't know what it is. But what-

ever, it's full of interesting informa-

tion, useful pictures, fascinating

trivia, good ideas, and pertinent

quotations from important nine-

teenth-century American Indian

speeches. Shelter deserves a place

in every home, of whatever con-

formation, alongside the Bible, the

Book of Mormon, Shakespeare, the

I-Ching, The Anatomy of Melan-

choly, Naked Massage, the Old

Farmer's Almanac, and of course,

The Monkey Wrench Gang: A
Novel About the Wooden Shoe

Business in America.

Edward Abbey lives on a wildlife rej-

uge in Arizona. He is the author of a

forthcoming book. The Monkey
Wrench Gang: A Novel About the

Wooden Shoe Business in America.
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telescope, send for our booklet of photo-
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Children of Africa ... On June 28

the Education Gallery will open a

new exhibit of photographs and
slides showing children of African

descent not only in Africa but in

the United States, South America,

and the Caribbean.

A New Display in the Museum
showcase at the Roosevelt

Rotunda, features a "Preview of

the New Hall of Minerals and
Gems," and highlights some
features of our Mineralogy

Department. An amythest display

demonstrates the wide variety

possible in the occurrence and
appearance of a single mineral.

Another part of the exhibit deals

with some uses of minerals—in this

instance as carvings or gemstones.

Continuing Exhibits . . . "Window
to the Sea," the special exhibit of

the Lerner Marine Laboratory,

will be on view through July.

The Alexander M. White
Natural Science Center is now in

full swing, and visitors—

particularly young ones—may
enjoy its exhibits of the urban
environment at these times:

Tuesday—Friday: 1:30—3:30 p.m.

Saturday: 12:00-4:30 p.m.

Sunday: 1:30-4:30 p.m.

Planetarium Sky Show . . .

"Jupiter Journey," ends July 1.

A new show, "Signs in the Sky,"

begins on July 2. This show looks

at some popular notions of

astrology to see if they have any

basis in science. The origin of the

Zodiac and of astrology itself will

be discussed. "Signs in the Sky"
will be shown through September
16. Admission—which includes

admission to the Museum—is $1.75

($.90 for children and $1.25 for

senior citizens), and shows are

scheduled for 2:00 p.m. and 3:30

P.M. on weekdays, with more
frequent showings on weekends.

Gallery 77's July exhibit will

feature the scanning electron

microscope.

Museum Tours . . . Late in May,
150 travelers—members of the

Museum and their families-

cruised the Adriatic. Ionian, and

Aegean seas. The group studied

the cultural anthropology and
archeology of the area and also

learned the principles of celestial

navigation from Dr. Thomas D.

Nicholson, director of the

Museum.
A second, much smaller group

will visit five of the nations of

southern Africa in September,

under the guidance of Dr. Richard

G. Van Gelder, curator of

mammalogy and an expert on the

nyala antelope of Mozambique.

'

These Museum trips have received

such an enthusiastic response (the

African trip has been sold out for

some time) that an 18-month

program is now being planned.

Announcements will be mailed in

mid-summer. Please write Mrs.

Marie Caufield at the Museum if

you would like advance notice.
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or purse.

Uses new Kodak 110 film to
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black and white prints, and
sharp 30x 30mm mounted color
slides.

Always in focus—from 5 feet

to infinity—without turning any
dials.

Flashes without batteries . . .

has thumb film advance with

double exposure prevention . .

.

color correct f9.5 lens with slid-

ing lens cover.

" Kit Includes: Pocket-Matic Camera. 4-shot Magicube (flashes without
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The Turn of the E>ve
Custom may keep women in the kitchen, but what

primeval force drives men to the barbecue pit?

Gentlemen, don vour aprons.

The season lor outdoor cookinfi; is

upon us. Let the women marvel at

our prowess with massive cuts ot

meat and charcoal fires in the open

air. They have had all winter to

press the claims of indoor kitchen

food, through artful and civilized

ceremonies of stewing dainty cubes

or roasting a joint in the engineered

drv heat of closed ovens. Now it is

our turn to perform the manly rite

of the barbecue.

The tradition stretches back as

far as the Trojan War, when, to

propitiate Apollo,

The limbs thev sever from

thVnclosing hide;

The thighs, selected to the Gods,

divide:

On these, in double cauls involv'd

with art,

The choicest morsels lay from

every part.

The priest himself before his altar

stands.

And burns the ofTring with his

holv hands.

Pours the black wine, and sees

the flames aspire;

The youths with instruments

surround the fire:

The thighs thus sacrificed and

entrails drest,

Th'assistants part, transfix, and

roast the rest.

The Iliad, bk. I, I. 602

Centuries later, according to the

evidence of a Renaissance manu-

script, Hungarian villagers would

celebrate an important wedding by

spitting an entire 2,000-pound ox

stuffed with a calf stuffed with a

lamb stuffed with a capon stuffed

with a quail. Men took care of all

stages of this mammoth enterprise.

Their contemporary, Leonardo

da Vinci, has left us his designs for

spitting mechanisms. And Sardin-

ian peasants to this day feast on ac-

carrexiau, a sheep stuffed with a

suckling pig and roasted over em-

bers out of doors.

Farther south, in Muslim Africa,

the mechoui (spitted lamb) is the

leading form of banquet. My sister

and her husband rode into an ani-

mistic Sara village in Chad on as-

signment for the Peace Corps in the

late sixties. The chief put on his

best mechoui for their delectation: a

lean billy goat slaughtered, sewed

up with number 12 uninsulated

wire, and basted with hot sauce

over a hardwood fire. A village el-

der took the testicles home with

him (for sympathetic magic?).

The mechoui was long ago ex-

ported north to France from Mo-

rocco and Algeria. And a group of

French chefs established the custom

on American soil a year ago during

a weekend in Hunter, New York.

Spit roasting is not, however, a

new arrival in the New World.

Electrified versions of Leonardo's

clockwork device, which speckle

our suburban landscape, testify to

the survival of the spit in America.'

If we regard spit roasting as only

the most exalted form of barbecue,

we live in the world center of the

oldest method of meat cookery.

The word barbecue is totally

American. One etymology, prob-

ably false, interprets the term as a

corruption of the French de barbe

en queue. No doubt, early French

settlers did grill whole goats, from

beard to tail. But the likeliest origin

of barbecue is barbacoa, a Spanish-

Indian word for a grid of green

boughs laid over a fire.

At any rate, barbecue is the epit-

ome of American food. Lyndon

Johnson astutely (he was notably

uneasy with the White House
French cuisine) held a classic

American barbecue by the banks of

the Pedernales, a state barbecue,

mind you, for members of the Ger-

man government. This struck many
admirers of President Kennedy as

unbearably infra dig, something

their more cultured and Franco-

phile hero would never have

stooped to.

Perhaps not, but the masters of

French cuisine have always taken it

as an axiom that the best way by far

to roast meat was on a spit over, or

next to, a wood fire. "Those who
cook game in the oven or on a rotis-

serie," wrote Lucien Tendret, the

gastronomic theorist, "give proof of

their ignorance and bad taste; in

general, they assume any butter is

fresh that hasn't melted and they

see no difference between today's

egg and yesterday's." Tendret

thought he was following his mas-

ter, Brillat-Savarin, in calling roast-

ing (on a spit) the most exquisitely

difficult discipline in all cookery.

Brillat-Savarin wrote, cryptically:

"Men learn to cook, but they are

born knowing how to roast." In

other words, roasting is an art, not

a science. But, since for Tendret,

roasting was preeminently a science

learned with much care, he

emended the aphorism to read:

"Men learn to roast, but they are

born knowing how to cook."

I bring all this up because it

bears directly on the cultural mean-

ing of barbecue.

Barbecue—open-air roasting—is,

whether done on a grill, on a spit,

or in a pit, the fundamental type of

meat cookery. There is no question

that when meat was first cooked, it

was roasted. There can be little

doubt that all cooking began with

this process. And even if this were

historically untrue, even if an arch-

eologist someday proves that cook-

ing began with fried potatoes, it

will not alter the conviction shared

by oil-rich sheiks, San Antonio ac-

countants, and seminomadic Ama-

zon tribesmen that the primeval

food of humans is a hunk of red

meat roasted outdoors.

In other words, the natural form
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Mound People
Danish Bronze-Age

Man Preserved

By p. V. GLOB. Combining his

usual flair for anecdote with

impeccable archaeological de-

tail, Mr. Glob describes the

many treasures that have been
discovered under the 3,000-

year-old burial mounds that

dominate the Danish landscape.

His entertaining account of the

excavations and the sophisti-

cated society they revealed is

strikingly illustrated with photo-

graphs, drawings, and a map.

$12.50

Also by P. V. GLOB

The Bog People
Iron-Age Man
Preserved

"It is impossible to put down
It is superbly illustrated with 79

photographs of the bodies, ap-

parel, and bogs where the

corpses were uncovered."

$10.00 -Mankind

PeyoteHunt
The Sacred Journey of

the Huichol Indians

By BARBARA G. MYERHOFF.
The intriguing culture of the
Huichols is captured in this

handsomely illustrated book.
The high point is a vivid first-

hand account of an annual pey-

ote pilgrimage that holds the

key to the meaning and rich-

ness of the Hulchol's world.

$15.00

NHCORNELL UNIVERSITY PRESS
124 Roberts Place
Ithaca, N.Y. 14850
Please send me at once, postpaid,
the books I have Indicated.

n The Mound People @ $12.50
n The Bog People (ir $10.00
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I enclose $
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of cooking, the method that goes

back to the days before agriculture

and permanent houses (with women
installed in their kitchens) is bar-

becue. Boiling, on the other hand,

is the paradigm of cultural cooking

in pots and produces the food of the

settled, feminized life. As Professor

Levi-Strauss would put it, indeed as

he does put it, in UOrigine des ma-
nieres de table, roasting is to nature

as boiling is to culture.

This helps to account for the

American male's ebullient sense of

returning to his frontier pre-

rogatives when he plunks a steak on

his grill. It also elucidates Brillat-

Savarin, who, it is clear, should be

paraphrased: cooking must be

learned like other cultural activi-

ties; roasting is a natural talent we
are born with.

Barbecue, then, is at once the

most primitive and the most deli-

cious way to cook large cuts of

meat. Ovens be damned with their

desiccating heat. Down with indoor

gas and electric grills that don't

sear fast enough or add flavor like

natural fires. Step outdoors with

Brillat-Savarin, LBJ, and the rest of

the guys. Ladies welcome too.

Mechoui
1 leg of lamb with extraneous fat

removed

1 tablespoon ground coriander

seed

4 cloves garlic, peeled and mashed
IV2 teaspoons ground cumin
% teaspoon sweet paprika

4 tablespoons unsalted butter, soft-

ened

Salt to taste

Oil

1. Prepare a fire, with hardwood or

charcoal. When the initial

flames have subsided somewhat
or the coals have turned white,

you have reached the optimum
heat for slow cooking. Test your

electric spit to make sure it is

strong enough to support and

turn the lamb. If it isn't or if

you have no spit, you can impro-

vise one using a 3-foot-long, Vi-

inch-square steel rod (available

at most hardware stores) and

two shish kebab skewers. Drill a

hole at each end of the rod, al-

lowing enough space to center

the lamb between them. Push

the rod through the lamb as

close to its center of gravity as

possible. Then insert the two

skewers into the lamb parallel to

BUSHNELL 7x35 CUSTOM
Mfg, List $139,50 Postpaid $84.50
This is an example of the deep discount prices on
high quality optics that is found in our FREE cotolog.
This catalog lists and illustrates on outstanding se-
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BETWEEN LAND
AND WATER
The Subsistence Ecology of

The Misl^ito Indians,

Eastern Nicaragua

by BERNARD NIETSCHMANN

A detailed analysis of the organi-

zation and ecological system of

the Miskito Indians—one of the

last remaining societies based on
the economic staples of hunting

and fishing. After measuring the

Miskito's labor inputs; agricultural,

hunting, and fishing yields; and
food distribution over a one year
period, the author found the tradi-

tional Miskito economy to be a
highly productive system — one
that fosters adaptation to a com-
plex and varied environment with-

out creating excessive demands
on it. He goes on to show how this

subsistence system is being de-

stroyed by the demands of foreign

markets which have led the Mis-

kito to exploit their fish and game
population and an effort to partici-

pate in an extraneous, monetary-
based market system. 1973, 288

pp., $11.95/£5.75
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Harcourt Brace Jovanovich, Publishers

111 FIFTH AVENUE
NEW YORK, NEW YORK 10003

24-28 OVAL RD., LONDON NWI 7DX



the rod. Start one at one end of

the lamb and the other from the

other end. You should end up

with one skewer on either side

of the rod. Now pass a few

inches of uninsulated wire

through each hole in the rod and

twist tightly around the handles

of the skewers. This jerry-rigged

spit, easier to construct than it

may sound, will keep the lamb

from spinning around the rod as

it turns.

2. Make deep incisions in the

fleshy portion of the leg. Blend

all other ingredients into a paste

and rub into the meat. Let stand

10 minutes.

3. Set the spitted leg over the fire.

Rest the ends of the spit on

bricks on either side of the fire

so that the meat hangs down

over the fire but not in it. Turn

slowly for three hours or until

the meat can be pulled away eas-

ily with the fingers. Brush oil on

the meat every ten minutes or

so. Be sparing because dripping

oil will make the fire flame up

and you will then have to douse

the fire after each basting. The

best possible basting liquid

would be a liquefied version of

the paste applied to the meat.

Prepare the same quantity as be-

fore and keep it liquid by the

side of the fire.

The lamb will emerge from all this

seared and brown outside and juicy

but not pink within. The idea for this

adaptation of a Berber recipe comes

from Paula Wolfert's Couscous and
Other Good Food from Morocco

(Harper & Row, $10.95). For com-

plete authenticity, eat the lamb siz-

zling from the fire, with your fingers

(right hand only, please).

Note: If you do not want to bother

spitting the lamb, you can approxi-

mate the results of this recipe by

barbecuing in the conventional

manner and turning the meat fre-

quently. This is not, however, sport-

ing, nor will you win a medal from

the Explorers' Club if you do the

lamb in the oven. (Start at 475° F.,

fatty side up, on a rack in a roasting

pan for 15 minutes; then continue

at 350° for 2 hours and 45 min-

utes, basting every 15 minutes with

pan juices.)

Raymond Sokolov is a food columnist

and editor of Great Recipes from the

New York Times.

Nikonwantsyou tosee
better

Nikon prism binoculars start with world-

famous Nil<on optics, made from Nikon

optical glass. Lenses and prisms for right

and left barrels are precisely matched and

collimated, and the optical parallelism of both

/ barrels is verified,

^ That's why with Nikon binoculars you enjoy brilliant,

sharp, full-field viewing without strain or fatigue, even

^ for long stretches. Now, find out how little more it costs

to see better, longer At Nikon camera dealers and selected

optical departments. Write for literature Folio 18, Nikon Inc, Garden

City, N,Y, 11530, Subsidiary/Ehrenreich Photo-Optical Industries, Inc, [IBfl

In Canada: Anglophoto Ltd,, RQ,]

Nikon Binoculars

TRAVEL THE WORLD OF LINDBLAD

Short of the moon— this is as far as

you will travel on earth!

ANTARCTICA
For the tenth consecutive year, Lars-

Eric Lindblad invites you to see this

last frontier on our shrinking planet

Our decade of travel to the south

polar regions has given us a body of

experience no one else can even ap-

proach You Will experience the thnll

of treading on land which until

recently was reserved only for ex-

plorers. Four expeditions starting at

the end of this year will feature the

Falkland Islands as well as Antarctica

In addition, the first will also include

the South Georgia Islands-the
famed whaling stations of years past.

The MS Lindblad Explorer* operated

in the great tradition of the Swedish

Amencan Line, will provide all' the

comforts you can ask for Because of

the immense populanty of these ex-

peditions, we suggest you make your

reservationsearly Please wnte for our

Antarctica brochure only if you are

seriously interested

LINDBLAD TRAVEL, INC.
Dept, NH AN 674

133 East 55lh Street, NewYork, N Y 10022

(212) 751-2300

Panamanian registry



LIVE IN THE WORLD OFTOMORROW. ..TODAY
!

A BETTER LIFE
STARTS HERE

ERECT A "PRO" WEATHER STATION
Match your forecasting skill with anyone! Set

up permanent meteorology sta. for reliable

readings; windspeed, precipitation, barometric

pressure, temp., humidity: get wind-chill,

cloud types. Top qual. equipt.: rooftop remote

reading pneumatic windspeed ind., 11" rain

gauge; holosteric barometer (inches, etc.);

hi-lo self register thermometer; wet-dry bulb

hygrometer. More!

No. 80,216E (w/372 PG. LOG) 459.95 Ppd.

BEGINNER'S KIT: COMPL, LOW COST

^^^ Stock No. 71,022E .$17.00 Ppd.

AUTHENTIC SCALED

WINDMILLS
Real-thing replicas show wind direction, wheel silently

revolves on ball bearings. Give your grounds unique

rural charm! Great centerpiece for planter, flowers.

Use to hold yard light, house number, sign or as mail-

box. For school, a fine "energy crisis" science

project-does everything but pump water. Heavy

gauge steel, durable outdoor finish; aluminum color

w/red trim.

^^ No. 71,923E. (17" DESK MOD.) 410.95 Ppd.

^^^ No. 71^24E (4Vi'-14 LB) 432.50 Ppd.^^^ -^ No. 85,229E. (8'-46 LB)

^^fc ^^m - S44.95 FOB

"FISH" WITH A MAGNET
Go treasure hunting on the bottom! Fascinating

fun & sometimes profitable! Tie a line to our 3'/;

lb. Magnet-drop it overboard in bay, river, lake

or ocean. Troll it along bottom-your "treasured'^

haul can be outboard motors, anchors, otheR

metal valuables. 3% lb. IVIagnet is war surplus-'

AInico V Type-Govt. cost twice our price. Lifts

over 40 lbs. on land-mucti greater weights un-

der water.

Stock No. 70,570E 3% lbs $11.50 Ppd.

Stock No. 60,215E 1% lbs $6.50 Ppd.

(And our FREE CATALOG is packed with exciting and
unusual ecological & physical science items—plus
4,500 finds for fun, study or profit . . . for every mem-
ber of the family.)

NEW! KIRLIAN PHOTOGRAPHY KIT!
Experiment in the fascinating new field

of "Kirlian" electrophotography-images

obtained on film without camera or lens

by direct recording of electric charge

transmitted by animate & inanimate

objects. Each "aura" differs from

another-animate aura said to change

^^^^ corresponding to physical changes. $50

i'MnH&i.'i.'.'Lv^il^SHIB^HI Kit gives everything needed except film

including portable darkroom, double transformer isolated from power source; com-

plete instructions.

Stock No. 71,938E 449.95 Ppd.

PRO ELECTRONIC SOUND CATCHER
Parabolic mike w/18%" reflecting shield

& 2 I.C.'s in amplifier magnifies signals

lOOX that of omnidirectional mikes.

Catch a songbird Vi mile off;

huddle strategy; sounds never before

heard. Super directivity gives highest

signal to noise ratio poss. Safe; auto,

cuts off ear damaging noises. Earphones,

tape recorder output, tripod socket. Reg.

two 9v trans, batt. (not inci).

No. 1649E (5% LB.)

BIG EAR "TOY" MODEL #80,176E

^ SEE
THE STARS
MOON, PLANETS
CLOSE UP!

3" ASTRONOMICAL
REFLECTING TELESCOPE

60 To ISO Power. Famous Mt. Palomar Type

I

See the rings of Saturn, the fascinating planet
Mars, Seas and Craters of the Moon, Star Clus-

ters in detail. New improved, aluminized and
overcoafed 3" diameter f/10 primary mirror,

ventilated cell. Equatorial mount with locks on
both axes. Equipped with 60x finder telescope,

nardwood tripod. Included FREE: VALUABLE
"HOW/ TO USE YOUR TELESCOPE" book; "STAR
CHART"
Slock No. 85,050E J3655 Ppd.

DELUXE 3" REFLECTOR nLESCOPE W REFLECTOR TELESCOPE (45i to 270i)
Slocll No. 80,162E $66.50 Slotli No. 85,105E $115.00 FOB
4y." REFLECTOR TELESCOPE WITH CLOCK DRIVE Stock No. 85,107E $149.95 FOB
6" REFLECTOR TELESCOPE Slock No. 85,187L $222.50 FOB
6" REFLECTOR W/(EL£CTRIC) CLOCK DRIVE No. 85,086E. $259.50 FOB

VORDER TODAY! COMPLETE AND MAIL
EDMUND SCIENTIFIC CO.
300 Edscorp Building, Barrington, N.J. 08007

[ow~Many Stock No. Description

MERCHANDISE TOTALJPLEASE SEND Q GIANT FREE CATALOG "E'
ADD HANDLING CHARGE: ^l.QO ON ORDERS UNDER S5.00; 50« ON ORDERS OVER $5.00

30 DAY
MONEY-BACK

GUARANTEE
[YOU MUST BE SATISFIED J
OR RETURN ANY PUR-
CHASE IN 30 DAYS
FOR FULL REFUND ,

I enclose Q check

money order for $.

MAIL COUPON FOR

GIANT FREE
CATALOG!

180 PAGES • MORE THAN
4,500 UNUSUAL BARGAINS

Completely new 74 Catalog. Packed with huge selection

of telescopes, microscopes, binoculars, magnets, mag-
nifiers, prisms, photo components, ecology and Unique
Lighting items, parts, kits, accesories — many hard-

to-get surplus bargains. lOO's of charts, illustrations.

For hobbyists, experimenters, schools, industry.

EDMUND SCIENTIFIC CO.
300 Edscorp Building, Barrington, N. J. 0800?

Please rush Free Giant Catalog "E"

Name-

Address.

City_
f f^^ii iii^j t I—' nioney oraer ror ^ .



enjoy the treasures

of mother earth!

the collector's cabinet
1000 Madison Ave., New York. N.Y. 10021
"the treasure house of natural history!"

Branches: Dania, Fla., Miami Beach, Fla..

Syracuse, NY., Chadds Ford, Penna.,
Springfield Mall, Virginia. (Franchise in-

formation available)

Also at Bloomingdale's, N.Y. and 144 other
fine depL stores nationwide. Write for the
store nearest you. Catalog "H" and 7

jumbo color postcards SI.00.

FREE CATALOGUE OF BOOKS
Natural History, Birds, Plants

Antiques and Collecting

New and Out of Print Titles

Inquiries Welcomed
Tolliver's Books

1 634-AH Stearns Drive
Los Angeles, California 90035

You don't have to

be rich to have
a greenhouse!
Write for our catalog.

TURNER GREENHOUSES
Mt. Olive Highway, Goldsboro, N. C 27530

FREE INFORMATION

' ,/t ' iQscmot.ng and educolional hobby FREE Na-

fjj-^ lurol Ruby Crystal when you |Oin. Wnle lodoy'

MINERAL OF THE MONTH aUB
P.O. Boi 487.HF Yucalpo. Calif. 91399

Great Family Fun!

Brown's Original "Hummy-Bird Bar" ® is the

perfect choice. Its durability has stood the test of

time. Watch hummers sip thru clear plastic cup
family style four-at-a-time. (Actual photo) Glass

bottle with detachable perch to keep off other

birds. No rust, no drip. Beeproof. Guaranteed.

Instructions. $3.50 plus 50<t ea. hnding & post-

age. Add 18c tax in Calif. No COD's. Humming-
bird Heaven, 10726-N Samoa Ave., Tujunga, CA
91042. (Makers of the Oriole "Fun Bar") Made
in U.S.A.

AcUlitioncXl
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BUDDHA CAVES (Page 24)

Yiin-Kanc: The Buddhist Cavk-Tkmim.ks

OF THE Fifth Century in North

China. S. Mizuno and T. Nagahiro.

Kyoto University Press, Kyoto,

1954.

An Introduction to Chinese Civ-

ilization. J. MeskiU. Columbia Uni-

versity Press, New York, 1973.

A Short History of Chinese Art. M.

Sullivan. University of California

Press, Berkeley, 1970.

Religion of India. M. Weber. The Free

Press, Chicago, 1958.

TURTLE COLLAPSE (Page 34)

Between Land and Water. B. Nietsch-

niann. Seminar Press, Inc., New
York, 1973.

The Green Turtle and Man. J. J. Par-

sons. University of Florida Press,

Gainesville, 1962.

So Excellent a Fishe. A. Carr. Natural

History Press, Garden City, 1967.

Great Reptiles, Great Enigmas. A.

Carr. Audubon, March, 1972.

GUNS OF THE TAU SUG (Page 44)

The Tausug. T. M. Kiefer. Holt, Rine-

hart and Winston, Inc., New York,

1972.

In Search of Southeast Asia. D. J.

Steinberg et al. Praeger Publishers,

Inc., New York, 1970.

Village Life in Insular Southeast

Asia. B. J. Wallace. Little, Brown

and Company, Boston, 1971.

NEW TOWN BIRDS (Page 54)

Nature in the Urban Landscape. D.

Gill and P. Bonnett. York Press,

Inc., Baltimore, 1973.

Open Land for Urban America. J. J.

Shomon. The Johns Hopkins Univer-

sity Press, Baltimore, 1971.

Changes in Bird Life in Cambridge,

Massachusetts, 1860-1964. C. F.

Walcott. Auk, January, 1974.

HEROIN ADDICTION (Page 66)

Licit and Illicit Drugs. E. M. Brecher

and Consumers Report Editors.

Little, Brown and Company, Boston,

1972.

Drug Use in America, Problem in Per-

spective, Second Report. U. S. Com-

mission on Marihuana and Drug

Abuse. U. S. Government Printing

Office, Washington, 1973.

Heroin Epidemics. L. G. Hunt. Drug

Abuse Council, Washington, 1973.

Here's How
to Preserve

Natural History

Newly made es-
pecially for Nat-
ural History read-
ers, it holds an
entire year's sub-
scription and is

bound in brown
smooth leather-
ette with gold let-

tering . . . $4.00
(including mem-
ber's discount)

Bankers, Bones
and Beetles
This book is an
anecdotal history

of The American
Museum of Nat-
ural History and
it's written with

wit and affection-

ate irreverence
by Geoffrey Hell-

Paid (including wM^'XfiO/VFS
member's dis- dndBBETLES
count) '^ff'^yHellmM

Available ...
the general guide to

The American Museum of

Natural History

160 pages of information and photos
describing the museum's collections,

research and exhibits . . . $2.40 Post

Paid (including member's discount)

The Museum Shop
The American Museum
of Natural History
79th and Central Park West
New York, New York 10024

Please send me the following . . .

n Natural History Magazine Binder

n Bankers, Bones and Beetles

n General Guide to the Museum

Please add Sales Tax where applicable.

I enclose D check D money order for

address
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£125,000 ($300,000) and 2 years of loving labour

went into this sumptuous Centennial Edition of

THE COMPLETEWORKS OF

DICKENS
As your introduction

let us send you

FREE
Great Expectations
WITHOUT ANY PURCHASE
OBLIGATION WHATSOEVER

z:
BOUND IN EUROPE IN OLD WORLD STYLE
The quality of printing and binding in this Centennial Edi-

tion is seldom seen in the U.S.A. The covers have the look
and feel of a kid glove. Their delicate design is 24 kt. gold.
The books are full of gracious touches you have not seen in
years: decorated endpapers, silk headbands, sewn-in book-
marks, period illustrations. A perfect expression of good
taste in decorating as well as in literature.

'Now . . . letlhese unforgettable characters of the
world's master story-teller walk into your home.

Let this be your introduction to the most fascinat-

ing characters that any writer's genius ever

created. The improvident Micawber, always wait-

ing for something to turn up . . . Uriah Heep, the

"so very 'umble". . . honest Pegotty endlessly
roaming in search of his seduced daughter . . .

Sampson and Sarah Brass . . . Quilp . . . and poor
little Nell . . . their very names breathe the magic
gift of Charles Dickens for creating vivid charac-

ters. Every page you read comes alive with real

people whom you'll love . . . hate . . . pity . . . and
never forget! Now meet them — treasure them in

your home — in beautiful books worthy of the

genius who created them.

Rich heirloom bindings — classic illustrations

This sumptuous Centennial Edition of the Works
of Charles Dickens took Heron Books in England
£125,000 and 2 years of loving effort to create.

The edition has taken British booklovers by storm,

and is now available here at amazingly low cost.

With classic-style printing, elegant gold-tooled

rich-textured bindings, and the original illustra-

tions of such famous Dickens artists as Cruik-

shank, "Phiz" and Tenniel, these books are

treasures indeed. They will beautify your book-
shelves, enrich your home, and delight you, your

children, and generations to come—just as their

tales have delighted generations past.

But you have to see them, take them in your
hands, examine them lovingly to recognize their

full value. We therefore make this fantastic offer:

Accept as an outright gift one of the best loved

Dickens classics "Great Expectations". . . FREE!
Simply mail the Free Dickens Coupon and dis-

cover the superb Centennial Edition without obli-

gation to buy a single book!

Your opportunity to build a beautiful library

—at low cost

If you are not absolutely convinced after reading

and examining your first volume that the Centen-
nial Edition represents a publishing venture of

such unique beauty that you will always be proud
to have such books in your home, then simply
notify us within 10 days and your subscription

will be cancelled without your having bought a

single volume. And GREAT EXPECTATIONS
will still be yours to keep.

But if you are as thrilled by the beautiful and
elegant binding, as charmed by the many repro-

ductions of the original illustrations, and as fasci-

nated by the masterful Dickens narrative as we
think you will be, then each month thereafter we
will advise you in advance of every shipment,
which you may accept if you wish at the special

low subscriber price of $3.89 plus shipping. Each
book will be identically printed and bound in

Europe to the same high standards. But you will

not have to take more than you actually want.

You may terminate your subscription any time

you decide your collection is as complete as you
want it.

Limited Edition — reserve now. Clearly, an edition

of this magnificence cannot be pro-

duced en masse. Our import quota is -f^'VZ
limited. Should it be over-subscribed, AJ^Jk
it may take some time before addi- ^g^^^
tional sets can be offered. To avoid ..—.£

disappointment, send the Free Reser-

vation Coupon now.

Address-

City

Free Reservation Coupon:

HERON BOOKS. 201 Lincoln Blvd..

Middlesex. New Jersey 08846

Please send me as an OUTRIGHT GIIT the sumptu-
ous Centennial Edition of Great Expectations. Ac-
cepting this gift does not obligate me to order any
further books, not even one!

You will send me advance notice of all matching
Dickens Centennial Edition volumes as they become
available, and I may reject any shipment merely by

notifying you. I may return any volume you send

without penalty after a 10-day free examination, or I

may keep it for just $3.89 plus shipping.

You will cancel my subscription whenever I notify

you I consider my collection complete. There is no
minimum number of books I must order—no/ even

one! Great Expectations is mine to keep FREE in

any case.

FOR CANADA: Return coupon to us. Special ar-

rangements for servicing Canadian subscribers have
been made. rDlTI

HERON BOOKS. 201 Lincoln Blvd.. Middlesex, New iersey 08846 | rZTZ. J



The real

Our election laws and

traditions reflect the country

as it was decades ago.

The time has come to ask

some basic questions.

How long should elected officials serve?

Is there still a need for the electoral college?

Should taxpayers foot the bill for election campaigns?

Does our present system truly provide one vote for each person?

Is our political structure so big that officials are too far from those who elect them?

The ideal

A nation in which those

elected truly represent the will

of those who elected them-
for the good of all.

AtlanticRichfieldCompany <>

artist: per vollquartz "government: triangle and people"



Our goalwas tomake getting there as much fun asbeing there.

When we designed our GMC
MotorHome, we had something quite special

in mind. We wanted a motorhome that would

actually be fun to drive.

Which IS why a GMC MotorHome

looks the way it does. Aerodynamic. And
low — lower than any other motorhome. So

it can handle crosswinds. And corners.

That's also why we've provided it

with front-wheel drive, a 45 3 -cubic-inch V-8

with automatic transmission, and tandem rear

wheels with air suspension. So it can handle

highway speeds. And off-highway bumps.

Not that we've ignored living comfort.

In fact, 1 5 floor plans, in four different color-

coordinated decors, are available.

If you want specifics, send for our

28-page color catalog. Simply write: GMC

MotorHome Headquarters, Drawer Y, Dept.

307, Lansmg, Mich. 48909.

Better yet, see your local GMC
MotorHome dealer.

TheGMC MotorHome. It doesn't

look like a box. It doesn't ride like a truck.

The Motorilome from General Motors.

''"^
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Henry Lewis has the knackof
surrounding himselfwiththe best.
Like his New Jersey Symphony. Birgit

Nilsson. Marilyn Home. Luciano

Pavarotti. Pioneer.

What with recording sessions and

concerts you'd imagine conductor

Henry Lewis might want to tal<e a

vacation from music. Not so. In

between he catches up with his

own listening on his Pioneer

high fidelity system.

Henry Lewis takes his music

seriously. But he also likes to

have fun with it. His Pioneer

TX-9100 stereo tuner and

SA-9100 integrated stereo

amplifier enable him to con-

tinue his musical adventures

at home.
Pioneer is renowned for

producing the finest tuners J
made. The TX-9100 substanti-

ates this with remarkable specifica-

tions like 90dB selectivity, 1 .5uV FM
sensitivity and a 1 dB capture ratio.

Audio magazine summed it up
perfectly with, "You can't buy better

audible performance than is achiev-

able with Pioneer's TX-9100 at

any price."

Only Pioneer's SA-9100
integrated amplifier could possibly

match the performance of this

excellent tuner. As High Fidelity

magazine put it, ". . . It's performance
is so exceptional, and the so many

C!)PIONEER'

extras in the way of switching options,

and so on, so eminently useful, that

we find it the most exciting piece of

audio hardware." Small wonder with

features like the unique twin stepped

tone controls that custom tailor

listening to an enormous variety

of tonal variations. And a power
output of 60+60 watts RMS
(8 ohms, both channels driven)

with an amazingly low 0.1 % dis-

tortion from 20 Hz to 20,000 Hz.

Pioneer's TX-9100 and
SA-9100 assure conductor

~"; Henry Lewis the same abso-

lute control of his music at

: home as he can achieve with
' his baton on the podium.

TX-9100 -$349.95;

SA-9100 - $449.95, including

walnut cabinets.

U.S. Pioneer Electronics Corp.,

75 Oxford Drive, Moonachie, New
Jersey 07074 / West: 13300 S.

Estrella, LosAngeles 90248/Midwest:

1500 Greenleaf, Elk Grove Village,

III. 60007/ Canada: S.H. Parker Co.
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Perfect Focus
at 1 inch, and less,

withaSankyo
'XloseUp''
Movie Camera

Did you ever want to take close

up movies of a travel itinerary or

a map? Or a tight close up of a child's

smile when two or three baby teeth

were missing? Most movie cameras
can't focus sharply at less than three

feet.

With the fully-automatic Sankyo
"Close Up" Movie Cameras, you can

shoot as close as the lens itself and
be in perfect focus. That's 0mm!
Take close up movies of tropical fish,

flowers, foliage...whatever turns

you on. Zoom in, zoom away... to

infinity.

A Sankyo "Close Up" opens a new
world of exciting, fun filled, creative

movie making. There's a Sankyo
camera with your kind of features

and your kind of price tag at your

camera dealer now.

Sankyo Seiki <America) Inc.

149 Fifth Avenue, New York, N.Y. 10010

West Coast Branch:

13000 S. Athens Way, Los Angeles, CaHf. 90061

Autliors

While exploring an excavation

site along the banks of the Hudson
River near Croton, New York,

Christopher L. Hallowell learned

from local archeologists that the re-

mains of a seventeenth-centurv

Dutch ship lay beneath lower Man-

hattan's World Trade Center. Inter-

(^sted in every aspect of New York's

earlv history, he scoured museums
and libraries and interviewed nu-

merous archeologists and historians

to learn more about the ship and

how it came to be buried under-

neath the 110-story buildings. He
also questioned construction work-

ers to find out why the ship was

never unearthed. HallowelFs full-

time occupation is associate editoi-

of Natural History.

The discovery of ancient papyri

that described the abundant har-

vests produced in the Negev Desert

some 2,500 years ago led Michael
Evenari and his research col-

leagues, Leslie Shanan and Naphtali

Tadmor, to spend almost twenty

years in an effort to develop the ag-

ricultural potential of the region.

Following the outline of ancient wa-

ter channels, the research team at-

tempted to duplicate the technique

of runoff agriculture used by the

desert's former inhabitants. The ex-

periment was so successful that

Evenari, now a professor of botany

at the Hebrew University in Jerusa-

lem, has exported the principle to a

number of countries with arid re-

Does a sea lion sweat? G. Causey
Whittow, professor of physiology

at the University of Hawaii, looks

for answers to such questions in or-

der to understand how marine

mammals evolved from their ances-

tral land habitats to their present

aquatic existence. He has studied

the California sea lion since 1968.

Concentrating on the physiological

and behavioral mechanisms that en-

able these animals to regulate their

temperature while on land, Whit-

tow has worked out a thermal bud-

get that helps explain how a mam-
mal adapted to life in cold water

can survive on warm rocks and

beaches long enough to breed. A
native of Great Britain, Whittow is

presently in Malaysia studying the

dugong. (Sea lions do sweat—

a

litde.)



"When I stare at strobe lights. I

see an array of synchronously mo\ -

ing figures that suggest spirals."

says Gerald Oster. That phenome-

non, combined with a background

in mathematics, may account for his

long-standing fascination with this

particular geometric figure. A pro-

fessor of biophysics at the Mount
Sinai School of Medicine of the Citv

University of New York, Oster

paints and makes constructions in

his spare time. He created the

mathematical art form known as

moire patterns and his work has

been exhibited in some fifty mu-

seums. Oster first appeared in the

pages of Natural Histon' in Au-

gust, 1972, with his article "Con-

ception and Contraception." For the' past five years, Robert

Sommer has walked along many
shorelines observing how people

create art from driftwood. Occa-

sionally he has even made his own
driftwood creations. A professor of

psychology and environmental stud-

ies for eleven years at the Univer-

sity of California at Davis, Som-
mer's principal outside interest is

the many forms street art takes. He
would like to increase the public's

visual sensitivity and eliminate the

drabness and clutter of urban areas.

In pursuing his studies, Sommer
has traveled throughout the country

photographing street sculpture and

murals. His book Tight Spaces, on

security architecture and the effects

of confinement, has just been pub-

lished. His next book, on art in

public places, is scheduled for pub-

lication this fall.

BEAUTY
BEGINS
HERE...

in nature, in the trees that give charm
to your house and shade to your gar-

den. That's where you'll find it. But
healthy, beautiful shade trees don't

just happen these days. Continued
poor environment, attacks by disease

and insects often kill or disfigure the

ones we value most. Much of this loss

can be avoided, however, by accurate

diagnosis and the timely use of scien-

tific methods.

These problems are not new to us.

Long before their ecological condition

was thought to be so serious we were
spending substantial amounts of time,

talent and money in research to help

save America's trees.

If you are concerned about your
trees, call your local Bartlett represen-

tative today and let him show you not
only how scientific care will make
them more beautiful, but how it will

keep them that way.

BARTLEn
TREE EXPERTS
Home Office, 2770 Summer Street,

Stamford, Conn. 06905

Research Laboratories

and Experimental Grounds,
Charlotte, N.C.

Local Offices from Maine to

Florida and west to

Illinois and Alabama.



5,000 years of theworlds

ANCIENTAMERICA
500 B.C. to 1550 A.D.-
the flourishing of three

great cultures in total

isolation: Maya, Inca and
Aztec. The Spanish con-
quest of Mexico and Peru.

CLASSICAL GREECE
Begiimings of democracy,
philosophy, science. First

Olympic games. Persian

destruction of the Acrop-
olis. Superhuman feats of

Alexander the Great.

CIVILIZATION

Unearthing treasures of
man's earHest civiliza-

tions in Mesopotamia,
Sumer, Babylonia,
Assyria. Man's first cities;

beginning of writing, law,

mathematics.

AGE OF
EXPLORATION

With unreliable maps and
tiny ships, the explorers

of the 15th and 16th cen-

turies sailed out into the

unknown to change the

future of the world,.

Everything worth knowing about the

GREATAGES OFMAN
brought to vivid life by

frlfAE

BOOKS
Time-Life Books invites you to jour-

ney through 5,000 years and the dozens of

great cultures that have helped to create

the civilized person you are today. In an-

cient Africa, Greece, Egypt, India, China,
Japan and America, our ancestors invent-

ed calendars, writing, plumbing, clocks...

designed bridges, highways, buildings . . .

wrote poetry, philosophy and law... paint-

ed and sculpted works of unsurpassed
power and beauty.

In a unique series of books that chroni-
cles the fascinating story of civilization,

the editors of Time-Life Books have
brought together many of the world's most
eminent scholars and historians, archeol-
ogists and anthropologists. The result is

GREAT AGES OF MAN-21 superb vol-

umes depicting the spectacular drama of

man's journey from primitive ignorance to

the scientific marvels of the 20th Century.
Stunningly produced and illustrated,

these books disclose the world as it really

was, with everything worth seeing and
knowing brought to vivid life. Intimate

portraits of history's most remarkable
personalities, as well as authentically de-

tailed descriptions of how people lived

their daily lives, will help you see these

ancient worlds in their most human
terms.

Your introduction to GREAT AGES
OF MAN is Ancient Egypt — a richly
evoked, authoritative portrait of a people
united in 27 centuries of glory, a span of
achievement that has few rivals in human
history. And it's yours for 10 days free —
full details are on the opposite page.

Typical of the readers' enthusiastic response:

"I would like to take the opportunity to congratulate you for publishing the finest collection

of books about man I have ever read. The pictures in each of the books are breathtaking,

but even more important the knowledge one learns and gains from reading the Great Ages
is priceless."

M. Kardian, Baltimore, Md.

"Your series of books is very, very fine in every way. I am proud to have them on my book
shelves, and I certainly enjoy reading them. They have helped me in many ways in my high

school English classes of 150 students."
Mrs. Helen S. Fields, Fresno, Calif.

Begin your

fabulous journey

with

ANCIENT
EGYPT
enjoy It

for lo days

FREE
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greatest civilizations

Size: i% " x 10% ". Nearly 200
pages. Over 152 iUustrations, 63 in

full color.

As your introductory volume to this series,

you are invited on a 10-day visit to Ancient
Egypt — a visit that will take you behind the

rigid death masks, the somber tombs, the

unsmiling portraits of their historic image.
You'll meet the Egyptians as they really were
at the height of their splendor: a gay, roman-
tic people who glorified death only because
they saw it as a happy continuance of life.

You'll learn how the Egyptians built the

Great Pyramid at Gizeh with stone blocks
weighing up to 15 tons apiece, fitted them
together as preciously as a necklace clasp—
and sealed it off so effectively (from the inside)

it took looters 400 years to gain entrance.
You'll see both their communal and private

lives: they wrote lyric poetry to lost loves . . .

women used hair curlers, tweezers and eye

shadow ... they allowed their workers "sick

leave," yet they suffered history's first recorded
labor strike . . . they worked out the beginning of

geometry, yet they had trouble with fractions.

In Ancient Egypt, Lionel Casson, Professor

of Classics at New York University, gives you
an intimate, authoritative portrait of a people
who formed the world's first united nations

more than 3,000 years before Christ — and
managed to sustain it for an astonishing 27
centuries. And to add to your pleasure and
comprehension, you'll receive, with this vol-

ume, a 5,200-word introduction to the Great
Ages of Man series entitled "What Man Has

Built," by Jacques Barzun, distinguished
scholar and critic.

Examine Ancient Egypt in your home for

10 days free. If you're not satisfied, for any
reason, simply return it. But if you feel it

lives up to your expectations and wish to keep
it, pay only $5.95 plus shipping and handling.

Then you will receive future volumes at reg-

ular intervals — at the same price and with
'he same free 10-day trial period. There is

absolutely no cost or obligation, so why not
browse through 27 centuries of Egypt's glory.

Mail the bound-in postpaid order form today.

If card is missing write to: Time-Life Books,
Dept. 2601, Time & Life Building, Chicago,
III. 60611.



Letters

More on Evolution

The special creationists are in the

same bed with the biological deter-

minists—and strange bedfellows

they are not. Norman D. Newell

["Evolution under Attack," April,

1974] describes them as religious

fundamentalists with views ranging

"from conservative to progressive,

and they often find no conflict be-

tween science and religion."

Politically, however, these

people definitely lean toward right-

wing extremism. Though they may
agree to disagree on individual is-

sues, their thought is typified in

such voices as Kenneth Goff, leader

of the neofascist Soldiers of the

Cross; Gerald L. K. Smith, anti-

Semitic publisher of The Cross and
the Flag; Robert Welch, founder of

the John Birch Society; Billy Hargis

of the Christian Nationalist Cru-

sade; Raymond Hoiles, publisher of

the Santa Ana, California, Register;

Joe Pyne, TV phenomenon; George

Crocker, columnist; and W. D. Fard,

founder of the Black Muslims.

W. John Palmer
Northern Michigan University

Marquette, Michigan

All believers do not view the Flood

as being worldwide. Many feel it

could have been of a local nature.

Since the word "day" is used in

several ways in the opening chapters

of the Book of Genesis, many Bible

believers do not equate the creation

days to 24-hour periods. Extensive

time allowing for the geological ages

is accepted.

The Bible states God created, but

it does not say how. A person may be

a fundamental believer and yet allow

for an extended period wherein

biological principles of heredity and

natural selection could be utilized.

Many Bible believers acknowl-

edge microevolution, a small change

within a general grouping. To admit

to macroevolution, however, that all

forms of life had a common ancestry

and proceeded from a nonlife origin,

is a travesty of the biblical record.

Paul F. Caron
Southington, Connecticut

Newell fails sadly when apprais-

ing the position of special creation.

Creationists do not believe that spe-

cies are "immutable." Special crea-

tionists hold that life was created

according to kind. They hold that

"kinds" may well refer to the genus

or a larger classification. They don't

accept the theory of general evolu-

tion, that all existing life has

evolved from one or a few simple

cells. They do see change, variation,

and adaptability in nature.

Creationists do not believe that

nature is "static." They would al-

low for a marked degree of uni-

formitarianism. As catastrophists

they hold that both the universal

flood and continental glaciation

brought revolutionary changes to

the earth and its life. They believe

these were unprecedented in both

scope and time.

Newell is obviously correct when
he states: "Time' is crucial to the

process of evolution." Nowhere is it

more desperately needed and
sought than in the theory of human
evolution. Time is needed in order

to account for the evolution of the

human skull from that of Austra-

lopithecus to that of the Neander-

thal or Cro-Magnon. The 250,000
or 300,000 years postulated by a

considerable number of Quaterna-

rians is woefully inadequate for a

virtual tripling of the skull in size,

as theorized by classic Darwinism.

It ought to be candidly admitted

that the honeymoon of radioactive

dating is at an end. It is a for-

midable diflSculty to ascertain the

quantity of radioactive materials in

the ocean and atmosphere prior to

5,000 years ago. The correlation of

radiocarbon dating with that of

dendrochronology can only go back

about that far. It is therefore sheer

conjecture to say as Newell does:

"Carbon 14 dating is effective in

dating objects up to 50,000 years

old." Potassium argon dating has

also outlived its honeymoon period.

Its findings have frequently clashed

with the dating of stratigraphical

geology.

The sudden appearance of all the

main phyla (except vertebrates) oc-

curs in the Cambrian. These forms

had all of the complexity of in-

vertebrate life today. Their fossils

do not confirm the Darwinian con-

'

cept of gradual development from a

few simpler forms. The fossils of

later conjectured ages often appear

as if full-blown, and the gaps con-

necting species are consistently

wide and unconnected.

Paleobotany has as yet not been

able to connect the seven major

groups of plants. The appearance of

the flowering plants is still as much
of an "abominable mystery" as it

was to Darwin. Entomology and or-

nithology do not have sufficient fos-

sils to affirm evolution.

Extinction by catastrophic means

is the usual fate of species. The fos-

sils are found in stratigraphic ceme-

teries caused by either local or

larger areas of inundation and cov-

erage. General evolution is abso-

lutely dependent upon paleontology

for proof of its occurrence. Since

the record is admittedly incomplete,

so also is the proof.

Special creation has been the

only other recognized alternative to

the theory of organic evolution. It

has a history of acceptance ,as

lengthy as that of evolution. As a

scientific model, it is no more theo-

logical than is general evolution.

William A. Springstead

Pinedale, Wymoming

Dr. Newell Replies:

Donald V. Etz [June-July] op-

poses "Darwinian dogma" because

it is atheistic and "neither true nor
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Discover the exciting,

colorful, always-something-

happening world of

Nikon!

Look around you through the view-

finder of a Nikon system camera. You
see drama unfold in street scenes on a

city block — in the insect world in your

backyard. You respond to the fascina-

tion of strange cultures— to the thrill

of humanity in action. And you find

yourself becoming involved in life as

never before.

A Nikon camera inspires you to

do it with confidence. The top profes-

sionals rely on its precision and compe-
tence, and on the maqnificent picture

quality of its Nikkor lenses. What's
more, you feel comfortable with it from
the start, thanks to Nikon "human
engineering" and to advanced auto-

matic features that let you keep your
mind on the picture at all times,

Nikon offers you a choice of four

up-to-date cameras, all backed by a sys-

tem of more than forty Nikkor lenses

and an endless array of accessories

to stretch your photographic horizon,

Nikkormat FTN is moderately priced

and delightfully uncomplicated. Its

"center-weighted" thru-the-lens meter
system gives you correct exposure
quickly and easily in any situation. The
always-bright viewfinder keeps expo-

sure information right before your eye.

Nikkormat EL, exciting new "auto-

matic" 35 with electronically-controlled

shutter, provides fully automatic expo-

sure settings. Nikon-designed integrated

circuiti-y links this unique shutter with

the "center-weighted" meter system for

exceptional, reliable exposure accuracy

with any of forty Nikkor lenses.

Nikon Photomic FTN literally revo-

lutionized 35mm photography in the

hands of the worid's foremost photo-

journalists. Interchangeable lenses.

finders, finder screens and camera
backs endow it with total versatility.

Nikon F2 ranks as today's premier

35mm camera. Among its features are

shutter speeds from 10 seconds to

l/2000th, multi-exposure control,

totally flexible modular construction,

and system capabilities that include fully

automatic exposure control and inter-

changeable motor drives.

Your Nikon dealer will help you
select the Nikon system camera that's

best for you. He'll also tell you about

the Nikon School of Photography the

famous weekend short course that's

him soon — and discover a whole new
wide, wonderful world!

Nikon Inc., Garden City, N.Y 11530.

Subsidiai-yof Ehrenreich Photo-Optical

Industries. Inc. [T



useful." Scientists wlio work with

the history of the universe—nearly

all astronomers, geologists, biolo-

gists, palentologists, and anthro-

pologists—divide evolution into two

compartments: evidence and ex-

planations. They agree that evi-

dence of great changes throughout

the universe is compelling. Con-

sequently, they accept evolution as

a fact of all nature. Tliis acceptance

is neither dogma nor assumption. In

one aspect or another evolution is

being tested and verified daily in

such disparate fields as medical re-

search and astrophysics. The more

sophisticated creationists are aware

of this, but they are preoccupied by

the uniqueness and separateness of

man in the history of life, and they

carefully avoid overwhelming evi-

dence of the unitv and kinship of

all life.

The second aspect of evolution

concerns theories, or explanations,

which, of course, change with ad-

vancing knowledge. Among theo-

ries of organic evolution, Darwin's

natural selection has been by far the

most successful. But many changes

have been made since Darwin's

day. Remaining unchanged, how-

ever, is the general conclusion that

nearness of kinship is indicated by

degree of resemblance. That con-

cept gives meaning and order to

comparative anatomy, genetics, mo-

lecular biology, and immunology.

But the creationists reject any kin-

ship between major "kinds," which

they say were separately created to

perform separate ecological roles. It

seems that the separate phyla of

plants and invertebrates are individ-

ual "kinds," but man is delegated in

their opinion to a separate category

quite unrelated to other primates.

Scientists will be astonished to

learn that evolution is "in retreat."

Only by a very warped logic can it

be regarded as "destructive" of

morals. Progressive theologians in

all of the major religions have no

difficulty accommodating this and

other areas of scientific knowledge

to their religious convictions.

Dale Younce [June-July] sug-

gests that "the theory of organic

evolution is philosophy, not

science." Since the aim of both phi-

losophy and science is to promote

understanding of the universe, they

broadly overlap.

The presuppositions of creation-

ists and evolutionists alluded to by

Mr. Younce are clear enough. The

creationists put their faith in the

fourth-century edict of St. Augus-

tine: "Nothing is to be accepted

save on the authority of Scripture,

for greater is this authority than all

the powers of the human mind."

The evolutionists prefer the advice

from the Book of Job (12:7-8):

"Ask now the beasts, and they shall

teach thee. ... Or speak to the

earth, and it shall teach thee. . .
."

William A. Springstead stresses

gaps and deficiencies in evolution-

ary knowledge. These constitute the

main business of many research sci-

entists. The gaps and deficiencies

are really not destructive of evolu-

tionary theory. They have been

brought to light by the research sci-

entists themselves and not by crea-

tionists. Science does not claim or

expect perfection.

The steady increase of con-

sistency of ancient dates obtained

by measurements of present

changes, and by cross-checking in-

dependent results from radioactive

isotopes, fossils, paleomagnetic re-

versals, and a variety of geologic

methods promotes confidence in

modern geochronology. The crea-

tionists are on thin ice, indeed, in

challenging modern atomic physics

with only incredulity as a weapon.

Paleontologists show that discov-

eries of the earliest representatives

of any group of organisms are ex-

tremely improbable. This is because

numbers and diversity of organisms

are certain to be very small near the

time of origin. This limitation is not

damaging to the evolutionist point

of view.

The known record of fossils im-

proves with accumulation of new
discoveries. Consequently, it is not

surprising to paleontologists that

"missing links" are found with

fairly predictable frequency, but the

creationists like to challenge every

such added link and to minimize its

significance.

Mr. Springstead is in error about

the fossil record. The oldest exam-

ples of several phyla of invertebrate

animals are now known in Pre-

cambrian rocks of Australia and

elsewhere. The earliest examples of

major "kinds" of vertebrates ap-

pear much later and they are scat-

tered through the stratigraphic

record. There is no tendency for all

or even many major groups first to

appear together in concert as ex-

pected and claimed in some of the

creationist literature.

The
inside story

of liow
museums
worl(.
"An excellent means of in-

forming young people of the

variety of careers available in

museums. ..Drawing on
twelve years of professional

experience at Field Museum,
the author has created a con-

cise, nontechnical, and human-
istic picture of museum people,

past and present."

—Field Museum Bulletin

For the youngster thinking
about a museum career, or for

the dedicated museum goer of

any age, this exciting book
makes an ideal gift. Use the

handy coupon below to order.

IVIUSEUiVIS OF

NATURAL HISTORY

AND THE PEOPLE

WHO WORK IN THEM
Patricia M. Williams

Contains state -by -state listing

of museums.
Illustrated with photographs.

$5.95 at all bookstores or from
the publisher direct.
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175 Fifth Avenue, New York, N.Y. 10010

Send me, postage paid, copy(ies)
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Disappeara^nce of the Histoi-ic
Part of New York's heritage vanished when bulldozers dug the

foundation for the World Trade Center

Most modern cities were created

over centuries. Beginning with

shacks and dusty footpaths, they

have evolved into masses of con-

crete, steel, and glass. In the com-

plex transformations, buildings are

torn down and streets torn up, only

to be replaced by newer versions.

There is a constant process of decay

and renewal. As it changes, the city

invariably leaves part of its past in

the earth. Layer upon layer, the city

builds upon the past and in the

process occasionally discovers its

historic origins.

In 1913, construction crews,

made up mostly of Italian immi-

grants, began gouging out the tun-

nel for the Seventh Avenue line of

New York's subway system south of

Times Square. By 1918 the line was

in operation and trains were run-

ning from South Ferry, the line's

southern terminus at the tip of

Manhattan, to the Bronx, some thir-

teen miles to the north.

But in May, 1916, the workers

had only reached the site of the

present-day Cortlandt Street sta-

tion, less than a mile from the tip of

Manhattan, when their pickaxes

struck something more solid than

the usually soft earth. As they hast-

ily shoveled the soil away, they

could see the partial outline of an

ancient ship. The dim yellow light

in the damp tunnel revealed the

ship's bow, keel, and ribs protrud-

ing, waist high, from the western

wall of the tunnel. A broadhead ax

blade lay embedded in the badly

charred oak; a cannonball, a clay

pipe, and some shattered bits of

blue and white pottery rested on

nearby timbers.

The discovery marked the begin-

ning of a search that surfaced spo-

radically during the next half cen-

tury and only ended in 1967. It was

a search for a key to New York
City's beginnings, of which few

signs remain. Except for the explo-

rations in 1524 of Giovanni da Ver-

razano, the first European to enter

New York Harbor, and those of

Henry Hudson seventy-five years

later, little is known about the ac-

tivities of the early explorers here.

The foreman of the 1916 con-

struction crew was James A. Kelly,

a short, dapper Irishman with

quick, darting eyes. Like other sub-

way construction foremen of those

days, he wore a three-piece suit

with a watch chain across his vest

when he was working in the tunnel.

A vaudeville singer in his spare

time, Kelly frequently belted out

tunes to his crew, who referred to

him as the "singing subway man."

"They're going to dig a subway to

Ireland" was the refrain of one of

his favorite songs.

Intrigued by finding an old ship

eighteen feet below what was then

the intersection of Greenwich and

Dey Streets, Kelly asked historians

from various museums to examine

it, hoping they would attempt to ex-

cavate it. Some of them speculated

that the charred timbers might be

the remains of a seventeenth-cen-

tury Dutch ship, the Tijger, but

they were not interested in ex-

cavating it. Kelly then tried to save

the timbers himself. He lined up his

crew along the ten-foot section of

tunnel wall and ordered them to

pull the timbers out. But the tim-

bers did not budge. He then hitched

several mules to the one-foot-square

keel; they strained but could not

move it. The failure suggested that

a considerable length of the ship

was still buried.

Then, as today, contracting firms

placed a high priority on main-

taining construction schedules and

on keeping costs as low as possible.

Stymied by the immovable timbers

and pressured by the construction

firm, Kelly decided to cut off the

keel and bow at the point where it

disappeared into the tunnel wall.

This section, with three ribs at-

tached, was taken to the nearby

New York Aquarium and placed in

the seal tank, where it became a fa-

vorite obstacle for the seals. Immer-

sion helped preserve the find, for if

the wood had been permitted to dry

out, it would have soon flaked away.

Wlien the concrete walls of the

subway tunnel ended any hope of

excavating the rest of the ship,

Kelly seemingly lost interest in the

matter. Shortly thereafter, he gave

up subway construction and went

into politics, where his activity led

to his appointment as Deputy Clerk

of Kings County. In 1943 Kelly

learned that the New York Aquar-

ium was being razed. To rescue the

ship's section he had first salvaged

in 1916, Kelly crawled through a

window of the deserted and par-

tially demolished building. The seal

tank had been destroyed, but the

falling beams and walls had just

missed the still-wet timbers. How
Kelly got them out pf the building

is not clear, but one version of the

story has it that he dragged the

heavy wood down the dirty and

empty halls and loaded them into a

rented truck. Whatever the case,

the timbers were presented to the

Parks Department, which gave

them to the Museum of the City of

New York, where they can be seen

today.

Perhaps this second near loss of

the timbers jogged Kelly into realiz-

ing how vulnerable they were in the

face of progress. Acquaintances of

*
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Kelly recall that alter this rescue he

expressed a great desire to have the

remaining part of the ship ex-

cavated. Proud of his discovery, he

grew extremely irritated if anyone

belittled its significance.

It was not until 1955, however,

that Kellv and the Museum of the

Citv of New York took steps that

thev hoped might lead to the com-

plete excavation of the ship. In that

year, the authenticity of the timbers

was confirmed when Columbia Uni-

versity's Lamont-Doherty Geologi-

cal Observatory dated the wood as

being between 320 and 360 years

old. The Bethlehem Steel Research

Laboratory examined an iron bolt

from the ship and concluded that,

because of its high carbon and low

manganese content, it was probably

made by a smelting process used in

Europe about 1600.

The dating of the wood and the

iron bolt and the location and con-

dition of the timbers strongly sug-

gested that the ship's remains were

those of the Tijger, one of the first

European vessels to anchor in New
York Harbor.

Between 1611 and 1614 about a

dozen Dutch ships had sailed io the

New World to exploit the abundant

furs reported by Henry Hudson af-

ter his trip in 1609 up the river

later named for him. On this voyage

Hudson was searching for a north-

west passage to the Orient. But in-

stead of a route to the riches of the

east, he found Indians who were ea-

ger to exchange beaver and otter

pelts for necklaces, knives, and

other small items.

Throughout the shadowy ac-

counts of Dutch trade and voyages of

the early seventeenth century, the

names Adriaen Block and Hendrick

Christiaensen occur frequently.

Both men were traders and ship cap-

tains employed by the Van Tween-
huysen Company of Amsterdam,
which dealt in pearls, wine, tar, and

textiles. Sailing for the company in

1611, Christiaensen is thought to

have been the first to follow Hudson
to what is now Manhattan.

In the fall of 1613, the Van
Tweenhuysen Company sent two

ships to purchase furs—the Fortuyn

under Christiaensen and the Tijger

under Block. At the same time, a

competing Amsterdam trading firm

sent the Nachtagael, under Thijs

Mossel, also to purchase furs. The
Tijger was small compared to other

Dutch ships of the time (it was 80
feet long and weighed some 130
tons), but typical in many ways.

Square rigged, she had a broad

bow, called an "apple bow," which,

although not conducive to speed,

gave her stability in heavy ocean

swells. From her long bowsprit, her

lines curved gradually back to the

great beam amidships and a square

stern dominated by a high poop

deck. In addition to a crew of about

eighteen men, she carried six or

possibly eight 1,500- to 1,600-

pound cannons loaned by the Ad-

miralty of Amsterdam. Although

there is no record of other ships

being so armed. Block probably

carried the cannons for protection

against pirates and French and

English privateers.

Throughout the last months of

1613 and into 1614. Block and his

men bought furs from the Indians

on Manhattan, gradually filling the

roomy holds of the Tijger. The
southern end of the island bustled

with activity, as Indians and Euro-

peans haggled over prices. Every

day more Indians arrived, having

paddled or walked for miles carry-

ing their furs for Block and his men
to view. As Block ran his eye over

each skin and felt it to test its qual-

ity, his men stood by in case an In-

dian should feel cheated by the ex-

change of cheap trinkets for a

prime beaver pelt.

By the end of January, 1614, the

Tijger was fully loaded and ready to

depart for Holland. Just as she was

about to weigh anchor, a fire started

on board, sweeping through the

ship in minutes. Her crew scram-

bled to safety in dinghies before the

By 1673 settlers had built a

fort (left) at the southern

tip of Manhattan. The Tijger 5

design was probably similar

to that of the ship at right.
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ship burned to the waterhne and

sank.

From the city's appearance to-

day, it is difficult to visuahze Man-
hattan's buildings resting on actual

earth and rock. With few ex-

ceptions, such as Central and In-

wood parks, most of Manhattan has

been graded, leveled, and covered

with asphalt, concrete, and steel.

But in the early seventeenth cen-

tury, it was open fields, with some
scattered forests, especially in its

northern section. South of what is

now Times Square, many swampy
areas were drained by streams that

flowed into the Hudson and East

rivers, while toward the southern

tip of the island, there were ravines

and steep ridges.

From the scant evidence avail-

able, archeologists have learned

that the Indians inhabited the

northern part of Manhattan, where

they cultivated maize, potatoes, and

other vegetables. During the sum-

mers they lived in temporary camps
along the shores of the rivers, where

they netted fish and gathered clams

and oysters.

Stranded after the burning of the

Tijger in January, Block and his

crew were befriended by the In-

dians, who helped them build shel-

ters and provided them with game.

Certain historical accounts state

that after the traders had settled

into their new life-style, they built a

small boat, the Onrust, to enable

them to explore the surrounding

area. Some New York historians be-

lieve the Onrust was the first

seagoing vessel built in New York
Harbor from native timber. But if

the fire on the Tijger was as sudden

as the records indicate, there was

probably not enough time to get vi-

tal shipbuilding equipment off the

burning ship. The few axes that the

crew might have been able to save

would hardly have been sufficient to

build a new ship from scratch.

The remains of the Tijger, how-

ever, may have been used to form

part of a new vessel. Block and his

men could have saved themselves a

great deal of labor if they had been

able to beach the charred hull and

use some of it for the Onrust's

frame. Since a stream used to

empty into the Hudson at the loca-

tion where the subway construction

crew found the Tijger s bow, the

stream's mouth may have formed a

shallow inlet in which the crew

could have worked on the new boat.

It is known ihal during the win-

ter of 1614, some of Block's crew
became disgruntled. In March,
eight men seized the Nachtagael
while Mossel and his crew were

ashore purchasing furs. When
Block realized what had happened,

he and Mossel and the remaining

loyal crew members ran up and

down the shore firing their muskets
at the raiders on the ship.

Block sent word of the ship's sei-

zure up the river to Christiaensen,

captain of the Fortuyn, who re-

turned just after the raiders set sail

and headed out to the Atlantic.

Christiaensen gave chase but was
impeded by large chunks of floating

ice. When he finally got within fir-

ing range, his crew refused to fire

Seated on the ship's

timbers uncovered in the

subway tunnel in 1916, James

Kelly posed with a skull

found by workers in another

part of the tunnel.

H



The most readable...most portable...most affordable books around.

And theyVe all paperbacks.

Effi^^

Choose any <# for only I each

when you join the new

Quality Paperback
Book Service

You simply agree to buy sn more

books within the next year.

Prices shown are publishers' list prices

* Counts as one book

7000 distinguished new paperbacks

come out each year. How can you

keep track of them all? You can't. But

we can. We're the Quality Paperback
Book Service.

We offer our members the pick of

the paperbacks. Enduring fiction and

nonfiction. Valuable reference books.

How-to books. Art books. Modern
classics. Like the paperbacks here.

And we offer a 20% saving on all

Main Selections.

You won't find these paperbacks
on drugstore shelves. Or at news-
stands. Or even, unless you're lucky,

at your neighborhood bookstore. So
you've probably been missing out on
a lot of rewarding reading.

But now you can have all the good
paperbacks you want. Because now
there's the Quality Paperback Book
Service. . . . Use that coupon today.

150. FINDING
AND BUYING
YOUR PLACE
IN THE
COUNTRY by
LCS SCHER. S6.95

131. U.S.A. by
JOHN DOS
PASSOS
Drawin)^s by
REGINALD
MARSH. S6.50

144. BIRDS
OF NORTH
AMERICA
by ROBBINS.

125. THE WHITE
HOUSE
TRANSCRIPTS
Introduction

121. THEY COULD
NOT TRUST THE
KING: Nixcn.

Watergate, and

the American
People. Photos
by STANLEY
TRETICK. Text
by WILLIAM V.

SHANNON. S4.95

*132. CAT'S
CRADLE.
SLAUGHTER-
HOUSE-FIVE and
BREAKFAST OF
CHAMPIONS
by KURT
VONNEGUT, JR.

Pub prices
total S6.55

136. THE GULAG
ARCHIPELAGO
1918-1956 hv

APPLE JR ALEKSANDR I.

of N.Y. Times. SOLZHENITSY^

S2.50 S1.95

PAPERBACK BOOK SERVICE. INC.

Pennsylvania 17057

109. GRAVITY'S
RAINBOW by
THOMAS
PYNCHON. S4.95

140. CALDER'S
CIRCUS Edited
by JEAN
LIPMAN with
NANCY FOOTE
Circns ngnres
photographed
by MARVlfl
SCHWART^
S5.95

108. GOOD
CHEAP FOOD
by MIRIAM
UNGERER. S3.95

134. THE FAITH
OF GRAFFITI
Documented
by MERVYN
KURLANSKY
and JON NAAR
Text by
NORMAN
.MAILER
Photos. S7.95

116. WISCONSIN
DEATH TRIP by
MICHAEL LESY
Photos. S5.95

106. FOXFIRE
2. Edited by
ELIOT WIG-
CINTON. S4.95

145. THE
CATALOGUE
OFAMERICAN
CATALOGUES
by MARIA
ELENA DE
LA IGLESIA
Photos
S4.95

146. CARE Of
THE WILD
FEATHERED
S FURRED
by MAE
HICKMAN
and MAXINE
GUY. Illus-

trated. S3. 95

148. FOLK-
LORE ON THE
AMERICAN
LAND by
DUNCAN
EMRICH
Photos. S4.95

114. THE SHELL
by HUGH and
MARGUERITE
STIX and R.

TUCKER ABBOTT.
Photos by H.

LANDSHOFF
$4.95

MEMBERSHIP BENEFITS

year

receive the QPB
fifteen times a

- about every 31/2

weel<s. This informative
catalog describes the
Main Selection plus ap-
proximately fifty Alter-
nates.

. Throughout your mem-
bership, you will receive
a 20% members' dis-
count on every Main Se-
lection you accept.
Higher-priced Alternates
also will be discounted,
sometimes even more
sharply.

. Free books. For every
booi< you buy {exclusive
of your three introduc-
tory books for SI each)
you earn at least one
Bonus Point, and the
Bonus Points you ac-
cumulate entitle you to

free books.

. Return privilege. If your
Review is delayed in the
mail and you receive the
Main Selection v^^ithout

having had ten full days
to decide whether or not

nt it, just retu

nse.

QUALITY PAPERBACK BOOK SERVICE, INC.

Middletown, Pennsylvania 17057 4-PB113-8

Please enroll me as a Charter Member of the Quality

Paperback Book Service and send me the three books
whose numbers I've indicated below. Bill me only SI

for each, plus shipping and handling. Also send me the

Review describing my first Main Selection plus nearly

fifty Alternates. If I want the Main Selection, I do noth-
ing. You will ship it automatically and bill me for it —
20% less than the regular publisher's price. A moderate
shipping and handling charge is added to all shipments.
If I do not want the l^ain Selection — or I want one or
more Alternates or no book at all — I will instruct you
on the convenient form enclosed with the Review. I will

receive all future Reviews at approximately 3'/2-week
intervals, f^y only obligation is to purchase six more
books within the next year, and my membership is

cancelable any time thereafter.

Please print plainly



on their fellow mates, and he was

forced to turn back.

Free of pursuers, the Nachtagael

headed for the West Indies to join

the pirate fleets that were preying

upon Spanish ships returning from

Mexico and South America with

gold and silver and on the British

ships sailing to Jamestown. Accord-

ing to one of the crew members,

who had been impressed into sail-

ing on the Nachtagael, the ship

sailed the Cainbbean for several

months. Then it returned to Man-
hattan, where the crew spent three

weeks on repairs before setting sail

for Spain. Wlien the ship inadver-

tently arrived in the waters off Ire-

land, then a haven for pirates, the

impressed seaman escaped and

made his way to Amsterdam, and

the ship's eventual fate is unknown.
Block and his remaining crew

members are believed to have sailed

the Onriist north to what is now
Boston, then back toward the tip of

Cape Cod. Meeting the Fortwvn on

her return trip to Holland, Block

abandoned the Onrust and joined

his old friend Christiaensen.

In the years following the burn-

ing of the Tijger, relations between

the increasing numbers of Dutch

traders and the Indians deterio-

rated. The Dutch constructed a fort

at the southern tip of the island and

built wharves in both the Hudson
and East rivers. The Indians, weak-

ened, eventually retreated.

The settlers, unconcerned about

preserving the environment,
dumped trash wherever there was

unused space, and one of the great-

est expanses of unused space was

the edge of the river. Modern con-

struction sites in lower Manhattan

are often full of old bottles, pottery

shards, shoes, cow bones, lumber,

and other miscellany, which were

dumped along the shore in the sev-

enteenth century, gradually filling

it in and pushing it out.

In the latter half of the eigh-

teenth century, however, the Hud-

son shoreline was given an even

greater thnist outward by a landfill

project, which involved dumping,

in addition to earth and rocks, a

great many stumps, boards, and old

pilings. Today the shore of Manhat-

tan at the mouth of the Hudson is

some 200 to 300 yards west of

where it was when the Tijger sank.

But in 1916, it was the sev-

enteenth-century shoreline the

workers were gouging out when
they came across the Tijger. Their

discovery of the timbers proves that

the Tijger was buried in silt while

the remains lay either on the shore

or in the shallows. But what of the

remains of the remains, the approxi-

mately seventy feet of keel, ribs,

and planking that were left in the

tunnel wall?

On the strength of the historical

accounts of the Tijger & fate and the

supportive analyses dating the

ship's wood and iron, James Kellv

and representatives of the Museum
of the City of New York in 1959
tried to interest the city's political

powers in a project to excavate the

rest of the ship. The enthusiasm of

Manhattan Borough President Hu-
lan E. Jack paved the way for inter-

views and presentations before

Mayor Robert F. Wagner. The mu-
seum's business manager, Lawrence
Beattie, investigated the extent of

the required excavation and com-

piled a cost estimate of S44,288.
The museum and Kelly then peti-
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tioned the city Board of Estimate

for this amount, but the Board

refused the petition, stating that the

aiuount was excessive and that traf-

fic in busy Globe Square, at the in-

tersection of Dev and Greenwich

Streets, would be disrupted by the

excavation shaft.

If the Port Authority of New
York New Jersey had not con-

structed the World Trade Center,

perhaps nothing more would have

been known about the remains of

the Tijger. In 1966 construction

began on the complex that now oc-

cupies ten city blocks. The first

phase involved the excavation of a

seventy-foot-deep cellar hole just

opposite the spot where Kelly had

cut off the Tijgers bow. Those who
were aware of the ship's existence

believed that, with proper care, its

Archeologists expected to

find the Tijger 5 remains

twenty feet below the plaza

of the north tower, right,

of the World Trade Center.



Indiamakes yourimapialion take flight.

And Air-Indiahas flights there daily.

Whereveryou journey throughout India, you will

begin to feel a rhythm. A rhythm calm and stately

among the cool forests and mountains of the north.

A rhythm sturdy and lively in the small-town

bazaars. A rhythm loud and pulsing in the cities,

clear and sweet among ancient temples and

palaces.

It is a rhythm of infinite variations. It is the

rhythm of life. Everyone can feel it. Most can see it

with their eyes. In sunrises and sunsets. In

weddings and festivals. In nature and in art.

And after your journey, you can take it back

home with you —the hammered brasswork of

craftsmen, smooth silks and fresh, nubby cottons,

jeweled ornaments for the body— all memories of

the rhythms you have felt.

And what better way to travel to and from the

infinite variety of India than on Air-India? You'll

travel on a 747 as modern as the cities we fly to

daily, Bombay and New Delhi. And you'll be

treated with hospitality that has grown with the

traditions of 5,000 years. You can savor the

subtleties of Indian cuisine or dine on fine

Continental cuisine, just as you can in all of India's

tall, sparkling-new, air-conditioned hotels.

Ask your travel agent to tell you about our

many tours of India that fit every taste, every purse.

Air-India can take you to and through India.

And your imagination can take you from there.

666 Fifth Avenue, New York, New York 1 0022

Wework all day tD make your night with US a dream.

IR.



timbers would turn up somewhere
in the more than one milUon cubic

yards of earth to be excavated. Tlie

nascent South Street Seaport Mu-
seum sought the support of the Port

Authority, and professors Ralph So-

lecki of Columbia University and

Bert Salwen of New York Univer-

sity, two archeologists with a great

interest in the city's past, agreed to

direct the search under the aegis of

the Seaport Museum.
Constioiction people are, at best,

leery of archeologists. Once arch-

eologists turn up an artifact at a

construction site, they not only turn

construction schedules topsy-turvy

but they are also enormous insur-

ance risks. A contracting firm can

lose thousands of dollars in wasted

time as workmen sift through every

shovelful of dirt in hopes of turning

up a coin or a piece of jewelry.

To an archeologist, the essence

of a discovery is not the object it-

self, but what surrounds the object,

particularly what lies under and

over it. By examining artifacts as

they lie in the ground, bv making
sketches and taking photographs,

some perspective can be gained

about time sequences, usage, and

the habits of the people under

study. The time-consuming process

of relating one artifact to another,

however, makes contractors turn

pale. They envision archeologists,

with their brushes and sifting

screens, measuring tapes and sketch

pads, as having no concern for a

construction firm's desire to keep

costs as low as possible.

The Port Authority, however,

agreed to support the initiative of

the South Street Seaport Museum
in the search. Finding the ship that

represented New York's earliest in-

ternational trade directly beneath

the building housing the country's

most sophisticated international

trade organization would certainlv

be a tremendous kickoff for the

World Trade Center.

This was the moment that James

Kelly, then seventy-eight years old,

had been waiting for. Ever since the

Board of Estimate had turned down
his petition seven years earlier,

Kelly had complained that no one

was interested in finding the rest of

the Tijger. The discovery and res-

cue of the ship's bow more than

half a century earlier had won Kelly

a certain amount of fame and recog-

nition. In the past he had not con-

sistently pressed for an excavation

attempt, but now be frequently

mentioned that he hoped that the

main bulk of the keel and ribs

would be recovered before he died.

In the spring of 1967 the Port

Authority summoned him to the

construction site, and guided by an

old subway map, he marked a large

yellow X near the top of the newly

laid foundation wall of the World
Trade Center. Construction for the

complex began with the digging of

a ditch, three feet wide and sixty to

eighty feet deep, which followed the

perimeter of the area to be ex-

cavated for the cellar hole. This

ditch was first filled with hundreds

of tons of cement and steel mesh,

then the cellar hole was dug, creat-

ing a huge basin.

During the excavation of the spot

where the Tijger was thought to lie,

the jaws of the heavy machinery

could have bitten off a three-foot-

long section of the timbers without

anyone noticing. The foundation

wall of the cellar hole was ten feet
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And you'll take thrilling close-up photos of lions,

giraffes and rhinos from your lodge veranda.

So this year, consider our Africa. 'We've properly

tamed the prices too.

Value Safari

1 5 days $1679—$1738. Journey through Kenya and

Tanzania. With the Masai Mara Game Reserve,

Ngorongoro Crater, Kilimanjaro, hotels, meals and

more. Good action. Good value.

East African Wing Safari

23 days $3042—53120. Fly over plunging waterfalls,

snow-topped Kibo, crocodiles and hippos in a 3-engine

private plane. Hotels and meals included.

Famous Lecturer Safari

23 days $1691—$1801. Explore East Africa's fascinating

wildlife with world-famous experts on our Big Game &
Birds Safari. Or mix in a little Beach & Treetops or

Nyeri & Treetops Safaris. All with lodgings and meals,

naturally.

Trans Africa Safari

57 days $1863-$1972. Modern Land Rovers and an

AfrikaBus speed you through the Sahara Desert in

Algeria down to Nairobi on an eight-week journey

you'll never forget. Too much to talk about here. We
also have a month-long safari through Kenya and

Ethiopia and two other African Safaris in this group.

At relatively modest prices.

Call of Africa Safari

22 days $2239— $2300. Kenya's famed game reserves

and Treetops Hotel, South Africa's National Parks,

Rhodesia's Victoria Falls and the Serengeti Plains in

Tanzania. All combined with meals, hotels and

everything you can think of.

Africa Under Canvas Safari

21 days $2387-$2465. Explore

Kenya's parks, game reserves

and more, alternating your nights

between comfortable lodges and

sleeping outdoors in attractive

campsites. For purists only.

^ African Sasafari

21days$2800-$286l. A
flying safari in private planes

to the great wild game areas of

East Africa, frontier Botswana, Mozambique, Rhodesia and

South Africa. Comfortable tent camps and tree lodges.

Kenya's famous Treetops. Lodgings and meals, of course.

East African Wild Life Society Safaris

21 days $2198—$3575. (Including membership.) Aseries

of highly unusual safaris sponsored by this well-known

society. Leading animal experts escort you gorilla stalking,

hiking, and show you unusual game parks. Special

departures for artists and photographers.

Tour prices shown are for each of two in minimum hotel

category. Tour prices include 14/45 day economy excur-

sion fare, 2 2 / 4 5 day economy excursion fare or 1 4/ 2 1 day

Group Inclusive Tour fare, from New York. Subject to

minimum 1 5 passengers. Bookings must be made at least 1

5

days prior to departure. Surcharges for weekend travel and

supplemental charges for individuals travelling alone.

For more on how we've tamed the wild African tour, call

your Travel Agent or British Airways for dates, prices and

details. Even on Safari, you'll find we take good care of you.

n ritish Airways

Box VClO, Department 151A-1540.

New York, New York 10011. Tel: (212) 687-1600.

I'd like more information on your wild but properly tamed safaris

Please send me the following brochures,

D Value Safari D East African Wing Safari

n Lecturer Safari (On Safari) D Trans Africa Safari

n Call of Africa D Africa Under Canvas Safari

n African Sasafari D East African Wild Life Society Safaris

Name

1

City Zip

u
My Travel Agent is

We'll take good care ofyou to Africa. Eiirope.TheWorld.

British airways
BOACandBEA



west of the IRT subway wall, and

since the area between the two

walls was never excavated, ten feet

of the Tijgers timbers could have

remained buried there. This section

was now gone forever without any

effort to excavate it, but it was as-

sumed that at least sixty additional

feet of the ship lay just on the inner

side of the foundation wall.

The Port Authority of New York

New Jersey made good on its offer

to support the search by allocating

$20,000 for a large shaft to be dug

by hand under the spot Kelly had

marked on the wall. If the timbers

were there, shovels would not dam-

age them as much as bulldozers. As

the workmen shoveled dirt out of

the deepening hole, there were high

expectations that they would strike

wood at a depth of twenty feet, the

approximate level at which the bow
had been found.

As expected, at the twenty-foot

mark, the workmen turned up

pieces of wood. One piece was be-

tween six and eight feet long, ac-

cording to Jim Hastie, a superinten-

dent who was working in and

around the shaft. Other pieces were

New York's first subway line,

which opened in 1904, ran

from Brooklyn Bridge north

to 14th Street. Thousands of

Italian immigrants worked

at hewing out the tunnels.

broken and twisted; none of them

looked as if they had ever been part

of a ship. Of course, not every

ship's timber looks like a ship's tim-

ber, especially if it has been buried

for 350 years. Thinking that the

wood was probably part of an old

whaif. the workmen threw the

pieces into a dump truck and

hauled them away.

The shaft was dug without the

ad\ice of Solecki, Salwen, or

George Demmy, the Seaport Mu-

seum's staff archeologist. Henry

Druding, then the Port Authority's

senior resident engineer, who su-

pervised the excavation, claims that

nothing was found in the hand-dug

hole except a goat horn and an oys-

ter shell.

Druding's avocation is collecting

bits of information about New York

City's past. He sees himself as

someone who collects ''useless nug-

gets of information—it takes awa}

the burden of seriousness from what

you're doing." As a result of his

penchant for collecting, Druding

rescued many artifacts at the World

Trade Center site from the jaws of a

steam shovel or the blade of a bull-

dozer. These were mostly old bot-

tles, shoes, pottery shards, and ani-

mal bones, but some cannonballs

and parts of cannons were found as

well. Druding was also responsible

for finding almost in the center of

the cellar hole an anchor with a ten-

foot shank and a ship's mdder more

than six feet high in perfect condi-

tion. The anchor is now rusting
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555-2368 v>

Your phone ist«!(liTO last. . . and last. Bell System
phones are desired and built to withstand "torture

tests" equal to So years average use. Of course, you
may not need your phone that long because you'll

move, or want to get a newer model.
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nothing goes to waste.
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It's neui Vork to Dakar non-stop.

It's the greatest luov to the lost great continent.

It's nirflfrique.The Hfricon airline that knoius Hfrica best.

Air Afrique's African Express jet adventures-off from
Kennedy every Saturday at 5 RM. Its destination: Dakar, and
then on to Robertsfield/ Monrovia, Abidjan, Lome, Douala,

Libreville, and Kinshasa.

But Africa begins in the sky on Air Afrique. Our food is the

finest African cuisine. Our stewardesses are dressed in magnificent

native fabrics (one of Africa's finest arts) . And our friendship is

just a hint of what you'll find when you land.

Discover Africa. Our coupon can bring you closer. Our
African Express can bring you there.

Travel agent

Or call any Air France office. RK-NH-8-74

nirnfrique's fleet noui features DMD's cleon-pouiered bv General Electric jet engines.

away in the bowels of one tower of

the World Trade Center while the

rudder is flaking away on the sev-

enty-third floor of the other tower.

No effort has been made to preserve

either.

Druding was responsible for the

proper laying of the foundations of

the world's tallest buildings. De-

spite his interest in the evidence of

the past that was turned up in the

eellar hole, he was too busy to ex-

amine every object that was dug up,

especially nondescript pieces of

wood, a not unusual find. Although

the wood in the hand-dug shaft did

not appear to have been part of a

ship, it was found where the Tijger

was thought to lie, a strong recom-

mendation for investigation. Yet it

was discarded without inquiry. The
archeologists who were supposed to

have directed the excavation proj-

ect were never consulted. Informed

only a short time ago about the find,

Solecki disappointedly remarked

that for a cost of f110 the wood
could have been analyzed and dated.

The pieces of wood found in the

shaft in the cellar hole were in-

conclusive: mere hints of the pres-

ence of the Tijgefs remains. But a

few months later, hopes were raised

by a discovery about 100 yards to

the south of the shaft. As the bull-

dozers scraped away a twenty-foot-

thick layer of landfill and silt, they

hit a bed of sand that had probably

ijeen a beach in the early Dutch pe-

riod. Lying in and on the sand were

a number of ships's ribs and other

timbers. The heavy machinery ex-

posed more and more of the sand

bed that Adriaen Block might have

walked upon in 1614. Then a keel

was uncovered. Using shovels,

workmen scraped away the earth

and discovered ribs attached to the

heavy timbet, follower! by some

charred planking attached to the

ribs by trunnels.

The workmen unearthed about

twenty-five feet of the remains of a

ship. At first, there was specualtion

that at last the Tijger had been

found, but as they shoveled aw.ay

the earth, it became evident that

the keel was only eight inches

square, smaller than that of the tim-

bers uncovered in the subway tun-

nel. The discovery of the remains of

a bow attached to the keel proved

that the timbers were not those of

the Tijger. Thus James Kelly's last

wish never came true before his

death in 1972.
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Meet some delightful beasts

There's an enchanting and

enchanted world awaiting

you ... a world where

fierceness is not cruel, and

gendeness no sign of help-

lessness. A natural world

where animals live as nature

meant them to. Come meet

them in the books of the

Natural Science Book Club.

And venture further:

delve into man's past and

perhaps his future . . . dis-

cover odd comers of

science that are sometimes

astounding, always fascinat-

ing. Great books to read. All

at important discounts.

See for yourself.

Take any3

books for

only 99c each
(values to $44.90)

as a member of the

Natural
Science
Book

,

Club \\
if you will join

now and agree
to accept only 3 more'
books—at handsome
discounts—within
the next 12 months

87230. WILD RIVERS OF NORTH
AMERICA. Michael Jenklnson. illus-

trated with photographs by Karl Lern-
berger. In this text, two veterans of many
river voyages offer an exciting new guide
to fiver running, show exactly how to go
about It, what to bring, and where to

obtain essential nver information. $12.95

65890. A VOICE FOR WILDLIFE: A Call
(or a New Ethic in Conservation. Victor

B Schetler This is a poetic, philo-

sophical plea for decency to animals.

$7.95

47100. EXPERTS BOOK OF FRESH
WATER FISHING. Steve Netherby. In

thi? handbook, the nation's fishing ex-
perts teach you all you need to know to
become a (irst-rate fisherman — from how
to select the proper rod, reel, and tackle
to how to strike, play and land a fish.

$9.95

56440. THE LIFE AND DEATH OF
WHALES. Robert Burton Sensitive,
engaging overview of |ust about every-
ihi.iq there is to know about whales and
whaling $6.95

36520. THE BONE HUNTERS. UrI Lanham.
Absorbing history of the nineteenth-
century adventurer-scientists who startled

the scientific world, shattered many
near-sacred illusions, and laid the foun-
dations of modern paleontology. Filled

with rare old photographs. $12.95

a leading British naturalist examines the
perilous, changing ecological balance of

the animals and plants living at the sea's
frontiers $7.95

34560. ASTROPHYSICAL CONCEPTS.
Martin Harwit Challenging new presenta-
tion of an important new science, which
bridges chemistry, physics, biology,
mathematics, astronomy, meteorology,
and the earth sciences. $14.95

50470. GOLDEN SHADOWS, FLYING
HOOVES. George Schaller. Infectiously
enthusiastic story of a leading naturalist's

three-year study of the predators and
prey of the Serengeti Plains m Tanzania.
Highly acclaimed work contains magnifi-
cent photographs $6.95

69711. THE POLAR WORLDS. Richard
Perry. Draws a fascinating parallel be-
tween the environments of the Arctic and
Antarctic and the native species which
inhabit them; in Antarctica, the penguins,
seals, and whales; and in the Arctic, the
walruses, caribou, and polar bears. $7.95

62060. MEN, BEASTS AND GODS: A
History of Cruelty and Kindness to

Animals. Gerald Carson.
revealing history of the Kindness
cruelty, the worship and the expl

T which past and present cult

e dealt with the anima! kingd'
$8.9F

37570. CHEMISTRY FOR THE MILLION.
Richard Furnald Srj}iih. A highly enter-
taining picture of what chemistry is. what
chemists do, and the significance of

chemistry for the modern world. $7.95

56530. ISLAND AT THE CENTER OF THE
WORLD. Father Sebastian Englert. Easter
Island's mysterious giant statues, the
islanders" puzzling past, iheir lost lan-

guage — new light is shed on them all

here. Lavishly illustrated in full color
$15.00

55030. THE ILLUSTRATED HISTORY OF
MAGIC. Milbourne Christopher. America's
foremost expert on magic has written an
extraordinary history of magic, A big,

beautiful book crammed with more than
300 illustrations of magicians, playbills.

prints, and posters, $14.95

63820. A NATURAL HISTORY OF
GIRAFFES. Text by Dorcas MacClintock.
Illustrations by Ugo Mochi. If you loved
artist Ugo Mochi's sensitive silhouettes
for Hoofed Mammals ot the World, you'll

love this perceptive and informative study
of the members of the giraffe family,

$5.95

55561. THE INSECT SOCIETIES. Edward
0. Wilson. "For anyone, layman or

specialist, interested m a single, con-
cise, lucid, and authoritative account of
the most significant tacts and theories
about insect societies. The Insect
Societies is the best available and will

be for many years. "—Natural History.
Counts as 2 of your 3 books. $20.00

45471. ENVIRONMENTAL GEOSCIENCE.
Arthur N. Strahler and Alan H. Strahler.

The dean of American geomorphologists.
ably assisted by his son (a plant geog-
rapher at the University of Virginia),

explores the physical and biological
processes involved in interactions be-
tween Man and the environment of energy
and matter which surrounds him. $12.95

How the Club Operates

The Book Club News, describing the

coming Mam Selection and Alternate

Selections, will be sent to you 15 times
a year at three to four week intervals.

• If you wjsh to purchase the Main
Selection, do nothing and it will be
shipped to you automatically. • If you
prefer one of the Alternates, or no book
at all, simply indicate your decision on
the reply form always enclosed with the
News and mati it so we receive it by the

date specified. • The News is mailed in

time to allow you at least 10 days to

decide if you want the coming Main
Selection. If, because of late mail de-
livery of the News, you should (

i Mam Selection without having
had the 10-day consideration period,

that Selection may be returned at Club ^

expense, • After completing your trial

membership, you will be entitled to take
advantage of our fabulous bonus pla

36141. BEYOND STONEHENGE. Gerald
S. Hawkins. An internationally famous
astronomer unravels the astronomical
significance of ancient Egyptian temples.
Mayan ruins, drawings in the Peruvian
desert, and the huge geometrical earth-
works of the U.S. $10.00

78390. THE SIXTH SENSE OF ANIMALS.
Maurice Burton. A distinguished British

zoologist carefully probes the scientific
breakthroughs that have occurred in the
past twenty-five years to convincingly
argue that many animals have not five,

but six, seven, and maybe even eight
senses, $6.95

37540. THE CHEETAH. Randall L. Eaton.
The first thrilling, exhaustive examination
of this endangered species — what forces
threaten its survival, and what must be
done to preserve it. All the vital aspects
of the beautifully spotted animal — life

history, ecology, conservation, social
behavior, reproduction, and captive
behavior, $12.95

(retail pri ,vn)

Natural Science Book Club
Riverside, New Jersey 08075
Please accept my application for
membership and send me the three
volumes indicated, billing me only
99c each. I agree to purchase at
least three additional books during
the first year I am a member at

special members' prices. Savings
range up to 30% and occasionally
even more. My membership is can-
celable any time after I buy these
three books, A shipping and han-
dling charge is added to all ship-
ments Send no money. Members
are billed when books arrive.

3 books for 99c each.
Indicate by number the 3 books
you want.

State Zip

(Offer good in Continental U.S. and
Canada only. Prices slightly higher
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Only Cbrls could

out-Viyidbee

thelH^llabee*
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Now Wallabees are Wallabee-er than ever, with a

thicker, even nnore generous sole. It's the same aged

and toughened plantation crepe as before. There's just

more of it.

That means your foot will be even more cushioned

than before. There'll be more quality shoe between
you and the cold hard ground.

We could have left well enough alone, but we think

that if we can improve on our shoes for the sake of

your feet, we will.

So we did.

The Wallabee, now with more sole than ever. Exclu-

sively from Clarks.

MADE BY SKILLED HANDS THE WORLD OVER.

Available in a variety of colors. Men's and Ladies shoe about $35,00, Men's boot about $38,00.

For the store nearest you write to Clarks, Box 528, Norwalk, Conn, 06856 Dept W-1

Since the planking at the bow
formed an "apple bow," character-

istic oi seventeenth-century Dutch
ships, the approximate date of the

ship could have been determined.

Yet none of the archeologists in-

volved in the project saw the re-

mains, although they were exposed

tor two weeks. Druding says the

timbers were without sufficient ar-

cheological value. "It [the remains]

didn't appear to have any value. I

didn't call Solecki because I pre-

.sumed he would stop by sometime,

but he didn't, so he never saw it."

The onlv person who took any

interest in the discovery was Prof.

Leo Hershkowitz, a historian and

archeologist at Queens College, who
acknowledges that he did not push

hard enough to save the timbers.

He believed they "were too large to

move." Yet they were not too large

for the crane that eventually

snatched them up and deposited

them in the back of a truck, which

hauled them off as landfill for Bat-

tery City Park.

While the cellar hole of the

World Trade Center was being ex-

cavated, the possibility of finding

the Tijger was the only arch-

eological subject of interest. With
all efforts directed toward finding

the Tijger, other artifacts were ig-

nored, even by professional arch-

eologists. Substantial remains of an-

other ship of the same vintage as

the Tijger were found and aban-

doned.

The conflict between saving the

city's past and driving a bulldozer

over it is not a new one. In the

landfill that forms most of Manhat-

tan's tip, artifacts turn up in vir-

tually every cellar hole excavation.

Small artifacts sometimes end up in

private collections or in workmen's

homes; large ones are discarded and

usually dumped.
The city government is perhaps

the only institution that could over-

see the preservation of the city's

past. An archeologist hired by the

city to examine constioiction sites

for archeological evidence would

have the influence, as well as the in-

clination, to understand and save

the bits and pieces of the past, so

that something of the city's begin-

nings could be understood. Even

now, as bulldozers and steam shov-

els smash and tear at the city's

roots, the past, together with some
understanding of the present, is

being carted away forever.
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Smile ... get a complimentary

copy of psychology today

and a half-price rate for

new subscribers

I want a complimentary copy of

Psychology Today

Please send me, without cost, obligation or com-
mitment, my complimentary copy of the current

issue. If I like it, bill me for a year's subscription

(1 1 additional issues for a total of 1 2 in all) at just

$6 instead of $1 2, half the regular price. If I don't

like it I will write "cancel" across your bill, return

it, and that will be the end of the matter. In either

case, the complimentary issue is mine to keep.

Name.
PLEASE PRINT

Address.

City

State- Zip-

Subscriptions outside the U. S. and Canada $2.00 higher.





the most exciting

postgraduate adventure todag
and you don't have to have a college degree to enjoy it

Molost people are drop-outs. It doesn't
matter whether they drop out during or

after high school, or during or after college.

It still adds up to the same thing. The big

turn-off of the mind.

But if you're one of those rare inquisitive

souls who never lost your zest for new dis-

coveries, then we have a great adventure

for you.

We want to take you to the farthest fron-

tiers of the mind, where the Freuds, Jungs,

and Pavlovs of today are making astound-

ing discoveries about human (and animal)
behavior.

YOU'LL GLIMPSE the dreams of gen-
iuses like Eiias Howe, who had been frus-

trated for many years by his failure to perfect
the sewing machine. (One night he dreamed
he had been captured by savages, and no-
ticed that the rising and descending spear
tips all had eye-shaped holes )

YOU'LL VISIT experimental places like

the home for juvenile delinquents in Kansas
where a system of rewards is training them
to keep out of trouble—at far less cost to the
state than the usual (and unsuccessful) re-

form school.

YOU'LL GET AN INSIDE VIEW of

historic events like the Berrigan trial, in which
social science techniques and community
surveys were successfully used by the de-
fense attorneys to select a sympathetic jury

in a conservative area.

YOU'LL SIT IN on today's leading forms
of therapy and consciousness-expanding
such as the Primal Scream. Nude Therapy.
Now and How. Marathons. "No Cop-Out"
Therapy I'm O K

,
you're O.K.

YOU'LL TALK WITH the researchers,
writers, thinkers, and dreamers in the fore-

front of today's culture, like Carlos Casta-
neda...B. F. Skinner. ..Herbert Marcuse...
Timothy Leary...Eric Fromm...John Lilly...

Margaret Mead. ..Bruno Bettelheim.

YOU'LL OBSERVE such fascinating
laboratory phenomena as the chimpanzee
named Sarah, who can compose whole sen-
tences from her vocabulary of some 120
words.

YOU'LL STUDY successful stock mar-
ket investors and learn to identify and recog-
nize their personality characteristics.

YOU'LL TOUR social experiments like

Twin Oaks, where a dedicated group has
been running a community along lines laid

down by B. F. Skinner in his Utopian novel,

Walden Two.

These are the kinds of adventures that

await you in Psychology Today, the
monthly magazine that keeps you growing.

Traditionally, in many college subjects,

you have to grind for a year or two through

agonizingly dull basics before you get to

"the good parts." Psychology Today is all

"good parts"—the fascinating, illuminating

contemporary discoveries about who we
.ire, why we act as we do, how we can
change.

Some of it is daring theory. Some is out-

rageous opinion. But much is startling fact

and measured experiments which will rob
you of some of your fondest pet notions—
and provide you with powerful ammunition
for your next argument with friends.

And it's all completely authentic, yet pre-

sented in a way the general reader can
enjoy. Not jazzed up. Not watered down.
Not clouded over with professional jargon.

Straight and clear in a way that both pro-

fessionals and an interested general audi-

ence can appreciate. And visually enhanced
with colorful prize-winning avant garde
graphics that reinforce the tingling feeling

of high adventure.

Find out for yourself. Mail coupon for a

complimentary copy. We'll also reserve a

one-year subscription for you (11 more is-

sues) at a special introductory discount of

50% off the regular price and invoice you for

it (see coupon). But if you're not delighted

with your first copy, just return the invoice

without payment and ask us to cancel your
reservation.

Mail coupon for

complimentary copy
and a chance to

subscribe at half price

psyclioloyytDilay

P.O. Box 2990. Boulder. Colorado 80302

Please send me, without cost, obliga-

tion or commitment, my complimen-
tary copy of the current issue. If I like

it, bill me for a year's subscription (11

additional issues for a total of 12 in all)

at just $6 instead of $12, half the regu-

lar price. If I don't like it I will write

"cancel" across your bill, return it, and
that will be the end of the matter. In

either case, the complimentary issue is

mine to keep.

Name
PLEASE PRINT

^ip.
Subscriptions outside ttie U. S.

and Canada $2.00 higher.
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This Vie>v of T^ife

On Heroes and Fools in Science
When we ridicule the ideas of past scientists, we usually reveal

more of our weaknesses than theirs

As a romantic teen-ager, I be-

lieved that mv future life as a scien-

tist would be justified if 1 could dis-

cover a single new fact, add a

single brick to the bright temple of

human knowledge. The conviction

was noble enough; the metaphor

was simply silly. Yet that metaphor

still influences the attitude of many
scientists toward their subject.

In the conventional model of sci-

entific "progress," we begin in su-

perstitious ignorance and move
toward final truth by the successive

accumulation of facts. In this arro-

gant perspective, the history of

science is of little more than

anecdotal interest—for it can only

chronicle the errors of the past and

credit the bricklayers for discerning

glimpses of final truth.

Historians of science have utterly

discredited this model during the

past decade. Science is not a heart-

less pursuit of objective informa-

tion. It is a creative human activity,

its geniuses acting more as artists

than as information processors.

Changes in theory ai^e not the de-

rivative results of new discoveries

but the work of creative imagina-

tion influenced by contemporary so-

cial and political forces.

We should not judge the past

through the anachronistic spec-

tacles of our own convictions. To do

so is to rip from the landscape of

the past (to enshrine in our pan-

theon of heroes) scientists whom we
judge to be right by criteria that

had nothing to do with their con-

cerns. We are foolish if we call

Anaximander (sixth centm-y B.C.)

an evolutionist because, in arguing

for the primacy of water among the

four elements, he held that life first

inhabited the sea; yet most text-

books so credit him.

Our contemporary convictions

can lead us down the opposite path,

too; we readily label scientists of

earlier times as villains because

their theories do not seem to agree

with oiu-s. Prime examples are the

preformationists, those eighteenth-

century scientists who are ridiculed

in modern embryology textbooks

for their supposed belief that a per-

fect miniature homunculus in-

habited the human egg (although

some argued for the sperm).

According to the texts, prefor-

mationists held that the embryo de-

veloped simply by increasing in

size. The theory appears even more

absurd when enhanced by the nec-

essary corollary of encasement: that

Eve's ovum contained a homunculus,

the ovum of that homunculus con-

tained a tinier homunculus, and so on

to infinitelv tinv, preformed humans.

The preformationists, the text-

books continue, must have been

blind, antiempirical dogmatists sup-

porting an a priori doctrine of im-

mutability against clear evidence of

the senses—for one had only to

open a chicken's egg in order to

watch an embrvo develop from sim-

plicity to complexity. Indeed, their

leading spokesman, Charles Bon-

net, had proclaimed that "pre-

formationism is the greatest

triumph of reason over the senses."

Our good guys of the eighteenth

century were the epigenesists; they

spent their time looking at eggs

rather than inventing fantasies.

They proved bv observation that the

complexity of adult form developed

gradually in the embryo. By the

mid-nineteenth century they had

triumphed—one more victory for

unsullied scientific observation over

prejudice and dogma.

In reality, the picture is not so

simple. The preformationists were

as careful and accurate in their em-

pirical observations as the epigene-
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sists. Moreover, if lieroes we must

have, that honor might as well fall

to the preformationists. We would

feel much more comfortable with

their view of science than with the

one espoused bv the epigenesists.

The imagination of a few periph-

eral preformationists must not be

taken as the belief of an entire

school. The great preformation-

ists—Malpighi. in the seventeenth

centurv; Bonnet and von Haller, in

the eighteenth—all knew perfectly

w-ell that the chick embryo seemed

to begin as a simple tube and be-

come more and more complex as or-

gans differentiated within the egg.

Thev had studied and drawn the em-

brvologv of the chick in a series of

astute observations that matched

anything achieved bv contemporary

epigenesists.

Preformationists and epigenesists

did not disagree about their obser-

vations; but, whereas epigenesists

were prepared to take those obser-

vations literally, the preforma-

tionists insisted on probing "behind

appearance." They claimed that the

visual manifestations of devel-

opment were deceptive. The em-

bryo is so tiny, so gelatinous, and so

transparent that the preformed
structures could not at first be dis-

cerned by the crude microscopes

then available.

Bonnet wrote in 1762: "Do not

mark the time when organized

beings begin to exist by the time

when they begin to become visible;

and do not constrain nature by the

strict limits of our senses and in-

struments."

Most preformationists never be-

lieved that the preformed structures

were originally organized into a per-

fect miniature homunculus that

needed onlv to increase in size. The
rudiments existed from the first, but

in relative positions and proportions

that might bear little relationship to

adult morphology.

Again, Bonnet in 1762: "While
the chick is still a germ, all its parts

have forms, proportions and posi-

tions which differ greatly from those

that they will attain during devel-

THIS PICTURE from 1953 reminds us that

some things have changed in Jack Daniel's

Hollow. And some things haven't.

Today our grain comes in trucks

instead of mule-drawn wagons.

But our miller inspects each load

as heedfully as ever. And rejects

it all if it's not up to standard.

Another thing we still do is gentle

our whiskey -with charcoal
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unique smoothness. And even

though it dates back to
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The real

The disparity is shocking; our high-

ways are lined with quick-snack

delights, our supermarkets are lined

with nutritious gourmet foods, yet

the faces of millions are lined with

hunger and despair

There are questions that must be

faced. The population of the world

will increase by SVa billion people by

the year 2000— can we possibly

feed them? Is there a universal

nutritious food? Can we farm the

sea? Are people willing to eat foods

foreign to them in order to survive?

Are there ways to ship and store

and distribute food to cut down on
spoilage? Will it ever be possible to

support a constantly expanding

worldwide population? Will our

world leaders solve these problems
in time?

Disturbing questions; but the wrong
answers, or no answers at all are

even worse.

artist; m,c. escher escher foundation haags gemeentemuseum the hague

The ideal

Enough.

AtlanticRichfieldCompany
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Images of q VibrantWorld

A portfolio

of winning pictures

from the 1974
Natural History Magazine

Color Photography
Competition
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Grand Prize
Charles SteinhQcker

Bull Elk, Yellowstone National Park



Rrst Prize
A Chronological Sequence

of an Event in Nature

Thomas M. Ackerson

Lions killing water bujfalo, Uganda
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The results of Natural History

Magazine's Color Photography

Competition confirmed what many of

us had sensed for a long time—that
interest in photography as an art form

is growing and that people everywhere

are taking more beautiful and more
sophisticated pictures. Last year 79.000

people in the United States studied

photography; some were full-time

students, planning careers as

professional photographers, but most

were simply individuals sensitive to

their environments and anxious to

learn the techniques of documenting
images visually. Museums and galleries

devoted exclusively to photography are

opening throughout the country, and

perhaps predictably, photographs are

becoming an increasingly popular

financial investment.

These trends were reflected in some
impressive statistics from the Natural

History competition. Between the time

the contest rules were published in the

February issue of the magazine and the

closing date, April 15, we received

nearly 30,000 transparencies. Many
people sent in the full allowable

complement of fifteen pictures, five for

each of the three categories—The
Natural World, Man and His

Environment, and A Chronological

Sequence of an Event in Nature. The
pictures arrived in every conceivable

form of wrapping and packaging:
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First Prize
Man and His Environment

Frank J, Lisciondro

Family Group, Togo, West Africa
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covered in tissue paper, toilet paper,

cardboard. Saran Wrap, aluminum foil.

or plastic from the dry cleaner's;

secured in mummylike wrappings of

tape: and packed into Band-Aid boxes,

Sucrets' boxes, Styrofoam packets, or

wooden boxes with steel springs and
clasps.

More significant than the variety of

wrappings was the diversity of subjects

and geographical areas represented.

Underwater vegetation, solar eclipses,

and the sun setting over each of the

six continents; close-up images of

lichen and wide-angle vistas of the

Pacific Ocean—the pictures formed a

virtual odyssey through the natural

world.

For many people, photography is a

form of record keeping, a way of

documenting animals, peoples, and
landscapes they may never again

encounter. Others, like John McComb,
who received an Honorable Mention in

The Natural World category, are

interested in documenting areas that

may themselves change. His

photograph was taken in the Escalante

River wilderness of southern Utah, an

area continuously threatened by road,

dam, and power plant projects.

Some photographers, like Ronald
LeMahieu—whose picture of butterfly

weed seeds was taken in the Pine

Barrens, not far from his New Jersey

home—look for form and beauty in

familiar places. Week after week they

return with their cameras to a favorite

pond or beach point, learning a little

more about the area, trying to interpret

it with finer understanding. And
Dennis Wickes was evidently intrigued

by the natural processes in his own
living room.

In addition to their talent, skill, and
love of the natural world, some of the

contestants happened to be in the right

place, at the right time. Just as Roger
Heath was walking away from his

campsite on a river in the Sierras, he

heard a loud splash. Turning, he saw a

snake grabbing a rainbow trout.

Josephine Cikel was not so lucky; to get

her prizewinning photograph, she had
to set her alarm clock at five-minute

intervals so that she wouldn't miss, as

she had four times before, the adult

geometrid moth emerging from its

chrysalis. And Thomas Ackerson spent

hours watching a pride of lions, hoping

they wouldn't be dispersed by the

stream of Land Rovers, tour buses, and
vans, until the animals finally spotted

the water buff"alo. The results of the

encounter are recorded in his series of

pictures, which won First Prize for A
Chronological Sequence of an Event in

Nature.

Many pictures grew out of work
experiences. Grand Prize winner

Charles Steinhacker was taking

photographs in Yellowstone National

Park for a book celebrating the park's

centennial. Keith Tsubata is an

undergraduate at the University of

Hawaii who works part time at the

Honolulu Zoo; one evening he entered

the giraffe cage and took the picture

that won First Prize (cover) in the

category of The Natural World. The
family pictured in Frank Lisciandro's

First Prize photograph (Man and His

Environment) lives in Togo, West
Africa, where Lisciandro was a water-

well engineer and community
developer with the Peace Corps.

Not only were we struck by the

{Continued on page 71)
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Farmers: Ancient a^nd Moder-n
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In biblical times, the Negev Desert produced apples,

peaches, barley, and wheat; after thousands of years

of idleness, it may blossom again

t),v Michael Evenari
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The Negev Desert in Israel is a

triangular, arid region of some
4,600 square miles wedged between
the Mediterranean Sea and the Gulf
of Aqaba. It is a bleak land; its

parched hills, gravel plains, and
sandy expanses receive an annual
rainfall of only three or four inches.

Nomadic tribes have wandered the

Negev for centuries. Now, modern
agriculture, using irrigation, and
the coming of industrial settlements

are changing the nomads' desert en-

vironment.

But the Negev was not always
deserted. In 1870, E. H. Palmer,
the region's first European ex-

plorer, wrote,

Long ages ago the word of God
had declared that the land of the

Canaanites and Ammorites
should become a desolate waste;

that "The cities of the south shall

be shut up, and none shall open
them" [Jeremiah 13:19] and here

around us we saw the literal ful-

fillment of the dreadful curse.

Walls of solid masonry, fields

and gardens compassed around
with goodly walls, every sign of

human industry was there, but

only the empty names and stone

skeletons of civilization remained
to tell of what the country once

At an ancient farm site

(partially outlined in white

stones) near the old

Nabataean city of Avdat,

researchers are growing

several varieties of alfalfa.

had been. There stood the an-

cient towns, still called by their

ancient names, but not a living

thing was to be seen, save when
a lizard glided over the crum-
bling walls, or screech owls
flitted through the lonely streets.

In 1936, an archeological expe-

dition in the Negev discovered a

collection of papyri in a ruined

church in Nitzana, an ancient,

deserted Negev settlement. On one
papyrus was the following letter:

Nessana [Nitzana] Village

Elusa City District

November 26, 569
Flavins Abraham and Flavins

Abu-Zunayn ... of the camp
here, and Thomas son of Awidh
. . . also a soldier of the same
camp, to the very estimable and
very revered George son of Ste-

phan, Recorder of the said Elusa

City, greetings.

May it please your Honor, on
receipt of this our Communica-
tion,

(1) to subtract from the total

holdings of us, Abraham and
Abu-Zunayn, namely that held in

our father's name, consisting of 5
Kabiaiai [a measure of land].

. . . This is in virtue of the ces-

sion by us with all its rights to

the aforesaid Flavius Thomas,
most loyal soldier . . . of a plot

of farm land situated to the south

of this village. . . .

(2) to register me Thomas
[i.e., add on to my holdings] the

said 5 Kabiaiai ... by virtue of

the cession to me with all its

rights of a plot of farm land lo-

cated in the section called Hither

Alagrad by the aforesaid most
loyal soldiers Abraham and Abu-
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Zunayn in accordance with the

written deed of cession executed

by them in my favor. . . .

Other papyri from the collection

mention farmlands, vineyards, or-

chards, and water conduits. One
states the yield of barley and wheat.

Today, standing in the ruins of

Nitzana, high up in the Negev high-

lands, where the letter was written

1,405 years ago, it is difficult to be-

lieve that in this desolate, sparsely

vegetated desert region there once

were green farmlands, which were

so important a property that any

transaction concerning them had to

be registered in the capital of the

district by an official letter.

How could a desert with so little

rainfall, an amount utterly insuffi-

cient for any normal agriculture,

once have sustained crops? Evi-

dence for the once-extensive agri-

cultural use of the area can be

found even today around the ruins

of the six ancient cities in the Ne-

gev highlands, of which Nitzana is

only one. The others are Avdat,

Shivta, Khalutza ("Elusa" in the

document), Kurnub, and Rukheibe.

Many ruins of ancient farms, traces

of fields, terraced areas surrounded

by walls, and ancient water chan-

nels all prove that a considerable

part of the land was once under

steady cultivation. But in such an

arid environment, agriculture

would not have been possible with-

out a sufficient water supply.

The mystery of where the water

came from for ancient agriculture

in the Negev can be partially solved

by examining the layout of an an-

cient farm. Each farm consisted of

two parts—the area in which crops

were grown and a much larger, sur-

rounding catchment area from
which rain water was drained into

the first area, thereby irrigating the

crops. The growing area, usually lo-

cated in a valley bottom or flood

plain, was always at a lower level

than the catchment.

The cultivated area was terraced,

and stone walls separated each suc-

cessive, lower level from the one

above it. The terrace walls were

built from worked stones joined

without mortar. Each wall was from

four and one half to six feet high

and protruded above the level of its

neighboring upper terrace by
slightly more than a foot.

A series of steps built into each

terrace wall permitted water to flow

down from one terrace to the next

without causing erosion. The lowest

wall contained a spillway so that

surplus water could flow out, and a

stone wall surrounded the entire

cultivation area.

The catchment area, twenty to

thirty times larger than the cultiva-

tion area, was divided by a number
of channels dug into its sloping

sides. Whenever sufficient rain fell,

the runoff collected in the channels

and was carried to the terraces.

The key to the success of this

method of irrigation in the Negev
lies in the reaction of the soil to

rain. When rain falls, the vegetation

retains a certain amount of the wa-

ter. Since vegetation is scarce in the

desert, most of the rain reaches the

ground. The soil absorbs part of the

rain water at a certain rate. The
rainfall not absorbed by the soil ac-

cumulates on the surface and fills

surface depressions. This depression

storage in the Negev desert

amounts to only about one twenty-

fifth of an inch of rainfall.

If, after filling the depression

storage, rainfall continues at a rate

greater than the infiltration rate of

the soil, the accumulation of excess

water on the ground flows downhill.

This is the beginning of runoff. As
the runoff continues, the water first

flows into the smallest runnels,

from there into the larger ones, and

eventually, into the wadies. A
desert flood thus begins.

Surface runoff is predominantly a

function of the interplay between

the rate of rainfall and the rate of

infiltration, and the rate of infil-

tration is dependent upon the char-

acter of the soil. The most favorable

soil for runoff farms and farming

systems in the Negev highlands is

composed of loess. Two qualities of

loess soil enabled the ancient desert

farmers to use runoff as their sole

water source. When just a small

amount of rain wets the loess, the

colloids and very fine soil particles

of the surface layer swell to form a

crust that is nearly impermeable to

water. Consequently, the infil-

tration rate decreases dramatically

after this crust has been formed.

The last vestiges of a

rainfall darken some of the

runoff channels leading

from a catchment area to

a fruit farm. The ruins of
the Byzantine city of Shivta

are at the edge of the farm.

Before crust formation, the infil-

tration rate is slightly more than

one-half inch per hour. After crust

formation it decreases to one-tenth

of an inch per hour. All rain that

falls at a rate greater than one-tenth

of an inch per hour will run off in-

stead of seeping into the ground.

This is why, dependent on the rate

of rainfall, 20 to 40 percent of the

rainy season rainfall in the Negev
highlands may be collected as run-

off and conducted to the growing

area.

If four inches of rain falls and if

25 percent of it runs off a catch-

ment thirty times larger than the

cultivation area, then (multiplying

the amount of runoff by the area

size), thirty inches of runoff water

will reach the cultivation area. This

means that with an actual rainfall of

only four inches, the cultivation

area will receive an amount of wa-

ter equivalent to a thirty-four-inch

rainfall. This amount of water is

sufficient for any crop or orchard.

The crust-forming capacity of

loess, however, is not its only ad-

vantage in runoff agriculture. The

high water-holding capacity of loess

makes it an ideal storehouse for wa-

ter. After a flood, farm terraces may
hold about a foot of water on their

surfaces for a few days before the

water sinks into the soil. And when
it does penetrate, this quantity of

water on a given area will fill the

loess underneath to a depth of

seven to nine feet.

After water has penetrated, the

surface crust prevents it from evap-

orating quickly. Whereas in a year's

time, four to six feet of water might

evaporate from a pond or lake, an

area of loess soil of equal size would

lose only about one-third of an inch

of water.
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Who were these ancient farmers

who developed this agricuUural sys-

tem? One clue is found in the docu-

ment written in Nitzana in a.d.

569. The Roman-Greek names

Flavius, Valens, and Stephan, and

the fact that the document is writ-

ten in Greek, indicate that Nitzana

was at this time part of the Byzan-

tine empire. But what do the Semi-

tic names Abu-Zunayn and Awidh

indicate? Tlie answer is found in

tracing the historic fate of the Ne-

gev.

Many flint implements from the

Paleolithic, Mesolithic, and Neo-

lithic periods have been found in

the Negev, indicating that stone age

man once lived there. We may
safely assume that Paleolithic and

Mesolithic people were hunters and

food gatherers rather than fai-mers.

But the possibility that farming

started with the Neolithic people

living in the Negev cannot be ruled

out; there is no proof either way.

Runoff agriculture was certainly

practiced in the Negev during the

Israelite period about the tenth cen-

tury B.C., the time of King Solo-

mon. Terraced wadies, i-unoff farm-

steads, cisterns, and fortresses

belonging to this period have been

found all over the Negev.

The Bible corroborates these

archeological finds by stating that

King Uzziah, ca.782-740 B.C.,

".
. . built towers in the desert,

and digged many wells ['cisterns,'

in the original Hebrew text] . . .

for he loved husbandry" (II Chroni-

cles 26:10). This period of Israelite

runoff agriculture lasted three or

four centuries, until the seventh or

sixth century B.C. From then to

about the third century B.C. there

are no traces of any occupation of

the Negev.

At the end of the third century

B.C., however, the Nabataeans en-

tered the desert. They were a no-

madic, Semitic tribe of South Ara-

bian origin, who became masters of

the highly profitable caravan trade,

transporting spices, perfumes, Chi-

nese silks, and other luxurious

goods from the Far East, India,

China, and Arabia. From the east

and the south, camel caravans trav-

eled from South Arabia through

present-day Jordan and the Negev

to Damascus, Ghaza, and El Arish.

Seeds of a drought-resistant

onion variety developed at

an experimental farm will

insure good yields in areas

irrigated by runoff methods.

To protect their trade monopoly

and trade routes, the Nabataeans

built towns and fortresses at strate-

gic sites and created settlements

that became strongholds along their

trade highways. Thus originated

their capital, Petra, in today's Jor-

dan, and the Negev towns of Avdat,

Shivta, Klialutza, Kurnub, and Nit-

zana. Around these towns, the

Nabataeans practiced runoff agricul-

ture on a large scale. Nabataean

farmsteads often were built upon

older Israelite farms.

At its height, the Nabataean em-

pire, or Nabataea, stretched from

Hejra in Arabia to Damascus in the

north and included the whole Ne-

gev. But in A.D. 106 the Romans
occupied Nabataea without resis-

tance and renamed it Provincia

Arabia Petraea. The Nabataean

cities and their populations re-

mained, but they were Romanized

and later Christianized when Chris-

tianity became the state religion of

the Byzantine Empire, the succes-

sor of the Roman Empire.

During Byzantine rule, the Ne-

gev was of prime military impor-

tance as a buffer against the ever

restless nomads of the adjoining

desert. In the cities the Byzantines

established garrisons made up of lo-

cal residents who engaged in both

agriculture and military service;

Flavius Abu-Zunayn, Flavius Abra-

ham, and Flavius Thomas of the

papyrus document were both land-

owners and "most loyal soldiers" of

the military camp at Nitzana.

During the Nabataean-Roman-

Byzantine period, which lasted from

about the end of the third century

B.C. to the middle of the seventh

century a.d., Negev runoff agricul-

ture reached its peak of devel-

opment and sophistication. But the

Negev's prosperity, including its

runoff agriculture, ended in a.d.

641 when the area fell into the

hands of the Arabs. The cities were

not destroyed, but the inhabitants

slowly abandoned their homes and

their fields.

The ancient farmers had mas-

tered the desert by using the runoff

system to convert inadequate rain-

fall into a water source sufficient for

agriculture. In doing so, they at the

same time conserved the environ-

ment by taming the flood torrents

and preventing the damage usually

produced by uncontrolled floods.

Their mastery turned part of the

desert into fertile agricultural land,

many times more productive than

the same desert became when Bed-

ouins grazed their animals on it for

1,300 years after the Arab conquest

of the Negev.
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Could runoff agriculture be re-

peated today without bringing in

water bv pipeline from outside the

Negev? In 1959, a research project

in which I was involved recon-

structed two ancient farm systems,

one near the old city of Avdat; the

other near Shivta. During the many
years of surveying the ancient farm

systems in the field, we had formu-

lated a theory of how these farms

had functioned. We wanted to ver-

ify this theory by experiment and

also find out if runoff farming could

be practical today, especially since

it would exploit a source of water

that presently is wasted.

This could be important consid-

ering that 95 percent of the poten-

tial water resources of Israel are al-

ready being utilized. We also hoped

that by living at the reconstructed

farms we would gain a better under-

standing of the desert and its life.

During our field work we could

never rid ourselves of one lingering

doubt. Some scientists believed that

at the time that ancient agriculture

was practiced in the Negev, the re-

gion had a higher rainfall than to-

day and was not a desert. Although

many facts seemed to disprove this

theory, the final proof would be

provided by the success or failure of

the reconstructions. Now, we can

say with certainty that at least since

1000 B.C. there has been no radical

climatic change in the Negev and

that it was a desert region three

thousand years ago when the an-

cient farmers cultivated it.

In the fifteen years of our experi-

ment, the reconstructed catchments

have collected sufficient water to

grow crops. If the rainfall in an-

cient times was greater than it is to-

day, then the original catchments

would have been smaller than they

were.

After a painstaking survey of two

ancient farms and their catchments,

both were reconstructed. Terraces,

walls, water openings, and spillways

were rebuilt and the hillside chan-

nels freed of accumulated silt. In

the Avdat farm a modern floodwa-

ter distribution system, including

concrete channels, steel pipes, ri-

sers, and distribution outlets, was
superimposed on the ancient farm

system for the purpose of measuring

the water-use efficiency of various

cultivated plants. In both farms rain
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Fruit trees in the Negev

grow most ejfficientlv

when the annual

rainfall is channeled

into individual depressions

surrounding each tree. Many
harvests are above average.

gauges were put up in the catch-

ment basins; measuring weirs and

automatic water-stage recorders

were installed at channel inlets to

measure the runoff entering the

farms from the catchments. The
data collected by these many rain-

and flood-gauges enabled us to ana-

lyze the rain-runoff relationship

and its dependence on soil and wa-

tershed characteristics.

The rainfall during the fifteen

years of our experience in the two

reconstructed farms yaried from

just over one inch to seven inches.

This variability of rainfall is a typi-

cal feature of arid regions. Each

year produced at least one flood.

The average runoff received from

the various watersheds varied from

approximately 36 to 53 cubic yards

of water per acre of catchment and
was always enough to keep the fruit

trees, perennial pasture plants, and

perennial vegetables alive even dur-

ing the extreme drought of

1962-63, when growth and yield

were marginal. There were four

years, however, when annual field

crops could not be sown for lack of

sufficient water.

The aim of the agricultural pro-

gram in the reconstructed farms

was to find out which fruit trees,

field crops, perennial and annual

pasture plants, vegetables, flower

bulbs, and rhizomes could be grown
successfully with runoff water as the

only water source.

We attempted to grow peaches,

apricots, almonds, pistachios, ap-

ples, cherries, pomegranates, figs,

olives, carobs, and plums, as well as

grapes and loganberries. Most of

the fruit trees produced average to

good yields. The most promising

are certain varieties of almonds and

pistachios, which grow and produce

well, are efficient water users, are

well adapted to drought conditions,

and produce high-priced fruits that

are easily stored and do not spoil.

Asparagus—perennial, highly

persistent, and drought resistant—is

the most promising vegetable. It is

also deeply rooted and develops a

dense rooting system, which uses

the available water efficiently.

Among the annual crops tested

were wheat, barley, peas, chick-

peas, onions, sunflower, safflower,

garlic, sesame, cotton, and sor-

ghum. In the fifteen-year-trial pe-

riod, these crops were sown only

eleven times because of drought

conditions during four seasons.

The aim of the experiment with

pasture plants was to select species,

varieties, and types that could be

used to regenerate the overgrazed

pasture of the Negev and to in-

crease its carrying capacity. Eighty-

two varieties belonging to thirty-

three species of perennial pasture

plants were tested for survival, per-

formance, yield, and water-use effi-

ciency. We found that Harding

grass, smilo grass, and a number of

types of alfalfa are the best adapted

and highest yielding under desert

runoff conditions. The most effi-

cient water user among them was

wild oats. Another very successful

pasture plant was the perennial salt-

bush, which is a valuable supple-

mentary pasture plant for a runoff-

improved desert pasture.

During our studies of the rela-

tionship between runoff and size of

catchment, we found that, within

certain limits, the smaller the catch-

ment, the higher the yield of runoff

water per unit surface area. Instead

of one farm area with a fruit or-

chard receiving its runoff from a

large catchment, it might be pos-

sible to give each tree its own
small catchment.

In 1961, we started a micro-

catchment experiment. We sub-

divided a plain opposite the Avdat
farm into a number of micro-

catchments, ranging in size from

more than 1,000 square yards to

less than 20 square yards. This was

done to find out the optimum size

microcatchment to yield enough
water for a tree, a shrub, or any

()th(M- phmt we wanted to grow.

Each microcatchment was sur-

rounded by a slight earthen wall.

Trees and shrubs were planted at

the lowest point of each micro-

catchment. The experiment was a

complete success; today we know
that microcatchments are by far the

best, most practical method for

desert runoff farming because the

amount of water collected as runoff

can be as much as 62 percent of the

rainfall. Rains that do not cause

runoff on large catchments do so on
the microcatchments; the amount of

runoff is large enough to leach sa-

line soils; regions that for topo-

graphical reasons are unsuited for

farms can be used for microcatch-

ments; and the cost of installing

and maintaining microcatchments

is very low.

After the experiments on the two

reconstructed farms had proved the

feasibility of runoff farming, the

next step was to find out if desert

runoff farming could be practically

applied to large areas in Israel's Ne-

gev and in developing countries

with similar deserts and rainfall. In

1970, we started a third runoff farm

on a fifteen-square-mile area in

Wadi Mashash, twelve miles south

of Beersheba. This farm was
planned as a pilot project to test

runoff farming on a large scale and

to serve as a demonstration and

training center for desert runoff ag-

riculture. We planted 2,000 al-

mond, 500 olive, and 300 pistachio

trees, mostly in microcatchments,

using those varieties that were the

most successful in Avdat. The natu-

ral pasture of the wadi was im-

proved by eradicating the unpala-

table shrub vegetation and by
planting saltbushes. We also

planted those perennial pasture

plants that in Avdat had shown
their suitability for runoff farming.

So far the microcatchments have

proved their worth in Wadi Mash-

ash in spite of its five- to six-inch

rainfall. The trees grow as well as

their irrigated counterparts.

Now that we know that large-

scale desert runoff agriculture can

be successful, opportunities can be

opened in arid regions other than

the Negev. Projects are now under

way in parts of Africa, South Asia,

and Australia.
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The Spiral Way
Of all the paths between two points, this curvaceous

figure is one of the most intriguing

From microscopic marine siiells

to the celestial galaxies, spirals

abound in nature. In geometric

terms, a spiral is a plane curve that

winds around a central point while

moving ever farther from, or closer

to, it. The figure is thus produced

by the combined operations of rota-

tion and expansion or contraction.

The essential feature of a spiral is

that the length of the radius vector,

a straight line drawn from the cen-

ter to a point on the curve, changes

with the rotation. A tight spiral has

a small change in its radius vector

for a given amount of turning; an

open spiral has a large change. Tlie

extreme example of a tight spiral is

a circle, a figure produced by pure

rotation in which the radius re-

mains constant. The extreme case

of an open spiral is a straight line.

Here the figure is produced bv pure

expansion without any rotation, and

the radius is infinite.

The ancient Greeks were
evidently fascinated by the spiral.

They incorporated it in the capitals

of their Ionic columns and based

many of their vases, or amphorae,

on whole or partial spirals. Typi-

cally, for the Greeks, all of these

man-made curves followed strict

mathematical rules.

There are many kinds of spirals;

their differences depend on the

manner in which the length of the

radius vector changes with the

angle of turning. Perhaps the sim-

plest spiral to conceive of is the one

discovered by Archimedes in the

third century B.C. and described in

some detail in his book On Spirals.

The best example of the Archi-

medes spiral is the figure produced

by a sailor when he coils a rope.

While each turn moves the curve

uniformly farther and farther from

its center, the distance between ad-

jacent coils remains constant. In

other words, the length of the

radius vector is proportional to the

angle of rotation. Some other exam-

ples of this type of spiral can be il-

lustrated by the movements of an

imaginary ant. The precedent for

SO

using an ant to exemplify the prop-

erties of spirals dates back to a

Greek myth. According to classic

legend, Daedalus, who built the laby-

rinth of the Minotaur in Crete, was

challenged to pass a thread through

the intricate spirals of a triton shell.

He drilled a small hole in the closed

end of the shell, fastened a thread

to an ant, and put the ant in the

hole. Lured by honev, the insect

eventually emerged from the other

end, having carried the thread

through all the twists and turns of

the shell.

If an ant were to move at a con-

stant velocity outward from the cen-

ter of a rotating turntable, in what

it presumed was a straight line, it

would actually be moving in an Ar-

chimedes spiral. The functioning of

the record player is the ant trick in

reverse. The pickup arm, guided by

the needle, is constrained to follow

the Archimedes spiral groove of the

record and hence, moves from the

outside inward at a uniform veloc-

ity. If an ant were trained to climb

up a cone at a constant slant, its

course—a conical helix—when
viewed from above would be seen

as an Archimedes spiral. Similarly,

mountain roads that ascend at a

constant inclination appear in aerial

views to be such spirals.

Crystals that grow around imper-

fections in the orderly arrangement

of their atoms, called screw dis-

locations, exhibit the Archimedes

spiral. And it has recently been

shown that ice crystals grown from

brine that contains air exhibit air

bubbles arranged as spirals of the

Archimedes type.

The chambered nautilus—seen

here in cross section— is

one of the truest

equiangular spirals found
in nature.

The cross section of a tree trunk

reveals annual growth rings, which

are usually arranged in concentric

circles. But in those strains of the

eucalyptus tree in which the wood
forms up the trunk in a turning

fashion, the growth rings follow an

approximate Archimedes spiral. De-

pending on the genetic strain, some
of these growth ring spirals turn to

the left, others to the right.

Electron micrographs of a cross

section of developing nerve fibers in

prenatal human life and in infants

up to about a vear old also show an
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Arcliimeiles spiral. This suo;gests

that the nerve covering, or mvehn
sheath, is laid down like the in-

sulation wrapped around an electri-

cal wire. Another wrapped spiral

structure in the bodv is the cochlea,

the organ of hearing within the in-

ner ear, which gets its name from

the Greek word for snail. The coch-

lea is a coiled tube that discrimi-

nates high tones, particularly those

enunciated in the consonants of

speech. In the earlv stages of hu-

man embryonic development, the

cochlea is straight. But as it evolves

within the labyrinth of the inner

ear, it adopts a curved form that

achieves great compactness.

Returning to the ant climbing up

the cone, if, as it nears the top, it

becomes progressively more tired

and takes a path of diminished

slope, the spiral it describes will be-

come tighter and tighter. If the

ant's degree of tiredness follows a

geometric progression, the spiral

will be of the type known as equi-

angular. The equiangular spiral has

been the subject of considerable

study since the French philosopher

and mathematician Rene Descartes

first correctly defined it in 1638. In

the equiangular figure, as the name
implies, the spiral cuts all its radii

at the same angle. The smaller that

angle, the more open the spiral;

conversely, the larger the angle, the

tighter the spiral.

If a compulsive sea captain

should stubbornly follow a fixed

compass course other than due east,

west, north, or south, his ship

would cut the meridians at a con-

stant angle, and the projected curve

it would follow would thus be an

equiangular spiral. In theory, such a

course would cause the ship to spi-

ral into either the North or South

Pole. Flying ants follow an

equiangular spiral trajectory when,

moving toward a source of light; a

peculiarity of the insect's eye causes

it to maintain a fixed angle of ap-

proach. A pilot will also often fol-

low an equiangular trajectory when
homing toward an airport. Strictly

speaking, if the climbing and flying

ants, the sea captain, and the pilot

each followed a true equiangular

spiral course, they wrould never

reach their destinations. Destina-

tions sought by such a course are

called asymptotic poles; they can be

approached but never reached.

Among the special properties of

the equiangular spiral is the ex-

ponential increase in the length of

the radii as the curve moves away
from the center. It was the Swiss

mathematician Jakob Bernoulli who
noted in 1698 that the logarithm of

the radius is proportional to the

angle of rotation. Because of its

logarithmic character, the equi-

angular spiral is also called the

logarithmic spiral. In his investiga-

tion of this spiral, Bernoulli proved

that if any part of the curve is en-

larged, thereby tending to flatten it,

the enlarged segment will exactly

match some other part of the same
spiral. This invariant property—and

this spiral has many others—so im-

pressed him that he ordered that his

tombstone be inscribed with a loga-

rithmic spiral and the motto eadem
mutata resurgo, "although
changed, I always come back the

same." The stonecutter got the

motto right, but unfortunately he

chiseled an Archimedes spiral by

mistake.

The equiangular spiral expands

rapidly with the rotation of the fig-

ure. With its swirling arm and ex-

ponentially expanding radius, it

seems a more dynamic form than

the plodding, slowly changing Ar-

chimedes spiral. There are many ex-

amples of equiangular spirals in na-

ture: the web of the epeira spider,

the scales of the pine cone, the flo-

rets of the daisy and the giant sun-

flower, the shoots of flowering cym-

ose plants, the structure of

hurricanes. Perhaps the most nearly

perfect equiangular spiral to be

found is the shell of the pearly nau-

tilus. The chambers of this mol-

lusk's shell increase in size in a geo-

metric progression; the curve cuts

the radius vector at an angle of 85
degrees. The shell grows larger

within a fixed form, that is, it grows

without a change in morphology.

Given these conditions, the only

shape it can take is an equiangular

spiral. As with all true equiangular

spirals, a magnified view of a sec-

tion through the pole, or center,

looks identical to the whole curve.

The nautilus shell grows at one end

only, and in this respect it resem-

bles the horns of the rhinoceros and

the mountain goat, which also have

some spiral character.

Foraminiferans, tiny organisms
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Archimedes spiral

Equiangular spirals

that inhabit all marine waters, also

have shells shaped like crude

equiangular spirals. In fossilized

form, these shells make up the ma-

terial of chalk cliffs and much of the

ooze on the ocean bottom. Some ib-

raminiferan shells turn clockwise,

others counterclockwise, from the

apex of the shell. The direction of

rotation depends on the tempera-

ture of the ^vater at the time of the

shell's growth. By studying the ratio

of clockwise to counterclockwise

shells in ocean bottoms, it is pos-

sible to ascertain the relative tem-

peratures that probably existed dur-

ing the Ice Age some 600,000 to

1.000.000 years ago. \vlien these

shells originally grew. Geologists

have utilized the direction of coiling

of foraminiferan shells in petroleum

exploration to make stratification

correlations between various oil

wells and determine whether thev

are part of the same pool.

How spiral growth commences is

something of a mystery. In all em-

bryonic structures, cells are ordi-

narily laid down radially in the first

few cleavages. The spiral character

of spiral organisms is visible after

the third cleavage, when 2^. or

eight, cells have been formed. The
spiraling characteristic is appar-

ently a property of the original

starting cell. In that connection, it

is of interest that the majority of

identical twins have hair whorls

that turn in opposite directions, and

the same pairs of identical twins

having this form of mirror imager\'

often exhibit reversed dental asym-

metry and differences in right- and

left-handedness.

Identical twins come from the

symmetrical cleavage of a single

fertilized egg. or zygote: thev are ac-

cordingly called monozygotic. Ge-

neticists studying such twins are

learning that there are different lev-

els of identity even among mo-
nozygotic twins. It appears that if

cleavage takes place almost immedi-

ately after fertilization, before the

egg has undergone much cell divi-

sion, the twins will be completely

identical but mirror images of each

other, that is. thev will have re-

versed hair whorls and one will be

right-handed, the other left-handed.

If cleavage takes place after the fer-

tilized egg has undergone several

cell divisions, the twins will not be

mirror images of each other. Their

hair whorls and dominant hand-

edness may be the same. In other

^\ords. although they are monoz\"go-

tic. such twins will be "less identi-

cal." The question of when, in em-

bryonic development, such subtle

genetic differences arise is not aca-

demic. It has a bearing on the impor-

tant subjects of the autoimmune sys-

tem and the acceptance or rejection

of skin grafts and organ transplants.

The grandest of all spirals are the

spiral galaxies, which measure thou-

sands of light-years in diameter.

Thev are clusters of stars in the

When a slightly enlarged

copy of an Archimedes spiral

is superimposed on the

original and both curves

turn in the same direction,

a moire pattern, consisting

of a family of equispaced

concentric circles, is

produced, as in the top

figure. If the direction of

the overlared spiral is

reversed, as in the bottom

figure, a pattern

consisting of two open

magnified Archimedes spirals

results. Which ivay the

moire spirals turn depends

on which of the original

spirals is larger

form of multiarmed. crude equi-

angular spirals with centers at a

common pole. About 50 percent of

all galaxies are spirals. Tiie form of

the majority of these is the same;

thev are double, roughh" 73-degree

equiangular spirals. Our own gal-
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a\\. Ihr Milkx Wav. is l)eli.-vc(l lo

l)c a spiral. The eartli is about

25.000 light-\ears. or approxi-

matclv haltwaw i'rom the center,

and, along with neighboring stars,

rotates around it at the rate of about

150 miles ])er second. It was once

thought that a spiral galaxv was like

a rotating fireworks pinwheel, with

stars being thrown out from the

center. Although recent observa-

tions have disproved this inter-

pretation, astrophvsicists generallv

are still at a loss to explain the ori-

gin of spiral galaxies.

Such is not the case with the spi-

ral form ot hurricanes, which can

be clearlv seen in aerial photo-

graphs. \^ arm. moist air rising in

the storm svstem and subject to the

earth's rotation produces a vortex

motion, which creates the spiral

cloud formation. Tlie rotation of the

vortex of a hurricane is clockwise in

the Southern Hemisphere and coun-

terclockwise in the Northern Hemi-
sphere.

Spirals, along with their counter

spirals in which direction has been

reversed, appear in the seed pat-

terns of manv plants. The florets of

the daisv and the sunflower are ar-

ranged along sets of intersecting

equiangular spirals, one of w"hich

rotates clockwise and the other

counterclockwise from the plant's

head. The florets increase in age

and, hence, size as the curves move
out from the center. In the daisv

there are 21 clockwdse spirals and

34 counterclockwise ones. In the

giant sunflower there are usuallv .34

clockwise and 55 counterclockwise

spirals, but the largest of these flow-

ers mav contain 89 clockwise and

144 counterclockwise spirals. The
seeds of the pine cone and of the

pineapple are likewise laid down as

spirals; 5 clockwise and 8 counter-

clockwise in the pine cone: 8 clock-

wise and 13 counterclockwise in

the pineapple.

The seventeenth-centurv German
astronomer Johannes Kepler first

recognized that the numbers of spi-

rals in those plants are successive

terms of a series called the Fibo-

nacci sequence, named for the late-

twelfth-centui-v Italian mathemati-

cian credited with devising it. Fibo-

nacci may have gotten his series

from the Arabs.

The pinwheel pattern, top

left, is a family of 45

degree equiangular spirals.

W'hen an identical family of

spirals is overlayed, ivith the

direction of their curves

reversed, the lines of the

two series will intersect at

90 degrees, producing the

counterspiral pattern at top

right. If a series of
concentric circles that looks

like twisted rope is then

superimposed on that pattern,

the optical illusion of

spirals receding from the

surface is created, as in

the bottom figure. When
you trace a complete

rotation of any of those

spirallike curves, however,

you will find they are

really circles, not spirals.

The sequence results from a

problem Fibonacci posed: how
manv pairs of rabbits can be pro-

duced from a single, immature pair

in one vear if it is assumed that ev-

ery month each pair begets a new
pair, which, from the second
month, becomes productive? He
learned that the number of pairs

in successive months would be as

follows: 1,1.2,3,5.8,13,21,34,55.

89.144 and so forth, each succeed-

ing number being the sum of the

two previous numbers. Over the

veai"s, the properties of Fibonacci

numbers have been extensivelv

studied. It has been found that the

leaves on a plant, which are ar-

ranged so that the higher ones do

not shade the lower ones too much,
sometimes follow the Fibonacci se-

quence, as thev wind in a conical

helix up the stem. This is true of the

bean plant, for example.

So far, we have described spirals

in terms of how the length of the

radius vector changes with the

angle of turning. Spirals can be

equally well defined in terms of the

manner in which the amount of

curvature changes as one moves
along the figure. Thus, in an

equiangular spiral, an arc along the

curve tends to flatten out as one

moves away from the center. In the

circle, of course, an arc taken any-

where along the figure has the same
amount of curvature as anv other

arc.

There is vet another kind of spi-

ral, called a clothoid (from the

Greek word for spin), which has

two poles, or centers, and two arms

that curve in opposite directions. In

this figure, the curvature becomes

tighter the farther one moves from a

point midway between the poles.

The clothoid was discovered in
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The leaf arrangement of bean

plants follows the Fibonacci

sequence. The amount of
turning from one leaf to the

next is a fraction of a

complete rotation around the

stem. This fraction is a

Fibonacci number divided by

the successive number in

the series. Moving
counterclockwise from the

bottom leaf to the

overlapping top leaf in this

illustration of a bean plant,

there are five complete

turns and eight spaces

between the leaves. The

ratio is 5:8. If the leaf

arrangement were traced by

moving clockwise, there

would be three complete

turns with five spaces

between the leaves. That

ratio would be 3:5.

1744 bv the Swiss mathematician

Leonhard Euler in connection with

his work on the theory of watch

springs. Each arm of the figure, of-

ten called Euler's spiral, takes the

form of the mainspring of a watch,

whose torque on a shaft remains

constant regardless of how tightly

the spring is wound.

Many individuals have hair that

curves in the form of one arm of a

clothoid. In cross section this type

of hair is flatter than straight hair.

Microscopic examination shows that

one side of such hair expands more
with moisture than the other side.

The expansion of the moisture-sen-

sitive side forces the hair to curl.

Similarly, many developing fern

fronds often take on the appearance

of a clothoid arm due to the un-

equal growth rate of the cells at the

tip of the plant.

The spiral courses followed by

the climbing and flying ants, the sea

captain, and the pilot are special in-

stances of what are called pursuit

problems, in which the object "pur-

sued" is standing still. What if the

pursued is moving? What course

should the pursuer then follow in

order to overtake or intercept the

pursued? Zeno's paradox of Achilles

and the tortoise is a pursuit prob-

lem in this category, as are the in-

tuitive stratagems animals use to

catch their prey. Zenb, the fifth-cen-

tury philosopher, argued that if the

tortoise has a head start, Achilles

can never overtake it. While
Achilles is moving from his starting

point to that of the tortoise, the tor-

toise will also advance a certain dis-

tance. While Achilles traverses this

distance, the tortoise will make a

further advance, and so on ad in-

finitum. The tortoise thus can never

be reached. In nature, however, the

speedier pursuer more often than

not does catch its slower prey.

The first mathematical formula-

tion of pursuit problems was made
by Pierre Bouguer, an eighteenth-

century French hydrographer.

Since piracy was a serious problem

in his day, he was interested in de-

vising a strategy for the capture of

the pirate vessels that were
plaguing shipping to and from

French colonies in the Caribbean.

The most contemporary example of

pursuit problems deals with the

ballistics of antimissile missiles.

Many pursuit problems involve

spirals. An example is the hypothet-

ical case in which the pursued takes

a circular path and moves faster

than the pursuer. The pursuer, who
may initially be either inside or out-

side the circle of the pursued, will

adopt a spiral path whose curvature

comes closer and closer to that of a

circle concentric with the path of

the pursued. In this case, the pur-

suer will never intercept its prey.

Another pursuit problem in-

volving spirals is the hypothetical

case in which a constant angle is

unknowingly maintained between a

pirate ship and a pursuing vessel.

Under these conditions both ships

would follow equiangular spirals

whose common pole would be the

point of collision.

Although appreciative of the role

of spirals in nature and in the solu-

tion of geometric problems, we can

be equally grateful for those in-

stances in which spirals do not

exist. In the pursuit of visual infor-

mation, for example, our eyes un-

consciously scan back and forth

horizontally (they also do this when
we dream). Imagine, however, what

would happen if, when looking at

something, our eyeballs moved si-

multaneously in an equiangular

spiral manner. Due to one of the

properties of that curve, that an en-

larged segment matches some other

part of the spiral, objects both near

and far away would look the same.

Thus, we would lose the important

depth clue of perspective. Further-

more, our orientation would be up-

set and we would be unable to deter-

mine whether or not an object was

tilted. Therefore, the figure of a dia-

mond, a square tilted on one corner,

would be indistinguishable from that

of a square resting on one side.

In pondering on spirals, can we
find an underlying generality to ac-

count for their existence from the

microscopic scale of snail shells to

the awesomely vast scale of galax.-

ies? The most we can safely say

without blundering into anthropo-

morphic or teleological philoso-

phizing is that wherever there is

outward growth or a radial force

combined with rotation, a spiral is

created. Meantime, spirals are here,

so let's relax and enjoy them.
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Spiral Turn-on

For an interesting

three-dimensional optical

illusion, follow these

directions: remove this

page, cut around the figure

with scissors, punch a hole

through the center of the

design, and put the

cutout on a record player.

Stare directly down at

the design while it is

rotating until the center

appears to recede. Then

quickly look away at

anything having an

irregular texture—a bath

towel, a shag rug, a curly

beard, a chrysanthemum, a

plate of spaghetti—and

you will experience a

reverse after-motion that

should last about 30 seconds.
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Sun,
Sand,
and

Sea Lions

A marine mammal adapted

to cold ivater must make

special efforts to deal with a

hot day at the beach

bv G. Causey W^hitto^^

When the Cahfornia sea Hon—
which inhabits the west coast of

North America as far south as Ma-

zatlan, Mexico, the Galapagos Is-

lands, and the Sea of Japan—conies
ashore to rest or breed, it may en-

counter conditions almost as hot

and dry as those of a desert. This is

particularly true when the animals

haul out on the hot sand and rocks

of the Galapagos Islands and the

coast of Mexico. Out of the water,

the sea lion's physiological adapta-

tions to a cold-water environment-

its thick layer of insulating blubber

and a metabolic rate approximately

double that of land mammals—serve
only to prevent heat loss. Yet the

capacity to tolerate a hot, dry envi-

ronment is necessary to the ani-

mal's sui-vival.

The problem of heat loss could

be crucial during the breeding sea-

son, when sea lions spend much
time on shore and, when the bulls

especially, indulge in a great deal of

strenuous activity, thereby adding

to their heat load. Heat tolerance is

an obvious survival factor for the

species, but the mechanisms in-

volved had never been determined.

In 1968 Dr. Don T. Matsuura. at

that time a graduate student in

physiology at the Lniversitv of Ha-

waii, and I began studying the re-

sponses of sea lions to a hot climate.

Our initial experiments were de-

signed to investigate the possibility

that sea lions are physiologically

adapted to a hot environment. We
set out to answer such questions as

do they pant, do they sweat, do

they, in fact, become hyperthermic

in a warm environment?

We soon observed that sea lions,

which usually experience a mean

air temperature of 68° F., could not

regulate their body temperatures in

warm environments and became

hyperthermic at an air temperature

of 86° F., which is by no means un-

usual in the Galapagos. An increase

in body temperature during ex-

posure to heat, however, does not

necessarily imply a breakdown of

temperature regulation. In many
animals, such as the camel, body

temperature rises in a hot environ-

ment, permitting them to store heat

in their body tissues—heat that

would otherwise be lost to the envi-

ronment. At high ambient tempera-

tures, this heat would have to be

lost by evaporation of moisture.

Consequently, storage of heat re-

sults in a saving of water. The

stored heat is eventually shed by

nonevaporative means when envi-

ronmental conditions favor such

heat transfer, as at night when the

air and ground are cooler.

The limit to the amount of heat

that may be stored is set by the tol-

erance of the tissues to a high body

temperature. Small animals reach

this limit sooner than large animals,

simply because a small animal has

less tissue in which to store heat.

Nevertheless, heat storage mav pro-

vide the animal with a useful exten-

sion of the time that it is able to tol-

erate a hot environment.

In the course of our experiments,

we obtained some indirect evidence

that sea lions increase the circula-

tion of warm blood to their skin

during exposure to heat. Although

this must facilitate dissipation of

body heat, it is clearly not sufficient

to prevent body temperature from

rising. Under comfortable condi-

tions, the sea lions breathed

through their noses, but in the heat.

Spray from the breaking surf

moistens and cools the skin

of napping California sea

lions, extending the time

they can remain ashore.
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tht'N tt'iidcd to breathe througli

tlu'ir mouths. Unlike most terres-

trial tarnivores, however, they did

not pant; their breathing rate re-

mained very low, even at a body

temperature of 104° F. Nor did we
detect sweating anvwhere on the

haired skin oi' the torso, although

we did notice what appeared to be

droplets of sweat on the bare skin

of the flippers.

The conclusion that we drew

from these early experiments was

that sea lions are not verv heat tol-

erant. Yet, several uncertainties re-

mained in our minds. In the first

place, although their breathing rate

does not increase, perhaps sig-

nificantlv more heat is lost during

open-mouth respiration than when

the animals breathe through their

noses. Air exhaled rapidlv through

the mouth is likelv to have a higher

temperature than air passed slowly

through the nasal cavity. Tliis is

true because the surface area of the

nasal cavity is so much larger than

that of the mouth. The temperature

of the mucous membranes of a

mammal's upper respiratory tract,

including its nasal cavity, is usually

lower than that of the air leaving

the animal's lungs. Therefore, the

air cools as it passes through the na-

sal cavity. The greater the area of

this cool surface and the more

slowly the air passes over it, the

greater the degree of cooling of the

expired air. As the air cools, it gives

up heat to the mucous membranes.

This heat is retained by the animal

instead of being dissipated to the

surroundings. Therefore, if the sea

lion bypasses its nasal cavity by

breathing through its mouth, it will

recover less heat from the exhaled

air and, consequently, lose more
heat to the environment.

The onlv satisfactory way of de-

termining whether this actually oc-

curs was to measure respiratory

Sea lions produce almost 25

percent less metabolic heat

ivhen asleep, an important

reason for this type of

beach behavior.

evaporative heat loss at different air

temperatures. Our findings were

that respiratory heat loss represents

onlv 2 to 3 percent of the total heat

tiiat the animal produces in a hot

environment. Consequently, res-

piratorv evaporative heat loss is

relativelv unimportant in sea lions,

and little benefit accrues from

breathing through the mouth.

The other uncertainty was the

quantitative significance of the

sweating we observed on the sea

lions' flippers. Also, did the total

amount of moisture lost from the

skin of the torso represent a signifi-

cant quantity of heat, even in the

absence of any evidence for the ac-

tive extrusion of sweat from the

glands? After all, some birds, which

do not possess sweat glands, have

been shown to lose a considerable

amount of water from the skin dur-

ing exposure to heat. The best way

to resolve this problem was to mea-

sure the total amount of heat lost by

evaporation from the torso and flip-

pers. The data obtained revealed

that the amount of heat lost by

evaporation of moisture from the

skin of sea lions in a hot environ-

ment represents only about 16 per-

cent of the heat that they produce

by metabolism.

If sea lions are unable to lose

much heat to the air, perhaps they

can shed metabolic heat to the sand

or rocks on which thev lie. This

seemed worth investigating for two

reasons. First, because of the nature

of its appendages, a sea lion habit--

ually has a large part of the surface

of its torso in direct contact with

the ground. Heat loss by con-

duction is, therefore, likely to be

more important in these animals

than in terrestrial mammals that are

able to stand. Second, several spe-

cies of pinnipeds—notablv elephant

seals and the Hawaiian monk seal-

excavate shallow depressions in the

sand, therebv exposing wetter,

cooler sand.

Carl A. Ohata. a graduate stu-

dent in physiologv at the University

of Hawaii, measured the heat that

sea lions lost to both dry and wet

sand and found that the heat loss on

dry sand amounted to 10 percent of

the heat produced. As expected,

heat loss on wet sand tended to be

higher, but the loss was limited by a

^
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mote heat loss not only by con-

duction but also by convection. The
greater the wind velocity in the vi-

cinity of the sea lion, the more sig-

nificant the convective heat loss.

In addition, heat would be lost

nonevaporatively by radiation to

the sand and the sky. Storage of

heat in the body of the sea lion

would amount to 19 percent of the

heat produced, while evaporation

of moisture from the skin and res-

piratory tract would dissipate 14
percent of the metabolic heat pro-

duced. Tlie relatively small, sepa-

rate amounts of heat lost to the

sand or from the skin and respira-

tory tract, together with heat stor-

age and nonevaporative heat loss to

the air, would add up to a compos-

ite strategy of temperature regu-

lation that could enable a sea lion to

survive a hot day on the beach. It

would have to be a cloudy day,

however. Solar radiation adds con-

siderably to the heat load with

which these animals have to deal.

Under clear skies on a hot day, the

sea lions' tolerance time might be

shortened to little more than an

hour or two. If the sea lions were

active, their thermal problems
would be greater and their toler-

ance correspondingly reduced.

When a sea lion first emerges from

the water, evaporation of seawater

removes a substantial amount of

heat. If the sea lion sleeps it is very

much better off, but it is unlikely

6a

that, even in these circumstances, a

sea lion could endure a six-hour ex-

posure on a warm, sunny day.

We next investigated the possi-

bility that sea lions are endowed
with behavioral mechanisms for

temperature regulation. We first

placed sea lions outdoors in an en-

closure that was provided with a

tub of water, an area of shade, and

a space exposed to direct sunlight.

Before beginning the experiment

we fed the sea lions small telemetry

capsules—radio pills—in fish. These

transmitted signals, which varied in

frequency with the animals' tem-

perature. The signals were detected

by an antenna, placed outside the

enclosure, and a receiver. An ex-

perimenter concealed some distance

away observed the behavior of the

animals and measured their body

temperature. The sea lions spent

most of their time in the water, and

their body temperatures were

stable.

Next, we removed the tub of wa-

ter so that the animals had a choice

of only shade or direct sunlight. Al-

though the animals chose the shady

area, they did not appear comfort-

able and, in fact, were unable to

prevent their body temperatures

from rising. The sea lions were

clearly heat stressed, and when their

body temperatures reached 104 F.,

we hosed them down with water.

Almost immediately, as their body

temperatures began to drop, they

became demonstrably more com-

fortable.

Finally, Carl Ohata ti-ained the

sea lions to press a small switch that

turned on a shower for five seconds.

They quickly learned to do this

when they were hot, and once we
were satisfied that they had learned

how to operate the shower we
placed each animal, in turn, in the

enclosure, without shade or a tub of

water or the switch that operated

the shower. In other words, we ex-

posed them to direct solar radiation

under dry conditions.

They were obviously uncomfort-

able in this situation, and their

body temperatures increased rap-

idly. The animals displayed a reper-

toire of behavioral responses to

their heat stress. Initially, they exe-

cuted fanning movements with their

flippers. In view of the evidence

that some sweating occurs on the

flippers of sea lions, this must have

been an effective means of aug-

menting heat loss. Later, they in-

variably urinated, wetting the skin

on the undersides of their torsos;

evaporation of the urine resulted in

additional heat loss.

These behavioral responses, how-

ever, were not sufficient to allow

the body temperature of the sea

lions to stabilize. When body tem-

peratures reached 104 F., the

shower switch was reintroduced

into the enclosure. The sea lions im-

mediately began to press the switch

and continued to do so until they

were thoroughly wet. Their body

temperatures decreased to between
98° and 100° F. An occasional

shower permitted them to maintain

this temperature, and they did not

appear to be heat stressed.

Under natural conditions, sea

lions favor the windward side of is-

lands on which they establish their

rookeries because they have much
better tolerance to the sun when
there is a strong wind present. Dur-

ing the day there is a regular pro-

cession of the animals toward the

sea, as solar radiation increases dur-

ing the morning, and a return in-

land in the late afternoon. Wet sea

Because sea lions dissipate

more body heat on wet sand

than on dry sand, this

South American colony has

chosen a damp resting area.



lions begin to move inland Hist, iol-

lowed by animals that have dried

out neai' the edge of the water.

There is generally more activity in

sea lion rookeries at night, when
the heat produced bv physical activ-

ity is dissipated more readily.

The absence of effective evapora-

tive cooling mechanisms in sea

lions may indicate a physiological

strategy designed to conserve water.

ratlicr than to maintain a constant

body temperature. In their natural

habitat, the only water available to

sea lions is seawater and the water

in their food. It is uncertain how
much seawater they drink or if they

drink any at all. Evaporative cool-

ing means a loss of water, which
must be replaced or dehydration

will ensue. Perhaps considerations

of water economy take precedence

over the regulation of body tem-

perature.

It seems logical that animals that

are more at home in the sea should

rely heavily on immersion in seawa-

ter to solve their thermal problems.

Their poor heat tolerance ashore

may be conducive to an even more
aquatic existence for these animals,

which evolved from terrestrial an-

cestors. Q
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A Mattel' of Taste

The Ritual of Maize
Whether you pound it, grind it, or boil it,

what we refer to as "corn" is an American staple

In one of the advanced North
American cultures, it is customary
for the women and children to leave

their settled habitations in cities

during the summer months and set

up secondary domiciles in the coun-

tryside. This brings them (and their

menfolk, who visit on weekends)
into nostalgic contact with agricul-

ture, which is actually practiced in

the same area bv the rapidly dimin-

ishing farmer clan. This temporaiT

and highly stylized summer migra-

tion is also characterized by a series

of rituals—such as systematic ex-

posure to water and sun and sym-

bolic voyages in small boats—epito-
mizing an escape backward awa\-

from culture and toward nature.

But the escape is rarely complete.

for the underlying tension between
city and country, winter and sum-
mer, culture and nature, is felt at

almost all times.

In this society, the farmer clan

occupies a middle ground between

culture and nature, operating

within a natural context but doing

so with culturally acquired meth-

ods. Appropriately enough, the

farmers supply the ra^v material for

summer's crowning rite: the sweet

corn ceremony.

Sweet corn {Zea mays var. sac-

charata) is ideally suited to mediate

the conflict between the townsman's

craving for the absolutely primitive

and the agri-cultural reality of his

temporaiT setting. For sweet corn is

on the order of an evolutionary

throwback, an "immature" form of

field corn that does not convert its

sugar into starch. Strictly speaking,

sweet corn is a mutation of field

corn, specially cultivated for the

first time in the early nineteenth

century by white settlers. The
Indians, apparently, didn't Hke it

because its kernels are so pale.

On the one hand, then, sweet

corn is a product of culture. Yet it
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is also preeminently natural be-

cause it must be eaten very soon af-

ter picking; the sugar- vanishes in a

few hours, some would say in a few
minutes. Indeed, the corn ritual it-

self involves setting a pot to boil be-

fore the celebrant goes into the field

to pick the sacramental ears. Then,
quarry in hand, he rans back to the

kitchen, shucks the corn, removes
the tassels, boils the ears ever so

briefly, and series them with butter

and salt. They are eaten with the

hands in the traditional form of the

ceremony, although some post-Co-

lumbians now use industrially man-
ufactured cornholders.

Corn rituals of various kinds

have been a fundamentally Ameri-
can cultural form since prehistoric

times. No one knows exactly when
corn was first domesticated from
the wild grasses of Central America,

but it is certain that the process oc-

cun-ed long ago and south of the

border. Europe did not have corn

before Columbus, and Europeans
have never much taken to it. True.

Italians of the Piedmont region dote

on a cornmeal mush they call po-

lenta. But, otherwise, what we, in

the United States, automatically

refer to as corn and eat with relish

is, in the Old World, called maize

and usually fed to animals.

The English language reflects

this. "Corn" as in "alien corn" or

the Corn Laws, means wheat to a

Briton, oats to a Scot. Etvmolog-

icallv, "corn" means kernel and,

historically, it has denoted the

staple grain of a region.

In this hemisphere, maize was
the indigenous corn. It has been

partially, but not completely, sup-

planted bv wheat in the United

States. But any compendium of this

countiT's "traditional" recipes al-

ways includes a ^vide array of maize

preparations from fritters to spoon-

bread to hominy grits to corn chow-

der. Tlie national spirit is corn

whisky, called bourbon, after a

county in Kentucky where it sup-

posedly was first distilled.

Moving southward, the suprem-
acy of corn is the overwhelming
dietary fact of American life. The
Mexican cuisine would be unrecog-

nizable without tortillas and a thou-

sand other cornmeal concoctions.

For most other descendants of pre-

Columbian America, corn is also

the staple, the staff of life.

As a result, lurking behind the

post-Columbian frenzy of the sweet

corn ritual is a common tradition of

corn worship and corn technolog)'

that links our tribe with the Se-

necas. the Hopis, the Aztecs, and
the modern Colombian peasant
women pounding corn in a mortar.

For all of us. civilization, the settled

life, began with corn.

As every schoolchild knows,
Squanto, the friendly Indian, made
it possible for the colony at

Plymouth to survive when he
showed the Pilgrim tenderfeet how
to plant corn and fertilize it with

fish. In another mvth of inter-

national cooperation, the Zufii trace

their origins to a joint effort bv two

clans who first managed to grow
corn. Tliev celebrated this union of

fertility with the dance of the corn

maidens.

The eternal female principle may
have led corn up^vard out of the

ground, but this power rarely seems

to have done women much practical

good. Women did the work, nearly

evervwhere. of pounding corn into

flour with heavy wood pestles i-n

mortars made bv burning away the

insides of an upended log. Women
mixed corn with a mild Ive (a mix-

ture of water and hard\vood ash) to

loosen the hulls and then strained

out the edible hominy (Algonquin

rockahominv) through wicker bas-

kets. And it was a woman whom
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the Aztecs sacrificed in miclsunimer

at the time of the corn harvest.

Dressed in the splendid raiment and

jewels of the goddess of the ripe

corn, Xilonen, she presided over an

all night ritual of dance and song.

In the morning, accompanied by

other women bedecked with vellow

flowers, she went up the steps of the

maize goddess's temple. One priest

pulled her onto his back. Another

priest, all in feathers, cut off her

head, then ripped out her heart and
threw it in a dish. This lovelv ritual

lifted the taboo on eating corn.

Todav, the corn harvest is still a

matter of life and death for women
and men who depend for vital pro-

tein on the hybrid, specialized

maize of the so-called green revolu-

tion. This scientific (cultural) im-

provement on natural maize was a

blessing to the worlds hungrv, but

genetic overspecialization left crops

vulnerable to parasites. In 1970,

more than half of the United States

corn crop consisted of high-yield-

ing, inbred strains of maize, and al-

most all seed production was based

on T-tvpe male-sterile cytoplasm.

Long gone was the genetically var-

ied crop of Indian days, multiio-

lored, immune to decimation from
one parasite because of its diversity.

Nineteen seventy was also the year

of the southern corn-leaf blight race

T epidemic, which destroyed mil-

lions of bushels of vulnerable hy-

brid corn. Since then, plant breed-

ers have been exploring the genetic

pool of other maize varieties pre-

served in maize germ plasm banks.

Their goal is to engineer high-yield

corn strains that will also resist in-

fection. Another route to the same
end has recently been proposed by

Walton C. Galinat, a botanist at the

University of Massachusetts. He
suggests that the "long-range solu-

tion may be the difficult extraction

of polygenic resistance from the

wild relatives that have adapted to

survive under constant infestation."

In other words, plant geneticists

should widen their nets to include

the hardv undomesticated cousins

of maize such as teosinte, a grass

that has evolved natural immunity.

If this plan is followed, it will re-

peat or at least parallel the original,

empirical domestication of corn bv

the original inhabitants of Central-

America. No doubt, this time
around \\r ran -ini n-d without rit-

ual sacrifice, but it is a good idea

not to lose the ability to venerate

the natural magic of maize.

Creole Summer Corn Soup
2V2 pounds beef short ribs

2 diced and seeded tomatoes

4 ears of corn

Salt

Pepper

1 seeded jalapefio pepper (or 1

seeded dried red chili)

1 tablespoon butter, softened

1 tablespoon flour

Toasted bread rounds

1. Bring 2V'2 quarts (10 cups) of

water to a boil in a large pot.

2. While you are waiting, scrape

the kernels from the cob, chop

roughly, and reserve. Also re-

serve the cobs.

3. Add the short ribs to the boiling

water and bring to the boil

again. Skim carefully. Add to-

matoes and corncobs. If neces-

sary, add more water to cover.

Let boil once more. Reduce heat

and simmer slowly for four

hours. Then remove and discard

cobs. Add enough water to

maintain original level (before

cobs were added).

4. Add the chopped corn kernels,

salt and pepper to taste, and the

jalapeiio or chili. Simmer for an-

other hour.

5. Work the butter and flour to-

gether with a wooden spoon in a

small bowl to make beurre

manie.

6. Whisk the beurre manie into the

simmering soup 15 minutes be-

fore it is done cooking.

7. Skim off excess fat and serve

soup in large bowls with toasted

bread rounds on the side or as

croutons in the soup.

Yield: 8 servings

Raymond Sokolov is a food columnist

and editor of Great Recipes from The
New York Times.
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Lewis M. Cutter Rhinoceros and zebra, Tsavo National Park, Ken

Josephine A. Cikel Emergence ofgeometrid moth

Roger A. Heath Snake eating trout, Kern River, Calijorma
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M.J. GuorigliQ
Hippopotamuses wallowing, Uganda



Lou Howort
Beach, San Bias, Mexico

Runner-up

Dennis Wickes
Avocado plant
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{Continued from page 41)

volume of photographs submitted, we
were also impressed by the quality^the

expert use of sophisticated cameras and
lenses. This made the preliminary

judging difficult. But the most difficult

task was the selection of fourteen

prizewinners from the hundreds of

transparencies that passed the first

screening.

The judges brought a variety of

experiences and perspectives to the job.

Arthur Rothstein has been a

photographer for forty years; as a

member of the Farm Security

Administration from 1935 to 1940, he

took thousands of pictures of rural and
small-town America. Then he joined

Look magazine, where he worked in

the photographic department until the

magazine ceased publication in 1971.

Peter C. Bunnell, now professor of the

history of photography and modern art

and director of the Art Museum at

Princeton University, was formerly

curator of photography at The Museum
of Modern Art in New York City.

Thomas Page, designer of Natural

History, has been with the magazine for

thirteen years.

Above all, the judges were looking

for pictorial imagination. Impressed by

the technical competence of most of the

photographers, they wanted to find

something more profound—evidence of

personal involvement with the subject.

Most of the pictures, they felt, were

good records; the photographs they

selected as winners revealed an

interpretive input, an attempt to deal

with a pictorial idea. The pictures show
not just the beauty of the natural world,

but the photographer's struggle to

capture the art. Charles Steinhacker

described this problem clearly when,
talking about the circumstances under
which he took the Grand Prize-winning

photograph, he said: "Some situations

are inherently photographic, some are

not. The scene of the elk against the

hillside definitely was, and I

immediately saw the visual analogy to a

Japanese print."

The prizewinning photographs will

be exhibited at The American Museum
beginning in September. n
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"Folk art is a good place

to return for traces of the

original impulses that

infuse painting and

sculpture"

byRobertSommer-

Sculpture on Route 1, north of
Fort Bragg, California

The origins of art can be traced

either in the history of the human
species or in the Ufe of the individ-

ual. The archeologist searches for

art both in caves once occupied by

prehistoric man and among the

ruins of ancient civilizations. The

developmental psychologist studies

art by comparing drawings made by

children of different ages. In con-

temporary society, observation of

the expression of art is not re-

stricted to any one profession; it has

become the general concern of art

critics, philosophers, historians, and

psychologists.

The question of how art develops

became important to me while I

was doing field work for a book on

American folk art. After seeing

three or four homemade sculptures

in front yards, I began to consider

the critical questions of definition

and classification. Did these con-

temporary totems represent decora-

tion, art, or some part of both? As I

began collecting examples, some

answers began to appear.

No single definition of art will

satisfv everyone, but there are iden-

tifiable categories of creative work

that move in a logical progression

toward accepted notions of pure art.

These stages can shed important

light upon the nature and expres-

sion of the creative impulse.

One of my searches for folk art

took me to the coastal communities

of northern California and Oregon.

My particular interest during this

trip was the use of driftwood as an

art medium. Driftwood has many
advantages as an art medium—it

exists in great abundance, it costs

nothing to secure other than labor,

it possesses a multitude of sugges-

tive shapes and textures, and it is

extremely durable. Apart from its

noncommercial use as firewood,

driftwood has virtually no practical

value.

I have spent several years observ-

ing and photographing the ways in

which local residents use the abun-

dant driftwood that accumulates on

nearby beaches. Most people, con-

tent to view it as part of the coastal

landscape, do not see any extrinsic

qualities in driftwood; a few supple-

ment their incomes by collecting it

in quantity and selling it to tourists

and landscape supply stores; and

some use it to decorate their front

yards and porches.

In fewer than 1 percent of the ar-

rangements I saw in front yards was

there a conscious attempt to sub-

merge the identity of the individual

pieces of driftwood and achieve a

completely different figure. Of this

minority a few have gone the next

step toward the creation of art, con-

sciously altering the individual

pieces to enhance the new figure.

Regardless of whether the embel-

lishment of driftwood is necessary

or desirable, the deliberate change

of the pieces or the insertion of a

new element, such as a red ball tor

a nose, marks a further movement
in the direction of art.

There are some professional art-

ists who specifically seek out and

use driftwood as a medium. Artists

in several studios along the north

coast make driftwood sculpture and

sell it to tourists. There are also sev-

eral public shoreline areas where

sculpture made by anonymous art-

ists is displayed to passing motor-

ists. In northern California and Ore-

gon, I have found two large, public

driftwood galleries and many minor

ones.

The principal ingredients for a

public display area, or gallery, are

materials, accessibihty, and an au-

dience. All these conditions are met

in Emeryville, a tacky industrial

city along the east shore of San

Francisco Bay, and near Areata in

the lumber country of northern

73



California. Great quantities of drift-

wood are available in these areas,

and each adjoins a busy highway so

that the work is well displayed.

Emeryville sculpture also makes
use of nondegradable debris that

washes in from the entire Bay re-

gion. Plastic bottles, aluminum

cans, and discarded toys add color

and variety to the driftwood crea-

tions. The work at Emeryville is

ecological art in the true sense; only

the anonymous artists of the mud-
flats seem capable of recychng

pieces of Styrofoam and Clorox bot-

tles. At Areata, where the popu-

lation density is light and plastic

debris is minimal, sculpture is made
almost entirely of wood.

Between the piles of driftwood

lying undisturbed on the beach and

the professional driftwood produc-

tions sold in galleries lie recogniz-

able stages in the evolution of art. I

will recapitulate these and add sev-

eral others to show how art evolves.

The first stage is ordinary per-

ception: Viewing the driftwood on

the beach as part of the natural

landscape without endowing it with

any special significance apart from

its setting.

The second stage is functional

perception: Seeing the driftwood as

potential firewood or as material for

building a beach shelter. This stage

is inimical to the development of an

esthetic view of the driftwood.

Stage three is decoration: No
symbolic significance is attached to

the shapes, colors, or textures. The
wood is merely displayed in front of

a house, in the same way that a

flower or a bush is considered at-

tractive without representing some-

thing else.

The fourth stage is fantasy.

Through the powers of imagination.

people view driftwood pieces as ani-

mals, humanoid figures, or other

items, but make no attempt to fa-

cilitate or enhance this new image

through manipulating, shaping, or

arranging the pieces. When I asked

local residents if there was drift-

wood sculpture in the area, the usual

reply was that they thought of drift-

wood as sculpture in itself, rather

than as material for sculpture.

Stage five is perceptual discovery

and arrangement: A person may
find a piece of wood that resembles

a bird or a water buffalo and use it

to decorate his front yard. The
piece will be displayed in such a

way as to accentuate the form per-

ceived by its discoverer. The more
obvious features of the head, eyes,

or antlers are made evident to the

viewer.

Stage six is embellishment: A
piece of driftwood that suggests a

Emeryville mudflats across San Francisco Bay
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|)articular idea is iiii|)io\ cil In en-

hance this perception. A redwood

Imrl that looks like the head of a

deer may be combined with a

branch that resembles antlers. An
luuiulatint; log that resembles a seal

ina\ be enhani'cd b\ the creation of

eves, nose, or flippers. Several

pieces of driftwood may be coni-

l)ined. a piece may be burned oi-

burnished or painted to highlight

certain features, or man-made ob-

jects, such as marbles for eves, may
be added.

The final stage is deliberate rep-

resentation: An entirely new form

may be created out of disparate and

unrelated pieces. A person will go

to the beach with the preconceived

idea of creating an elephant or an

abstract piece. He will collect drift-

wood and combine the pieces ac-

cording to his internal image. In

this stage, the aitist's image is pri-

mary; the individual driftwood

pieces are important only in the

context of the over-all conception.

These same stages in the evolu-

tion of art occur in other places

with other media. In mountain and

desert regions, rocks are used as

decorative items. If one looks

closely, the progression from ordi-

nary perception to professional

sculpture can be observed. Some
oddly shaped rock formations be-

come local tourist attractions and

are depicted on postcards. One can

look at almost anv jagged moun-

tainside and see forms that suggest

images.

Sadly, few adults are willing to

let their fantasies run free over the

hillside in this way. Most rocks that

are deliberately used for decoration

have odd shapes, unusual colors,

and variegated textures, such as

lava rock or serpentine jade. Like

driftwood, these pieces are chosen

for their interest and ambiguity.

Occasionally one finds rocks that

have been painted, arranged, or

combined with other items to create

new forms.

Where sandstone abounds, stone

carving has a long history going

back to petroglyphs. In American

cities one can also find rudimentary

drawings in concrete sidewalks. In

desert areas one will occasionally

find homeowners who have created

designs using different-colored

stones. This is about the most ad-

vanced stage of front yard stone art.

Stone is just too hard and brittle a

medium for nonprofessionals to
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shape as a decorative item. There
are no stone galleries created by
anonymous nonprofessionals com-
parable to the driftwood display

areas mentioned earlier.

Rock arrangements are also used
to display messages. A prominent
hillside overlooking a small town or

a university campus often displays a

logo formed of whitewashed rocks.

In Mexico, whitewashed stones are

used for political slogans. This me-
dium is inexpensive, flexible, and
relatively durable. High school and
college students frequently alter the

appearance of an earth levee of the

Sacramento River by using an accu-

mulation of whitewashed stones for

fraternity insignia, political slogans,

and identity displays. This is not a

visual art, and the awkwardness of

the medium makes it impractical as

a literary form. Rock sloganeering

reflects a functional rather than an
esthetic view of the landscape.

What impels a person to move
from one stage in the evolution of

art to the next—from using drift-

wood pieces as a decorative item to

combining them into an entirely

new whole? Artisans who embellish

driftwood are not terribly articulate

about their motives. A piece of

driftwood "just looked like a seal,"

and a seal needs flippers. This emi-

nently sensible explanation places

us in the position of trying to find

out why the other 99 percent of

householders either did not per-

ceive the animalism in their own
driftwood or, if they did, made no
effort to accentuate its form.

The emergence of art is not sim-

ply a matter of taste or style, al-

though this will affect the final

product. Rather it is an esthetic ori-

entation to the environment. The
nature of artistic creation involves

the ability to perceive a lump of

clay as the potential representation

of something else, as well as the tal-

ent and motivation to effect the

transformation. With the exception

of the anonymous artisans of the

Emeryville and Areata galleries, the

driftwood art I observed in my ex-

pedition along the north coast did

not require exceptional talent or in-

genuity. Most of the items created

were well within the realm of talent

possessed by the average ten-year-

old. It does not take great skill to

make a bird or humanoid out of as-

sorted driftwood and other objects

if given the instruction to do so.

The critical element I observed was
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tlie rarity of the idea and of the

willingness to bring tlie image to

tangible reaUzation.

I aeeept the premise that any ten-

vear-old has the ability to draw a

reasonable picture of almost any-

thing around him. Schools, how-

e\er, make little effort to develop

skills in drawing or sculpture since

these subjects are regarded as frills

in contrast to abstract thinking,

which is considered real and prac-

tit'al. Few parents ai'e unduly upset

if their child receives a poor grade

in drawing or pottery. The impulse

to create external representations of

internal images, while strong in

early childhood, receives little sup-

port after the age of seven.

Having seen some examples ol

adults who transformed driiUvood

into sculpture, I am compelled to

ask how these few people managed

to avoid the atrophy of their esthet-

ic impulses. It is also noteworthy

that these individuals felt suf-

ficiently free to display their works

in their front yards. Freedom from

community pressure is undoubtedly

one reason why more of the deco-

rated yards were found in rural

areas than in small towns or cities.

Perceiving the world in esthetic

terms does not insure that one will

bring one's images to realization,

but it is a necessary first step. With-

out seeing the symbolic significance

of a lump of clay or a palette of col-

ors, there can be no incentive to

create art; driftwood remains drift-

wood, a lump of clay remains a

lump of clay. Sensing the possible

transformations and possessing suf-

ficient motivation to effect them

make art possible. None of this

guarantees great art or even good

art. But without esthetic perception

and the impulse toward creative

work, there would be no art at all.

The costs of the neglect of art are

evident in the dreariness of our

cities, as well as in the isolation of

artists. Art has traditionally tended

to put people in touch with mystery

and truth. But in the last decades

artists have defined their role as re-

flecting both individual and social

chaos and isolation. Observing the

current professional art scene,

which uses sheets of plastic draped

across canyons, self-destructing

toys, and lines traced across the

desert, I have to conclude that art-

ists have gotten off the track some-

where. Folk art is a good place to

return for traces of the original im-
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Emeryville mudflats

pulses that infuse painting and

sculpture.

The study of almost any material

or medium, including wood, stone,

sand, or even snow, can reveal a

transition between functional and

esthetic perception. The univer-

sality of the creative impulse guar-

antees the expression of art among

all groups of people using whatever

materials are available.

The search I have made for rep-

resentational art along the northern

California coast can be made in the

snowy front yards of New England.

Children are much more aware than

adults of snow's properties as a
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plastic medium for both snowballs

and sculpture.

In the child's snowman lie the

origins of the graceful ice sculp-

tures that are a part of winter festi-

vals in many cities in Canada and

the northern United States. The

persistence of the snowman as a

folk art form, as well as its ultimate

linkages to professional ice sculp-

ture, provides some optimism for

the survival of the artistic impulse.

Knowing what induces adults to

continue and develop the creative

activities of childhood will provide

some clues to widening the role of

the arts in contemporary society.
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Sky Reporter

How Old
Is
the
Universe?
Each revision of galactic measurements has added

enormously to the world's estimated age

How old is the universe? In 1972

Allan Sandage, an astronomer at

the Hale Observatories, announced

new observations on the expansion

of the universe that added several

billion years to the previously ac-

cepted value. Sandage's results sug-

gest that the age of the universe is

probably about 1.3 billion years and

could be as great as 18 billion

years. For comparison, the age of

the oldest stars in our galaxy is

about 11 billion years. According to

measureinents of the ages of the

moon rocks, the solar system is only

4.6 billion years old—a relative

newcomer on the celestial scene.

The Sandage result is the latest

in a series of steady increases in the

estimated age of the cosmos that go

back several centuries. One of the

most precise calculations was put

forward in 1648 by Bishop Ussher

of Armagh, Ireland, who counted

the begats in the Book of Genesis

and concluded that the world began

at 9:00 A.M. on Sunday, October

23, in the year 4004 B.C. An esti-

mate of roughly 6,000 years for the

age of the universe was accepted by

nearly everyone in the Western

world until the nineteenth century,

when geologists uncovered disturb-

ing evidence that the earth must be

far older. The geologists observed

that streams and rivers steadily

wear away their banks and trans-

port the particles of soil to the

oceans. This effect cuts down the

average height of the land, wearing

away a layer of continent one mile

thick every 50 million years. Since

some places on the surface of the

earth showed signs that a one-mile-

thick layer of material had been

worn away and replaced many
times, it followed that the earth

must be at least several hundred
million years old. Some geologists

thought the earth might be in-

finitely old. Their views on the an-

tiquity of the earth were the anti-

thesis of the biblical concept of an

act of creation. James Hutton, the

father of modern geology, wrote:

"We find no vestige of a begin-

ning."

Charles Darwin came to a similar

conclusion when he studied the evi-

dence for evolution in the fossil

record. He felt intuitively that the

complete history of life on the earth

could only be explained by a record

going back billions of years. He
wrote: "We see nothing of these

slow changes in progress, until the

hand of time has marked the lapse

of ages. . .
." But Darwin was re-

assured by the geologists' new ideas

on the age of the earth; he knew
that enough time was available, and

that was the secret strength of his

theory. "We have almost unlimited

time," he wrote in 1858, one year

before the publication of Origin of
Species.

Darwin's intuitive feelings re-

garding the age of the earth clashed

with the matheinatics of Lord Kel-

vin, the British theoretical physi-

cist. At about the same time that

Darwin published his great work on

evolution, Kelvin announced that

the earth could not be more than

twenty to forty million years old.

He arrived at this result bv comput-

ing the tiiTie required for the earth

to cool down from an originally

molten state to its present condi-

tion. He arrived at another estimate

of the age of the universe by calcu-

lating the maximum time that the

sun could have lasted while pouring

out energy at its current prodigious

So
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rate. His calculation assumed that

the sun derives its energy from the

heat of compression generated as it

collapses under the constant enor-

mous pressure of its own weight. By

these methods, Kelvin finally ar-

rived at an estimate of twenty-two

million years for the age of the

earth.

Darwin was very upset by these

developments because twenty-two

million years w'as not enough time

to account for the millions of spe-

cies of animals on the earth in ac-

cordance with his theorv of evolu-

tion. If Kelvin's mathematics w'as

right, Darwin's intuition was
wrong. Darwin thus seems to have

taken a personal dislike to Kelvin,

referring to him in a letter as "the

odious specter.'"

In the conflict with Darwin, Kel-

vin displayed the confidence of a

man who knows his numbers are

right. But intuition triumphed over

mathematics, as has happened more

than once in science. We know^ to-

day that Kelvin's calculation on the

age of the sun was wrong, because

nuclear reactions are the source of

the sun's energy, and the amount of

nuclear fuel in the sun is sufficient

to last altogether about ten or eleven

billion years. We also know- that his

calculation of the age of the earth

was invalid because heat is released

within the earth's interior by the ra-

dioactive elements uranium, tho-

rium, and potassium. This heat was
not taken into account bv Kelvin

since he did not know it existed.

The radioactive heat makes the cor-

rect value for the cooling time of

the earth much longer than Kelvin's

estimates.

These were twentieth-century

discoveries, however. The weak-

nesses in Kelvin's calculations did

not become apparent until Lord

Rutherford, the British physicist

and Nobel laureate, discovered the

radioactive heating of rocks in

1904 and then discovered the exis-

tence of the atomic nucleus in

1911. Kelvin was still alive in

1904, but Darwin was dead. He
had died in 1882, confused and

troubled to the end by Kelvin's

sharp attacks.

The earliest true measurement of

the age of the earth was also con-

ceived by Rutherford. The idea

came to him through work done by

Marie and Pierre Curie, who had

shown that when an atom of ura-

nium undergoes a radioactive

change, it is converted eventually

into an atom of lead. If a rock con-

tains uranium, this means that with

the passage of time, the amount of

uranium in the rock is steadily de-

pleted, while the amount of lead

steadily increases. Rutherford rea-

soned that a measurement of the ra-

tio of lead to uranium in a rock will

reveal how long the decay has been

going on, hence, how old the rock

is. The first measurements of this

kind showed that some rocks on the

earth are at least one billion years

old, and, therefore, the earth as a

whole must be at least that old. This

was the first scientific proof of the

long duration of the earth's history.

Up to that point, astronomers

had contributed little to human un-

derstanding of the history of the

cosmos. The picture changed with

the discovery of the expanding uni-

verse by the American astronomers

V. M. Slipher, Milton Humason,
and Edwin P. Hubble in the 1920s.

They found that the light from dis-

tant galaxies displayed a reddening
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effect of the kind produced when
the source of the Hght is receding

from the earth. The shift in color

toward the red end of the spectrum

was very pronounced for some gal-

axies, indicating an extremely rapid

motion away from the earth. Appai-

ently, all galaxies in the universe

are moving away from us, and from

one another, at high speeds—in

some cases, in excess of one hun-

dred thousand miles per second.

This discovery immediately sug-

gested a method of determining the

age not merely of the earth but of

the entire universe. The reasoning

behind the method is not complex.

Consider again the picture of the

. expanding universe, in which, as

time goes on, the galaxies move far-

ther and farther apart. Now, in your

imagination, reverse their motions

and go backward in time. The gal-

axies must then come closer and

closer together, until, at some point

in the past, we arrive at a moment
when they are all together in one

place. At that moment, with all the

matter and energy of the universe

packed tightly together, the density

and pressure in the universe must
have been enormous, and the tem-

perature must have been many tril-

lions of degrees. The intense bril-

liance of the radiation that filled the

universe must have been bevond
description. The picture suggests

the explosion of a cosmic hydrogen

bomb. The instant in which the cos-

mic bomb exploded must have

marked the birth of the universe.

When did it happen? We can cal-

culate the moment accurately if we
know the speeds at which the galax-

ies are moving apart today. If they

are receding from one another very

rapidly at the present, they must

have been close together a very

short time ago. That is, the birth of

the universe must have occurred

very recently. We must also know
the distances that separate the gal-

axies at the present time; the far-

ther apart they are at the moment,
and the more expanded the uni-

verse is, the more time must have

elapsed to bring the universe to its

expanded state. If both the speeds

and the distances can be measured,

the age of the universe can be com-

puted.

One could possibly invalidate

this reasoning. The ingenious

steady-state theory, put forward by

the great trio of English cosmolo-

gist Herman Bondi, Thomas Gold,

and Fred Hoylc, asserts that fresh

hydrogen might be created contin-

uously out of nothing, throughout

the universe, at a rate that exactly

fills the spaces left by the receding

galaxies. New galaxies condense out

of this fresh material, and the aver-

age distance between galaxies al-

ways remains the same. If this the-

ory were correct, the universe

would never change and its age

would be infinite. Several lines of

evidence, however, weigh strongly

against the steady-state cosmology,

and most astronomers have dis-

carded it.

Returning to the cosmic-bomb
picture of the universe, calculations

by Hubble, based on the preceding

ideas, led him to the conclusion that

the universe was born somewhat
less than two billion years ago.

Hubble's result, which was an-

nounced in 1932, agreed nicely

with the ages of the oldest rocks

found on the earth up to that time.

These ages were also in the neigh-

borhood of two billion vears. Every-

thing seemed to be in order at last;

the age of the earth and the age of

the universe, measured by com-
pletely different methods, were ap-

proximately the same; and both

ages were great enough to give

ample latitude to the geologists and

the biologists for their explanations

of the changes in the surface of the

earth and the changes in the forms

of the creatures that inhabit our

planet.

A few years later, an extremely

embarrassing development oc-

curred. The ages of certain mete-

orites were measured and were

found to be four and a half billion

years. Meteorites are extra-

terrestrial rocks that have not been

worked over by erosion and other

forces that change rocks on the

earth. They should represent the

original state of the solar system

better than terrestrial rocks. There-

fore, it was not surprising that me-

teorites could be slightly older than

earth rocks. But it was a shock to

learn that they could be billions of

years older. If some meteorites are

four and a half billion years old, the

solar system must also be at least

that old. Yet the solar system can-

not be older than the universe.

The embarrassment persisted un-

til the 1950s when Hubble, Nicho-

las Mayall, and Sandage remea-

sured the distances to remote
galaxies and found that they were

even farther away tlian had been

thought. That is, the universe was
more expanded than Hubble's origi-

nal measurements had indicated.

This meant that going backward in

time, the galaxies would take longer

to come together than previously

thought. The universe must there-

fore be older than Hubble's 1932
value.

The new measurements turned

out to correspond to an age of five

billion years, making the universe

somewhat older than the solar sys-

tem. Once again, the house of scien-

tific cosmology was in order.

In 1958, Sandage published a

further revision of galactic dis-

tances, putting the galaxies still far-

ther out than the 1956 values. This

result doubled the age of the uni-

verse a second time, bringing it to

roughly ten billion years.

The latest episode is the 1972
announcement that galaxies are still

farther away than Sandage thought

in 1958, and the universe is still

older. Currently a good guess for its

age is thirteen billion years.

Is this result the last word? In the

forty years since Huljble published

his first value, the estimates of dis-

tances to remote galaxies have in-

creased by a factor of ten, and the

measured age of the universe has

increased by the same factor. Yet

each published value was claimed

in turn by its authors to have an

error no greater than 15 percent.

Perhaps furtlier increases are in

prospect, but the consensus among
astronomers is that another dou-

bling is very unlikely. The final

value for the age of the universe

will probably lie in the range of ten

to twenty billion years. More inter-

esting than the precise age of the

universe, however, is the extraordi-

nary conclusion that our world be-

gan at a definite moment and has

not been here forever. With this re-

sult, based on hard facts in astron-

omy, scientific cosmology comes
full circle; its twentieth-centurv in-

struments and theoretical labors

have produced a description of the

history of the world that, like the

Book of Genesis, begins suddenly,

sharply, with an act of creation.

Robert Jastrow. director of the God-

dard Institute for Space Studies in

Neiv York City, is also adjunct pro-

fessor of geology at Columbia Uni-

versity and of earth sciences at

Dartmouth College.
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Australia is aland apart. Good thing,too.
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lots of them carrying their joeys*. Not ^^^
to mention Swamp Wallabies, Ring-tailed Possums, Emus (those big

silly birds that can't fly a lick), shy bush animals.

In Sydney take a ferry to the Taronga Zoo Park and Aquarium. Inside, fantastic water
and wildlife. Outside a bonzer* harbor view,with Sydney's hundred-million-dollar Opera House
looking like a mammoth space-age sailboat.

See the Koala Sanctuary in Brisbane. 150 cute slow-pokey Koalas, and cuddling is encour-
aged. And while you're there visit jungly Lamington National Park. Over 500 waterfalls,

orchids thick as weeds. Lyrebirds (if you're lucky you can catch one in a courtship dance).

Naturally, you won't just be taking in our flora and fauna
;
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Celestial Events
by Thomas D. INictiolson

Sun and Moon The sun's southerly movement reaches its

maximum rate by late August, although days longer than nights con-

tinue to warm the Northern Hemisphere. By September, the sun is ap-

proaching the equatorial plane, crossing it on September 23, the au-

tumnal equinox, which marks the end of the northern summer and the
beginning of fall.

Expect evening moonlight each month from a few days after mid-
month, when the early evening crescent moon appears, to a few days af-

ter the beginning of the next month, when the nearly full moon is still

in the sky almost all night. The phases are: August—new on the 17th,

first-quarter on the 24th; September—full on the 1st, last-quarter on the

5th, new on the 15th, first-quarter on the 23rd; October—full on the

1st, last-quarter on the 8th, new on the 15th.

Stars and Planets The bright northern stars of summer
(Altair, Deneb, and Vega) and their constellations (Aquila, Cyanus, and
Lyra) persist as dominant features of the evening sky well into the au-

tumn, setting after midnight as late as the beginning of November. Al-

though autumn stars (as far east as Perseus and Taurus) are now well up
in the east in early evening, the summer stars are at their best.

Mars still lingers on technically as an evening star until mid-October,
but too low, too faint, and setting too soon after the sun to be seen. Ju-

piter joins it as an evening star on September 2, becoming the first

bright planet in the dusk since June. Rising close to sunset, Jupiter re-

mains in the sky till dawn and accompanies Saturn (well up in the

south) and Venus (rising north of east before the sun) in greeting the

dawn. Saturn becomes more prominent as a morning star in October,
but Venus becomes less so; it probably rises too late by the end of Sep-
tember. Mercury is not well placed for viewing; even its evening elonga-

tion in early October is a poor one.

August 16: Venus is near the crescent moon this morning.
August 17: The perigee full moon will produce tides higher than

normal. Mercury is in line with the sun, beyond it, and moving from the
morning to the evening sky.

August 30: Moon is at apogee, farthest from earth.

September 1: Mercury and Mars are in conjunction. Jupiter will be
near the moon all night.

September 5: Jupiter, at opposition, rises at sunset, sets at sunrise.

September 11: Saturn will be near the moon in the dawn sky.

September 14: The moon is at perigee, nearest earth.

September 23: Autumnal equinox. Autumn begins.

September 26: The moon is at apogee.

September 28: Jupiter rises near the moon about sunset. Through
the night, the moon moves closer to the planet, passing nearest just be-

fore dawn..

October 1: Mercury is at greatest elongation (distance) to the east

(left) of the sun. But this is an unfavorable elongation; at sunset, the
planet is only 8 degrees high.

October 8: Saturn rises close to the moon just before midnight, sepa-

rating from the moon during the night.

October 12: The moon is at perigee.

October 13: Mercury begins its retrograde motion.
October 14: Mars, in conjunction with the sun, finally leaves the

evening sky and becomes a morning star.

* Hold the Star Map so the compass direction you face is at the bottom, then match
the stars in the lower half of the map with those in the sky near the horizon. The map is

for 12:25 A.M. on August 15; 11:20 P.M. on August 31;'l0:20 P.M. on September 15;

9:20 P.M. on September 30; and 8:20 P.M. on October 15; but it can be used for about

an hour before and after these times.
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Bios Idv Ai'thiii- W. Galston

The Membrane Barrier*
The passage of substances into and through cells

is one of the hottest subjects of biological research

In biology, as in all fields of hu-

man endeavor, there are fads. For

reasons that are not always clear,

certain subjects, modes of thought,

and approaches to problems pre-

dominate at certain times, thereby

influencing the direction in which

the field develops. Now that the ini-

tial excitement over DNA. RNA,
and protein synthesis seems to have

died down somewhat, problems as-

sociated with the cell membrane are

the current "fad" in biology and

have come to dominate much of the

thinking of cell biologists. It is not

that the membrane is a new discov-

ery, but merely that new techniques

of investigation and a new apprecia-

tion of the importance of spatial or-

ganization within cell systems have

made this cellular component a cen-

tral focus for much that is exciting

in modern biologv.

The excitement is certainly not

generated by what one sees when
looking at a membrane through

even the most powerful microscopes

available. For the membranes that

encase all cells—whether animal or

plant—and all internal cellular

units, or organelles, such as the nu-

cleus, chloroplast, and mitochon-

drion, consist basically of only two

layers of material separated bv an

apparently empty space. The layers

always consist of proteins and fats,

although these compounds differ in

detail in different structures. The

distance across the entire assembly

is always uniform—about 10 na-

nometers, or one hundred-millionth

of a meter. This is only about 1 per-

cent of the cross-sectional diameter

of even the smallest cells. Although

small and inconspicuous, the mem-
brane is one of the most important

parts of the cell—without mem-
brane integrity, no cell could long

sur\'ive.

Certain cell membranes can be

easily isolated in large quantities for

chemical analysis. The best source

of membranes to date has been the

"ghosts" of mammalian red blood

cells derived from rupturing these

cells in water. When the cells burst,

their contents spew out, and the en-

velope, which is practically pure

membrane, can be removed from

the other materials bv high-speed

centrifuging. Chemical analysis of

the centrifuged membrane "pellet"

reveals that it consists of about

equal parts of two components—fats
and proteins.

Most proteins are water soluble,

while fats ai-e oil soluble. Since oil

and water do not mix, how can oil-

soluble and water-soluble materials

remain together in stable associa-

tion in the membrane? The answer

lies mainly in the special nature of

the fats, or lipids, of the membrane.

Like other lipids, they are built

around a glycerol molecule and

contain two chains of fat-soluble

carbon atoms that cire attached to

one end of the glycerol. Also at-

tached to the same glycerol mole-

cule is a highh" water-soluble por-

tion of the lipid that terminates in a

phosphate group. The resultant

molecule, called a phospholipid, is a

single, stable structure, one end oi

which is soluble in fat, the other in

water. This dual solubility furnishes

the molecular basis for the stable,

fat-permeable and water-permeable

membrane. Vvhen pure phospholi-

pids are dropped onto the surface of

pure water, thev form layers one

molecule thick, with the water-sol-

uble ends of the molecules sticking

down into the liquid, and the fat-

soluble carbon chains sticking up in

the air. When the phosopholipids

are dropped onto oil, the reverse

takes place. Wlien they are dropped

onto a medium composed of oil and

water the phospholipid molecules

partition themselves according to

the solubility of each end, thus

stabilizing the oil and water into an

emulsion.

Proteins, which consist of long

chains of amino acids, have both

water-soluble, or hydrophilic, and

water-rejecting, or hydrophobic, re-

gions. When brought into contact

with a phospholipid-stabilized emul-

sion, the protein molecule will twist

and bend, orienting itself so that its

hydrophilic parts are in the stabi-

lized aqueous portion and its hydro-

phobic parts in the stabilized lipid

portion of the emulsion. Tn this

wav, membranes can virtually as-

semble themselves into what ap-

pears to be a complex structure at

the molecular level.

The membrane that encases all

cells lies at the boundary between

the cell and its external environ-

ment. Even' molecule entering or

leaving the cell must therefore deal

with the banier of the membrane.

Just before the turn of the twentieth

centuiT, a physical chemist named
E. Overton studied the penetration

of various kinds of molecules into

algal plant cells. He found that both

fat-soluble and water-soluble mate-

rials enter the cell, but appai'ently

through different pathways and by

different mechanisms. Among fat-

soluble compounds, the most sol-

uble entered most rapidlv: but

among water-soluble compounds,

the smallest molecules entered most

rapidlv. Overton concluded that the

membrane must be a mosaic of fatty

and aqueous pathways with the

aqueous pathways being smaller

than the fattv ones and thus tending

to admit small molecules in prefer-

ence to larger ones. Although Over-

ton's mosaic idea has undergone

many transformations and refine-

ments, it remains essentially valid

and is basic to the most modern

models of the cell membrane.

A salient feature of this nuem-

brane is its differential per-

meability—the fact that certain

kinds of molecules can penetrate it

easily, others more slowly and with

difficulty, and still others not at all.

Because of this property, the mem-
brane, situated at the doorway of

the cell, determines, at least in part,

which molecules can enter and

which can leave the cell. But the
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membrane is much more complex

than that; it has an inside and an

outside, and both have an amazing

capacity for change. To appreciate

this, we must consider the different

ways in which substances penetrate

the membrane. In Overton's experi-

ments, the penetration process

seems to involve only simple diffu-

sion. If there is a high concentra-

tion of a given substance outside

the cell and a low concentration in-

side the cell and the membrane con-

tains a pathway for this compound,
the substance will tend to enter the

cell. Conversely, if there is a high

concentration of the substance in-

side the cell and a low concentra-

tion outside, the compound will

tend to leave the cell.

For many water-soluble sub-

stances, entry into the cell first in-

volves actual attachment to a spe-

cific site on the membrane,
probably the location of a specific

protein. A simple experiment will

illustrate. Let us take a cell, im-

merse it in a solution of a simple

salt such as potassium chloride, and

measure the rate at which potas-

sium enters the cell. If we now add

to the external potassium chloride

solution a closely related salt, lith-

ium chloride, the potassium will en-

ter the cell less readily than pre-

viously. By varying the ratio of

potassium to lithium in the external

medium and measuring the rate of

penetration of each, we can prove

that the two salts are competing for

space at the same membrane path-

way. It has been found that sodium

chloride, another closely related

salt, enters the cell by yet another

pathway, at which other substances

in turn compete with it for entry.

From experiments like this, we can

conclude that the acjueous part of

the mosaic of the cell membrane
has specific transport sites for the

entry of particular materials; each

site is presumed to owe its specifi-

city to the presence of a single pro-

tein or group of proteins.

The penetration of some sub-

stances, however, is not a matter of

passive diffiision and entry in accor-

dance with the concentration, but

may involve the performance of

work by the cell. For example, in

order to pass through certain mem-
branes, ordinary sugar, or sucrose,

must first be transformed chem-

ically by the attachment of a phos-

phate group. The sugar traverses

the membrane in the form of su-



crose phosphate, and once it has en-

tered the cell it is reconverted to

sucrose by a reaction that splits olT

the phosphate group. The plios-

phate is therefore a carrier lor the

entry of sucrose into the cell, but

the work of adding and eliminating

the phosphate group involves en-

ergv-using chemical reactions. Be-

cause of the external location of the

phosphate-attaching reaction and

the internal location of the phos-

phate-removing reaction, sucrose

transport through the membrane
can proceed in only one direction—

outside to inside. Hence, such a

membrane is said to have "direc-

tionality."

The permeability of a membrane
to a given material is not a fixed

property but may change in re-

sponse to a number of physical and

chemical stimuli. Hormones, for ex-

ample, frequently cause the cell to

alter its uptake or release of a par-

ticular dissolved substance, or so-

lute. In addition, the solute itself

can induce the cell to change its

permeability characteristics. Usu-

ally, the cell responds to the latter

stimulus by making new proteins in

the membrane, which combine with

the solute in question to facilitate

its entry. Through this means, a cell

can handle one substance at a time.

Given two substances in a mixture,

certain microorganisms will first

take up all of one of them before

absorbing any of the other. One
substance evidently prevents ab-

sorption of the other by inhibiting

formation of the specific protein

needed for its uptake. Membranes
thus have a dynamic quality and are

constantly changing the nature and
location of their absorption sites.

The mitochondria and chloro-

plasts are cellular substructures that

deal with the conversion of energy.

In the mitochondria, found in all

cells, fuels such as sugar and or-

ganic acids are oxidized. The en-

ergy released in the process is cap-

tured in the special phosphate
bonds of energy-rich compounds
like adenosine triphosphate, or

ATP, which is manufactured by the

mitochondria. It is ATP that,

among its other activities, furnishes

the phosphate group that moves
sucrose across the cell's surface

membrane as sucrose phosphate.

ATP is therefore a kind of "energy

currency" that is spent when cellu-

lar work needs to be done. ATP is

also made in the chloroplast, the or-
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In about two weeks you'll receive a Per-

sonal Sponsor Folder with photograph
and information on the child you spon-
sor and a description of the project

where the child receives help.

Later on ... a "welcome letter" from
the overseas field office.

Progress reports on the child when you
request them.
A Christmas greeting from the child.

The opportunity to write directly to the
child. You will be given the mailing
address and detailed instructions on
mail to your child's country.
Letters from the child answering your
correspondence. You receive the child's

original letter and an English transla-

tion from an overseas office.

And the satisfaction that comes from
helping a deserving child.

Here's What \bur Sponsored Child Receives
• In children's homes: supplementary

food, clothing, medical care, and dedi-

cated housemothers.
• In Family Helper Projects: school sup-

plies and clothing, medical assistance,

emergency food and shelter, and family
guidance from a trained child care
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• Special aid depending on the country
and the type of project.

• Psychological support because the child

knows you care.

Sponsors are urgently needed for children

in: Brazil, India, Guatemala and Indo-

Write today : Verent J. Mills

CHRISTIAN CHILDREN'S FUND,
I wish to sponsor a boy girl in

(Country)

n Choose any child who needs my help.

I wiU pay $15 a month. I enclose first pay-
ment of $ Send me child's name,
story, address and picture.

I cannot sponsor a child but want to give

Inc. Box 26511, Richmond, Va. 23261

-Zip_

n Please send me more information.

City

State

Registered (VFA-080) with the U.S. Government's
Advisory Committee on Voluntary Foreign Aid.
Gifts are tax deductible. Canadians; Write 1407
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YOU SEE MORE
WITH QUESTAR

A stunning composition photographed by

Questor without tower or stalking blind;

just the 500 feet between Questor (in cover

shot) and water turkey kept this nervous

bird sitting quietly on his perch for the pic-

ture. Part of the print cropped off for this

space actually showed o cobweb holding

captured insects. Tri-X, 1/250 second.

Questor's new Post Focus makes wildlife

shots easier than ever, and the Carpod lets

you, too, sit quietly while you take pictures

like this from inside your car.

For o complete descripfion of photo-visual

Questor, the world's finest, most versatile

telescope, send for our btooklet of photo-

graphs by Questar owners; $1 for mailing on

this 'continent; by air to S.A., $2.50; Europe

and N. Africa, $3; other areas, $3.50.

QUESTAR'S Florida showroom is at O Cam-
era in the Daytona Beach Mall.

1974 Questor Coruorotior.

ganelle in plant cells in which pho-

tosynthesis takes place. Highly

structured specific membranes are

inyolved in the chemical reactions

that take place in both the mito-

chondria and chloroplasts. The re-

sultant flow of elementary par-

ticles—electrons and protons-
through particular protein pathways

in the organelle membranes can

cause the formation of ATP. But if

the membrane structure is dis-

rupted by mechanical or chemical

means, ATP formation no longer

occurs, even in the presence of all

the necessary components. The in-

tegrity of membrane structure is

therefore ci-ucial.

Membranes have recently ac-

quired a new importance in cancer

research. If ordinary animal cells

are placed in a chemical medium fa-

vorable to their growth, they will

divide and grow until thev cover

the entire surface with a single

layer of cells. Then, due to a mys-

terious process called "contact inhi-

bition," they stop growing. When
cancerous cells are placed in a sim-

ilar medium, they show no contact

inhibition but grow and pile up on

top of one another without stop-

ping. This leads to the theory that

surface membrane proteins are in-

volved in the normal cessation of

growth and that cancer cells may
have abnormal surface proteins. If

this theorv is correct, then immuno-
logical approaches to cancer would

seem appropriate.

The surface membranes of both

normal and cancerous cells are in a

state of constant activity, w"hich is

sometimes visible by time-lapse

photography under a microscope.

They are able to send out projec-

tions that can surround and engulf

ambient particles. In the case of the

single-celled amoeba, the particles

may be food; with mammalian cells,

the particles may be invading bac-

teria being combatted bv a white

blood cell. X^Tien the captured par-

ticle is brought back to the surface

of the ingesting cell, the membrane
pinches together, cutting off the

projection, or vesicle, surrounding

the foreign particle. The vesicle

then moves to the interior of the

cell, where it can be digested bv

cellular enzymes. It is apparent that

although the cell membrane mav
exclude many small molecules

through differential permeability, it

can ingest relati\ely large pjirticles.

Even large pieces of DNA can enter

cells by this process, leading to the

possibility of direct genetic transfer

from one cell to another.

Certain cells, like the rods and
cones in the retina of the eve and

the nerve cells that transmit electri-

cal stimuli, have special membranes
designed for transforming chemical

reactions into electrical signals.

Nerve cells, for example, show elec-

trical changes because the mem-
brane periodically changes its elec-

trical charge and releases large

quantities of salts through diffiision

channels. The channels then close

up, and the salt accumulation in the

nerve cell is restored bv a process

that involves a so-called pump, or

protein, that uses ATP energy to

move one salt across the membrane.

Such pumps are present in aU cells,

and research into how' they work is

one of the most fascinating aspects

of the current inquiry into the cell.

Columnist Arthur W. Galston teaches

biology at Yale University.

Easy to im!

iple safe H.WAHART trap.-: calcli raldliw rahWIs.

ciions. stiulrrcls, piccons. sparrows, i-tc. without miiiry.

.^Trayinc pets, poultry releajied unhurt. Fully assembled.

No jaws or surlncs to break. Galvanized: many In usv
'0 Years Open ends cive animal contldence. Sizes for all

needs. Send 2.5c (credited to tir.st orilerl tor valuable

illustratefl iiulde and price list.

HAVAHART, 158 Water St., Ossining, N. Y. 10562
Please send new guide and price list.



WE WANT YOU TO BE ABLE
TO CONTROL YOUR INSECT

PROBLEMS WITHOUT DAMAGING
THE ENVIRONMENT

FOR THIS REASON, in our line

of RAID flying insect control

products, we adopted only the safest

of all known insecticides, the Pyre-

thrins, plus such non-persistent syn-

thetics as Neopynamin and d-trans-

Allethrin, as active ingredients.

To control crawling insects such

as roaches effectively, a product must

have some residual effect. We make

such products for those who have

need of them. But we make them with

carbamate and organophosphorous

active ingredients, all of which de-

grade rapidly enough to pose mini-

mal environmental hazards to plant,

animal and bird life.

Further, we recommend that our

products be used only for in-home

and near-home situations, such as

private yards and gardens.

Finally, we do not use DDT, Lin-

dane, Dieldrin, or other "hard" chlo-

rinated hydrocarbons, in any of oiu"

products.

We wantyou to be able to controlyour insectproblems.

But not at the expense of our environment.

S. C. Johnson & Son, Inc., Makers of Raid Insecticides

S. C. Johnson & Son, Inc., Racine, Wisconsin 53403 Printed in U.S.A. .All rights reserved. RAID is a trademark.



Books in Revie^v

Birding Ijy tlie Book
Sooner or later you too must suc-

cumb to the fascination of

birds. Some summer afternoon you

will be startled by an unfamiliar

sunshine sprite swinging musical

garlands from tree to tree; some
spring dawn you will come upon a

salt-white bird (a heron?) poised at

a silent shore. Perhaps some eve-

ning it will be a flight of winged ar-

rows stitching invisible Jackson

Pollack traceries in the air. Sud-

denly you will be thrilled and

moved: there is so much to know
about this world we live in—and so

little time!

For me it was a field of oxeye

daisies in misty morning light, with

one red-patched blackbird cruising

over it. That vision wakened me to

birdlife and a world of endless mys-

tery, surprise, wonder, and joy. I

was eleven.

I did what you will do: I got my-

self a pair of binoculars, to bring

distant unknowns closer, and a

book with pictures to tell me what

they were. I still have that little

pocket guide by Chester A. Reed,

published (then) by Doubleday Do-

ran, and entitled simply Land
Birds. There was a companion vol-

ume, too, called Water and Game
Birds, and together they pictured

and described all the species I was

to see in my first year of bird watch-

ing. The pages are torn and foxed

now, but each has a date on it, the

date of my first sighting: each a

triumph and a celebration.

The Reed guides are still avail-

able, in umpteenth reprint (Double-

day, $3.95), but we have come far

since then, and there are better

"field guides" for almost any region

you may inhabit or plan to visit.

Handsomely illustrated, with

matching texts, thev make bird
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identification almost as simple and

foolproof as possible. (Too simple,

perhaps, because some identifi-

cations will always be difficult and a

few almost impossible.)

For North America, the book

that revolutionized bird identi-

fication and promoted bird watch-

ing more than any other is Roger

Tory Peterson's famous A Field

Guide to the Birds (Houghton Mif-

flin, $5.95; paperback, $3.95). Pe-

terson's guide was the first to stress

diagnostic field marks—those exclu-

sive features to look for in deciding

between very similar birds. Every

species in eastern North America
was illustrated, and confusing plu-

mages (such as those of the war-

blers in fall) were shown side by

side, with the subtle differences

pointed out. It had never been done

before.

Bird watching took a quantum
jump with this field aid; it was fol-

lowed in due course by Peterson's

Field Guide to Western Birds

(Houghton Mifflin, $5.95; paper-

back, $3.95) and much later by a

special guide for Texas ($6.95).

Doubleday followed with the Audu-

bon Field Guides, by Richard H.

Pough, illustrated by a fine young

artist, Donald Eckelberry. The
Pough-Eckelberry guides, Audubon
Water Bird Guide ($6.95), Audu-
bon Land Bird Guide ($5.95), were

on a slightly different plan, with

more text, larger illustrations, and

with more plumages shown.

These were the standard field

guides for North America until

1966, when Golden Press in-

augurated a new generation of

guides, on an entirely different

model, with Birds of North Amer-
ica, by Chandler S. Robbins, Bertel

Bruun, and Herbert S. Zim ($5.95;

paperback, $3.95) and marking the

debut of a new artist of first quality,

Arthur Singer.

Here, for the first time, in one

marvelously compact volume, ev-

ery species of bird found north of

Mexico was shown in color, each

on the page facing the text, with

tiny range maps and song dia-

grams. It was an immediate sensa-

tion, and together with the Peter-

son guide for your region, should

be the keystone of your bird

bookshelf. (A brand new Peterson

eastern guide, much needed, is in

preparation.)

Once you have this start, you will

want to know where and when to

go looking for the birds of your re-

gion, beyond your backyard or the

nearest park. More and more re-

gions of America are the subjects

now of bird Baedekers: there are

too many to list. The two-volume

work compiled by 0. Sewall Pet-

tingill (Oxford University Press,

$10.00 each) called Guide to Bird

Finding East [and West^ of the

Mississippi, now somewhat anti-

quated, is still a useful guide. More
typical and more detailed perhaps

are books like Enjoying Birds

Around New York City (Houghton

Mifflin, $2.45), with location maps,

annual calendar, and thumbnail

sketches of 200 places to see birds

from Montauk to Slide Mountain.

There are now such publications for

areas from Maine to Panama and

from the state of Washington to

Texas. A finding guide on a habitat,

rather than geographical, plan is the

ingenious new book by Thomas P.

McEIroy, Jr., entitled The Habitat

Guide to Birding (Knopf, $8.95).

It tells you what birds to look for in

the various habitats of the United

States and Canada, and at what sea-

sons of the year.

But our encyclopedic knowledge

of bird life today can no longer be

crammed into vest-pocket books,

and you will soon want to add

books with broader scope and more
detailed information. Your shelf has

begun with the field and bird-find-

ing guides; it is time now to add, if

available, the state book for your

state. Many states have, or have

had, elaborate books with lavish

color plates and detailed species

treatments; many are out of print

and collector's items, like E.H. For-

bush's Birds of Massachusetts and
Other New England States (Massa-

chusetts Department of Agriculture,

1925-29) with paintings by the fa-

mous L.A. Fuertes, sets of which

fetch $120 and up today. The origi-

nal Birds ofNew York, by E.H. Ea-

ton (N.Y. State Museum,
1914-18), with the earlier work of

Fuertes sold for a few dollars a set.

A much-needed, new, one-volume

Birds of New York State, by John

Bull (Doubleday, late 1974), will

probably cost $30. But it will sum-

marize perhaps ten times the knowl-

edge that Eaton had available to

him. Most other states and prov-

inces have books—among the newer

ones are Alabama, Florida, Califor-

nia, Kentucky, Oklahoma, Alberta,

Colorado, and Washington. Books

are now in preparation for several

other states.

If you cannot obtain the latest

book for your state, a highly recom-

mended alternative would be The

Audubon Illustrated Handbook of
American Birds, by E.M. Reilly

(McGraw-Hill, $12.95), which cov-

ers the continent in one massive

volume. I might then add Birds of
the World, by Oliver L. Austin, Jr.

and Arthur Singer (Golden Press),

as an introduction to all the world's

bird families. It is a most beautiful

volume but now difficult to obtain.
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In the tradition of

Rascal and The Yearling

DRIFTER
DANIEL p.MANNIX

Set against the background
of southern California's

deserts, mountains and coast,

this is a heartwarming story of

a boy who lovingly rears an
orphaned sea lion pup.

"Solid, touching and at times

exciting. It's also deeply in-

formed on the world of wild

' —Publishers Weekly

$6.95 at booksellers

READER'S DIGEST PRESS
distributedby E.P. Dutton

The hero of this story

is an eagle-

magnificent,

indomitable

. . . and
doomed

In this haunt T^^ing and pow-

erful book, one^^^ of the na-

tion's foremost wildUfe authors

tells the story of one eagle's life

from birth to death: his graceful

flight, his violent quest for food,

the ritual of mating and nesting,

the constant presence of sudden

death — both natural and at the

hands of the ultimate predator,

man.

THE LAST EAGLE
by BEN EAST • Ulustrated. $5,95, now at

your bookstore, or send check
order to CROWN PUB-
LISHERS, 419 Park Ave.
South, N.Y.C. 10016. ^O

It is summarized in Austin's Fam-
ilies of Birds (Golden Press, $5.50;

paperback, $1.95).

The next additions, surely,

should be general works on orni-

thology. A fine popular beginning

and bargain is Tfie Birds, a "Life

Nature Library" book by Roger Pe-

terson (Time-Life, $3.95), but for a

comprehensive college-level trea-

tise, I would choose Tlie Life of
Birds, by Joel Carl Welty (Knopf,

$15.00). Add too, if you can find a

copy, the best one-volume encyclo-

pedia on birds. The New Dictionary

of Birds, edited by A. Lands-

borough Thomson (McGraw-Hill).

It is temporarily out of print, but a

new printing has been rumored for

some time. It is a 900-page encyclo-

pedia.

Now that your bookshelf is well

launched, you may want to acquire

some of the books on specialized

subjects or on single families (or

even species) of birds of particular

interest to you. Highly recom-

mended are such books as The Mi-

gration of Birds, by Jean Dorst

(Houghton Mifflin, $6.7.5),^ Study

of Bird Song, by Edward A. Arm-
strong (Dover Press, $4.00), The

Flight of Birds, by J.H. Storer

(Cranbrook Institute of Science).

and Bird Display and Behavior, by

E.A. Armstrong (Dover Press,

$3.50).

When it comes to families of

birds or individual species, you

might start with the old but ex-

cellent Ducks, Geese and Swans of
North America, by Francis H.

Kortright (Stackpole, $7.50), or

such new books (among many) as

Owls of the World, by John Burton

(Dutton, $17.50), The Life of the

Hummingbird, by Alexander
Skutch and Arthur Singer (Crown,

$9.95), Grouse and Quails of
North America, by Paul Johnsgard

(University of Nebraska Press,

$25.00), The Swans, by Peter Scott

(Houghton Mifflin, $15.00), Stud-

ies in the Life History of the Song
Sparrow, by Margaret M. Nice (2

vols., Dover Press, $2.50 each), a

seminal work, and The Herring

Gull's World, by Niko Tinbergen

(Harper & Row, paperback, $2.95).

For popular reading, the well-illus-

trated "Living World" series brings

closeups of certain bird species.

Each entitled The World of . . .it

includes, among bird subjects, the

swan, the Canada goose, the wood
duck, the red-tailed hawk, the great

Enjoyment For All

Attract hummers with a Brown's Original

"Hummv-Bird Bar" ®- A favorite for 19 years.

Durahle and long-lasting. Watch them sip from

this 4-wav see-thru feeder cup. Glass bottle; de-

tachable perch; beeproof; no drip or rust. Guar-

anteed. Instructions. $3.50 plus SOU hndling &
pstge ea. Add 21« tax in Calif. No CODs.
HtlMMINGBIRD HEAVEN, 10726-N Samoa
Ave., Tujunga, CA 91042. Made in U.S.A.

BROOKS IxTlLE
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IVIAMIYARB67
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.
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IDENTIFIED PETRIFIED WOODS. World's largest

supplier of named petrified woods including rare,

tropical, ancient and extinct species. Finest qual-

ity mirror-polished display specimens. Advanced

collector, decorator and museum pieces. Rare

petrified cones, seeds, nuts, ferns and fossil

leaves. Free price list. BEAVER-HOOD CO., P.O.

Box 1481, Dept. G, Portland. Oregon 97207.

out of arce. rare NATURAL rasTORY BOOKS

I
-^ Botany. Zoology,

ine^ Orchidology,

^^/!? _ -^ ^ - ichthyology,

Herpetology. etc.

CATALOGUE 7 AVAILABLE

ology.

Rockville Centre. New York 11570

ENCHANTING ISLES of the EAST

A trip unique in the world of travel—to

Tana Toradja, "land of the heavenly

kings"—to incredible islands of Indone-

sia, the Philippines and Malaysia. Small

select groups. Brochure your agent or

NATURE ON STAMPS

^ SAMPLES & APPROVALS-
Satisfaclion Guaranteed

Mil Med Stamps
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Carry your
darkroom!
B& JChanging Bag!
Load . . . Change . . . even a

process your film in broad Ml

daylight with |igh*-'i">'' •
B & J bags.

Write for details to:

44 Burlews Ct.. Hackensack. N. J-. 07601



Iionit'd owl, llu- fiull (Lip[)iiuolt,

about $5.95 each). More recently

there have been a spate of books,

beautifully illustrated and lavishly

printed, such as the now rare

Shorebirds of North America, by

Gardner Stout, Peter Matthiessen.

and Ralph Palmer, with the superb

paintings of Robert Clem (Viking

Press, $22.50); Curassows and Re-

lated Birds. In Jean Delacour and

Dean Amadou (American Museum,

$21.00); Francis Lee Jaqites. Artist

of the Wilderness W orld. by Flor-

ence Page Jaques (Doubleday,

$25.00), a gem; and one of the

most beautiful bird books we have

ever seen. Parrots of the World, by

Joseph M. Forshaw, illustrated by

William T. Cooper (Doubleday,

$65.00). There are many others in

this category. None of the afore-

mentioned books are inexpensive,

but some are priced lower than they

would be if they had not been spon-

sored, in part, by generous patrons.

Two more time-honored works

should be mentioned. One is the au-

thoritative, if out of date in manv
details, Check-List of North Ameri-

can Birds, Fifth Edition (American

Ornithological Union, $8.00), the

standard authority on taxonomy

(bird classification); and A.C.

Bent's monumental twenty-three

volume Life Histories of North

American Birds, the most compre-

hensive treatment of the lives of

North American birds ever pub-

lished and now in truly bargain Do-

ver reprints ($2.50-$5.00 per vol-

ume).

Now, if you have a garden, there

are a number of useful guides for

feeding, watering, and providing

homes for birds. We recommend
three books: Songbirds in Your

Garden, by John K. Terres (Cro-

well, $6.95), The New Handbook

of Attracting Birds, bv Thomas P.

McEh-oy, Jr. (Knopf, $5.95), and

most immodestly. The Hungry- Bird

Book, by Robert Arbib and Tony
Soper (Taplinger, $4.95; Ballantine

paperback, $.95).

In addition to your texts, field

guides, reference books, and art

books, you should add one or two

works that sample the fine writing

on birds published over the years.

Two that come to mind are The

Bird Watcher's Anthology, edited

by that man Peterson again (Har-

court Brace Jovanovitch); and A
Treasury of Birdlore, edited by Jo-

seph Wood Krutch and Paul S.

There are 21 different

eotintries in Latin Ameriea,
but in one country you
can seewhat most
of them are famous for.

Guatemala

See your travel agent or write:

Guatemala Tourist Commission
929 Sunrise Lane. Ft. Lauderdale, Florida 33304
Telephone (305) 565-1828
6A. Avenida 5-34. Zona 1, Guatemala City, Guatemala,
Central America

Ifjrou*re
thinking
aboutgoing
toseesome
partof
Latin
America,
come to
Guatemala
andsee itall.

GIT tours for 4 days and 3 nights start at $196.00 from Miami and

New Orleans. From Los Angeles $321,00. From Houston $253,00.
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FREE TO NEW DEFENDERS twelve 7 x 7

jiill-color collector prints handsomely bound in

our exclusive 1975 Endangered Species Calendar.

Its yours for joining one of the nations oldest,

most respected ecological organizations. Mini-

mum annual dues of $7.50 include subscription

to the bimonthly Defenders magazine.

njckndcrs
OF WILDLIFE

INTERNATIONAL

Defending Wildlife Since 1925

A nonprofit, educational organization dedicated

to the preservation of all fornns of wildlife.

Louis Barassi, President

2000 N Street, N.W., Washington, D.C. 20036
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Eriksson (Eriksson, $7.95). Which
will lead voii back to search out the

orii!;inals bv John Burroughs, Elliott

Coues, Thoreau. and other master

writers.

With a shelf lined with the books

recommended here, vou are well on

the wav to a fine bird book library,

and from here on additions are up

to vou. Perhaps your travels will

take vou to other parts of the world.

For Europe there are now three fine

field guides: the earliest, A Field

Guide to the Birds of Britain and
Europe, in the Peterson series

(Houghton MifHin, $7.00); Birds of
Europe, bv Bertel Bruun and Ar-

thur Singer (McGraw-Hill, $6.95);

and The Birds of Britain and Eu-

rope, by Hermann Heinzel, Richard

Fitter, and John Parslow, on

roughlv the same format, but in-

cluding eastern Europe, the Middle

East, and North Africa (Lippincott,

$7.50). All can be useful, partic-

ularly to easterners, in identifying

strays from overseas.

W'here are you going? West In-

dies? James Bond (Houghton Mif-

flin, $8.95). Mexico? A splendid

new Peterson (Houghton Mifflin,

$8.95). Trinidad? A brand new
guide by Richard firench (Liv-

ingston,' $12.50). Venezuela?-
soon. East Africa? John Williams

(Houghton Mifflin, $8.95). New
Zealand? Guatemala? Seychelles?

Galapagos Islands? Guides are here

now or soon to come. And don't

forget the vast ocean spaces where

the albatross and the kittiwake

play. That old indispensable Birds

of the Ocean, by W. B. Alexander

(Putnam, $5.95), is still in print,

with at least three new oceanic bird

guides in the offing.

We don't want to end this brief

guide without mention of the book

you must have (if loose, unbound,

boxed pages can be called a book).

The Birds of America, by John
James Audubon. It has recently

been reprinted in elephant folio

size, on fine paper, in brilliant color

reproduction—every single plate

found in the original—at the truly

bargain price of $5,940 (Johnson

Reprints). But hurry—it's a very

limited edition.

Robert Arbib writes for the National

Audubon Society and also edits their

bimonthly magazine American Birds.

His book. The Lord's Woods, won the

John Burroughs medal as the out-

standing nature book of 1 972.

By the author of

Watchers

at the Pond
-a highly original

look at the many
creatures that

inhabit the East

African plain

Combining the narrative powers

of the storyteller with the

scientific knowledge of the

naturalist, Franklin Russell

brilliantly recreates and explains

life on the African plain-

its animals, birds and insects,

their dependence on each other,

and the many forces that

affect them.

$8.95 at booksellers

READER'S DIGEST PRESS
distributed by E.P. Dutton, 201 Park Ave. South, New York, N'.Y.
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Fly Sabena
to Belgium's Bonus Days.

You get a wonderful welcome called Belgium's

Bonus Days when you fly to or from Europe via Sabena's

non-stop scheduled jetliners.

In seven fascinating Belgium cities, you can get up
to $200 worth of free treats courtesy of the Belgian

National Tourist Office.

For instance, free Avis mileage, a free night with

breakfast in a top hotel, free opera, ballet, horseracing,

casinos, and museums.
You also receive discounts for dining, sightseeing,

and travel on Belgian trains.

Ask your travel agent, call Sabena (see Yellow-

Pages), or fill in the information below and send it to

Sabena BelgianWorld Airlines, Holiday Abroad Manager,
125 Community Drive, Great Neck, N.Y. 11021.

I 1

For over 20 years UNITRON Refractors have been
the overwhelming choice of the amateur astrono-

mer and school observatory. Exploring the skies

with a telescope is a relaxing and educational di-

version for the whole family— a hobby which is

especially meaningful in the space age. UNITRON
offers a complete line of 22 time-proven telescopes

as well as many unique accessories to increase ob-
serving pleasure. All are available for purchase
using our Easy Payment Plan.

A free UNITRON Catalog is yours for the asking.

Name

Address-

City

UN/TRON
SQENTIFIC. MC.

66 klEONAM ST., NEWTON HIGHUNDS. MA 02161

ENDANGERED SPECIES
PAPERWEIGHTS

Val St. Lambert interprets the

endangered Rocky Mountain goat

and the American bison in

beautiful lead crystal paperweights.

They're copper-wheel engraved

and made in Belgium. Part of a

limited edition of 1,000, each one
is signed and numbered.
Rocky Mountain goat, #2697A.
Bison, #1350A. 55.00 each.

(1.85 postage and handling).

The
Horchow
Collection
FORMERLY THE KENTON COLLECTION

I've enclosed $1 .00 for a year's

subscription (6 issues) of the Horcfiow

Collection Catalogues.

Aclclitiontxl
Rocxclirm"

TIJGER (Page 12)

The iNcotviOGRAPHY OF Manhattan Is-

land. Vol. 1-VI. 1. N. P. Stokes

Arno Press, Inc., New York, 1926
Documents Relative to the Colonial

History of the State of New York
Vol. 1. J. R. Brodhead. AMS Press

Inc., New York, 1887.

The Prehistory of the New Nether

LAND Company. S. Hart. City of Am
sterdam Press, Amsterdam, 1959.

ANCIENT FARMERS (Page 42)

The Negev. M. Evenari, et al. Har\'ard

University Press, Cambridge, 1971.

Excavations at Nessana. Vol. 3, Non-

Literary Papyri. C. J. Kraemer, Jr.,

et al Princeton University Press,

Princeton, 1958.

The Desert of the Exodus. E. H.

Palmer. Harper and Brothers, New
York, 1872.

THE SPIRAL WAY (Page 50)

On Growth and Form. D'A. Thomp
son. Cambridge University Press.

New York, 1961.

Mathematical Snapshots. H
Steinhaus. Oxford University Press,

Inc., New York, 1969.

The Science of Moire Patterns. G. Os

ter. Edmund Scientific Company

Barrington, 1969.

SUN, SAND, SEA LIONS (Page 56)

Mammals of the Sea. S. H. Ridgway,

ed. Charles C Thomas, Publisher,

Springfield, 111, 1972.

The Biology of Marine Mammals. H.

T. Andersen, ed. Academic Press,

Inc., New York, 1968.

Seals of the World. G. Maxwell.

Houghton Mifflin Company, Boston,

1968.

Comparative Physiology of Thermo-

regulation. Vol. III. G. C. Whittow,

ed. Academic Press, Inc., New York,

1973.

DRIFTWOOD FANTASY (Page 72)

Ephemeral Folk Figures. A. Neal.

Clarkson N. Potter, Inc., New York,

1969.

The Dynamics of Change. D. Fabun,

ed. Prentice-Hall, Inc., Englewood

Cliffs, 1967.

Artists in Spite of Art. R. G. Carra-

her. Van Nostrand Reinhold Com-

pany, New York. 1970.



LIVE IN THE WORLD OF TOMORROW...TODAY!
A BETTER LIFE
STARTS HERE

ERECT A "PRO" WEATHER STATION
Match your forecasting skill with anyone! Set

up permanent meteorology sta. for reliable

readings: windspeed. precipitation, barometric

pressure, temp, humidity; get wlndchill,

cloud types Top qual. equipt,: rooftop remote

reading pneumatic windspeed ind.; 11" rain

gauge, noiusteiic barometer (Inches, etc.);

hilo self register thermometer, wetdry bulb

hygrometer. More!

No. 80,216E (w/372 PG. LOG) $59.95 Ppd.

BEGINNER'S KIT: COMPL., LOW COST

^^^ Stock No. 71,022E $17.00 Ppd.

AUTHENTIC SCALED

WINDMILLS
Real-thing replicas show wind direction, wheel silently

revolves on ball bearings. Give your grounds unique

rural charm! Great centerpiece for planter, flowers.

Use to hold yard light, house number, sign or as mail-

box. For school, a fine "energy crisis" science

project-does everything but pump water. Heavy

gauge steel, durable outdoor finish; aluminum color

w/red trim. No. 71,923E (17" DESK MOD.) $10.95 Ppd.

^^ 4% foot-14 Ib.-No. 71,924E $32.50 Ppd.

^^^ 8 foot-46 Ib.-No. 85,229E $44.95 FOB

"FISH" WITH A MAGNET
Go treasure hunting on the bottom! Fascinating

fun & sometimes profitable! Tie a line to our 3'/;

lb. Magnet-drop it overboard in bay, river, lake

or ocean. Troll it along bottom-your "treasured"

haul can be outboard motors, anchors, other

metal valuables. 3'/2 lb. Magnet is war surplus-

Alnico V Type-Govt, cost twice our price. Lifts

over 40 lbs. on land-much greater weights un-

der water.

Stock No. 70,570E (iVi lbs.) $11.50 Ppd.

Stock No. 60,215E (IVi lbs.) $6.50 Ppd.

m

(And our FREE CATALOG is packed with exciting and
unusual ecological & physical science items—plus
4,500 finds for fun, study or profit . . . for every mem-
ber of the family.)

NEW! KIRLIAN PHOTOGRAPHY KIT!
Experiment in Itie fascinating new field of

"Kirlian electrophotography-images obtained

on film without camera or lens by direct

recording of electric charge transmitted by

animate & inanimate obiects Each "aura"

differs-animate aura said to change corre-

sponding to physical changes. Kit incis por-

table darkroom, double transformer isolated

from power source; instrs.

Stock No. 71,938 $49.95 Ppd.

HIGH VOLTAGE PHOTOGRAPHY" by H. S Dakin

No. 9129E (60PG PPBK BK.) $500 Ppd

PRO ELECTRONIC SOUND CATCHER
Parabolic mike w/18%" reflecting shield

& 2 I.C's in amplifier magnifies signals

lOOX that of omnidirectional mikes.

Catch a songbird Vt mile off; QB's

huddle strategy; sounds never before

heard. Super directivity gives highest

signal to noise ratio poss. Safe: auto,

cuts off ear damaging noises. Earphones,

tape recorder output, tripod socket. Req.

two 9v trans, batt. (not incl).

No. 1649E (5% LB.) $299.00 Ppd.

BIG EAR "TOY" MODEL #80,176E $26.50 Ppd.

UR ALPHA

FROM THETA!
For greater relaxation, concentration,

listen to your Alpha-Theta brainwaves.
Ultrasensitive electrode headband slips

on/off in seconds—eliminates need for

messy creams, etc. Atch'd to amplifier,

filters brainwaves, signals beep for ea.
Alpha or Theta wave passed. Monitoring button -simulates Alpha sound; audio &
visual (L.E.D.) feedback. Reliable, easy-to use unit—comparable to costlier models.
Completely safe. Comprehensive instruction booklet.

No. 1635E. {8x3x4"; 24 oi.) $128.00 Ppd.

LOW COST "STARTER" UNIT "

No. 71809E $49 .95 Ppd.

VORDER TODAY! COMPLETE AND MAIL
EDMUND SCIENTIFIC CO.

L^^^W 300 Edscorp Building, Barrington, N.J. 08007

How Many Stock No. Description

PLEASE SEND Q GIANT FREE CATALOG "W
ADD HANDLING CHARGE: $1.00 ON ORDERS UNDER $5.00; 5a< ON ORDERS OVER $5.00

MERCHANDISE TOTAL %

TOTAL $

MAIL COUPON FOR

GIANT FREE
CATALOG!

180 PAGES • MORE THAN
4,500 ONUSOAL BARGAINS

Completely new '74 Catalog. Packed with huge selection

of telescopes, microscopes, binoculars, magnets, mag-
nifiers, prisms, photo components, ecology and Unique
Lighting items, parts, kits, accesories -— many hard-
to-get surplus bargains. lOO's of charts, illustrations.

For hobbyists, experimenters, schools, industry.

EDMUND SCIENTIFIC CO.
300 Edscorp Building, Barrington, N. J. 08007

Please rush Free Giant Catalog "E"

Name

I enclose n clieck

n money order for $_
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THE SILVER MARTINI.

FOR PEOPLE WHO WANTA SILVER LINING WITHOUT THE CLOUD.

SMIRNOFF SILVER. NINETY POINT FOUR PROOF. SMIRNOFF LEAVES YOU BREATHLESS®

^ SV,JHNCFrSILVEF!-« VQCli< PP.QOP DSTiLlED FRGM GRAIN. 5TE. PiERRc SWi^-rJOFr rtS. (DlV. OF HEUBLEIN. INC ) HARTFORD. CONN.



Minolta helps you share the secrets ofwaiting.

*%

A dreamlike memory and a wistful expression take
on mucin more meaning when you see them together.

You can mix time and place, people and landscapes with

a little insight and a camera that doesn't hold you back.
You're comfortable with a Minolta SR-T from the

moment you pick it up. That is the 35mm reflex camera
that lets you concentrate on mood and insight. All the
information you want for focusing and exposure is in the
viewfinder. With an easy-to-handle Minolta SR-T, the
need to make adjustments never comes between you and
your picture.

The SR-T 101 lets you use microprism focusing with
a ground glass collar. A
scale in the viewfinder ,-

__.

shows your shutter speed. ' *~—

-

from 1 to 1/ 1000th sec- ;
-

ond, plus bulb. |
The SR-T 102 gives ^^

you split screen focusing ,-y

with a microprism collar, ' ' |

and adds an aperture read-

out to the shutter speed
scale in the viewfinder. For
multiple exposures, the

,

SR-T 102 is equipped with MinoltO SR-T 10Minolta SR-T 102 / Minolta SR-T 101

an override that makes it remarkably easy to obtain any
number of image overlays.

All Minolta SR-T cameras give you the patented
"CLC" through-the-lens metering system. It protects

you from under-exposure by automatically compensating
in high-contrast light. Meter-coupled Rokkor lenses stay

at maximum aperture, so the finder is always at full

brightness until the moment of exposure.

When you see something that needs a different per-

spective, just snap in one of the complete system of

Rokkor lenses, from super-wide 16mm to super-long

1600mm, plus zoom and macro lenses. It takes just sec-

onds, with no ASA or f /stop
realignment to waste your
time.

Try a Minolta SR-T
camera. Share your secrets

t ^ ' ' with the world.

For more information,

see your photo dealer or

write Minolta Corporation,

Consumer Products Divi-

sion, 200 Park Ave. South,

..
'

.
" ... .. N.Y., N.Y. 10003. InCan-

llinolta SR-T 101 ada: Anglophoto Ltd., P.Q.



NATURAL HISTORY
OCTOBER 1974 • $1

A*

I
m



The Chryslers for1975.

1975 Chrysler Cordoba



Excellence in three sizes.

1975 Chrysler New Yorker

Imperial

Imperial LeBaron. The proudest

Chrysler. An automobile dedicated

to elegance, convenience, comfort

and luxury.

There's a strong possibility

that LeBaron may be the most
comfortable automobile you've

ever experienced.

Individually adjustable seats

come in warm crushed velour.

Available is a version in specially

pre-softened leather.

Look into America's other two
luxury cars. The 1975 LeBaron
is most confident of comparison.

New Yorker

New Yorker Brougham. A
Chrysler that continues to set its

own distinctive standards in de-

sign, luxury, and innovative

engineering.

Yesterday it was Electronic

Ignition. Today, a new spark
plug that can last up to 50,000
miles on unleaded gas.

New Yorker's conveniences
leave little to be desired. Its

luxury interiors leave even less.

New Yorker Brougham. Still a

most beautiful balance between
desirability and affordabiiity.

Cordoba.
The new small Chrysler.

Designed faithfully in the

rich traditions of Chrysler con-

venience and luxury, Cordoba is

at once an automobile of great

beauty and harmony.
Seats are available in velour

or fine Corinthian leather.

We invite you to experience
this new automobile soon at your
Chrysler-Plymouth Dealer's. So
very luxurious—and yet surpris-

ingly affordable—Cordoba is

proudly a Chrysler.

Cordoba. The new small

Chrysler.

The Chryslers. Imperial. Chrysler. Cordoba.

^^ CHRYSLER
HMf M0TDR8 CORPORATION



Now's the

time to

invest in

signed
originals by
Waterford?

There's no more

propitious time for

you to invest in

Waterford.

Each piece is a

signed work of art,

made by hand with

heart, as it was two

hundred years ago.

Even then, it in-

spired little odes on

the part of people

who wrote advertise-

ments for Waterford.

Like this one, which

appeared in 1790.

The shop is now
completely stored

ujith choicest gloss from
Waterford —

Decanters. Rummers. Drams
and Masons.

Flutes. Hob Nobs. Crofts

and Finger Basons.

Proof Bottles. Goblets. Cans
and Wines.

Punch Juggs. Liqueurs and
Gardemns.

Salts. Mustards. Salads.

Butter Keelers.

And all that's sold bi^ other

dealers.

The spelling has

changed somewhat,

but not the Waterford.

Each piece is still an

investment in timeless

beauty. You live with

it now, yet it grows

more valuable with

the passing years.

Look for the signa-

ture before you buy

crystal. Hold Water-

ford to the light and

you can see faintly

etched the mark that

identifies it as an

authentic work of art.

Visit the Waterford

Gallery at the impor-

tant store in your area.

Or write for free full-

color booklet.

Waterford, 225 Fifth

Avenue, New York

10010.

Isn't it time vou started

collecting signed originals

by Waterford? ?

(And English bone
china by Ai/nslev. to go
with It.)
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For people
who are still

individuals .

,

r.:?^v?%i-;

the Irish country hat
Each Irish country hat is hand-

crafted with pride by skilled artisans

on the wild, western coast of Ireland.

These hats are created by individuals,

not production
lines, and are de-

signed to become an
extension of your
own personality.

Shape your Irish

hat to suit yourself

The style of your
hat can say a lot.

That's why the Irish Benedicte Boullet,

hat leaves the final France

shape up to you.

The hand-woven
tweed is extra thick,

and fully lined in

the crown. It sheds

rain, protects from
the wind, and can
give you a comfort-

able shade from the

T • u ^ i_ England
Irish country hats *

are made exclusively for Norm
Thompson, and come in distinctive

gray or brown tweed mixes. Sizes &A
to 75/8. Each $15.00. Two for $29.00.

You have full return privileges.

. Dept. NH-O
1 1805 N.W. Thurman
Portland, Ore. 97209

Order toll free any time: (800) 547-6712
(Excluding Oregon, Hawaii & Alaska)

Irish Hat(s) Qty. Siie Brown Gray

Peter Christian,

Men's: 6'/4-7y«



Chairman of the department of

botany at the Smithsonian Institu-

tion's National Museum of Natural

History, Edward S. Ayensu was

born in Ghana. He initially came to

the Lnited States as a government

scholar to do his undergraduate

work. Later he earned a Ph.D. in

plant biology from London Universi-

ty in England. He maintains ties

with his native countrv by serving as

a visiting professor at the University

of Ghana. Orchids, the subject of a

book Avensu is writing, attracted

his attention because they are the

largest and most highly evolved

family of all the flowering plants.

Concerned with the relationship be-

tween plants and animals, Avensu

has focused particular attention on

the impact of bat behavior on the

plants of West African savannas.

/ CriMlorsol The Fruit ofof the Month Club^

BONSAI JUNIPER
Nature in mjftiature - this little tree

is already three years oltJ, yet just 6

inches high. Planted in a special clay

pot; comes with 96-page handbook on

theancicntand subtlean of Bonsai.

Available all year.

Order Gift No. 261 , .. S1295 delv'd

ROYAL RIVIERA®PEARS
So big and juicy they'll eat 'em with a

spoon - so rare, not 1 person in 1000

has ever tasted them! Beautifully gift

packed and sent with your personal

greetings. Perfect arrival guaranteed!

Net mt. 6-3/4 lbs. Order now for

Thanksgiving and Christmas delivery.

Order Gift No. 1 $795 deiv'd

CHRISTMAS CROCUS
Completely pre-planted and ready to

grow in a genuine handpainted Delft

planter! Nothing to add but water -

includes 12 top size bulbs. Do order

N OW for Christmas delivery

!

Available Dec. 10 to Feb. 14.

Ordei Gift No. 801 S995 deiv'd

Since 1936, America's favorite family club. Month after month, a parade of the world's rarest and

finest fruit sent direct from the orchard. Each gift box with your greetings. All announced by a

handsome, gold-embossed Certificate of Membership,

Christmas— Royal Riviera Pears

Jan - Crisp Mountain Apples

Feb - Royal Grapefruit

March - Royal Oranges

April - Hawaiian Pineapples

May - Wild 'n Rare®Preserves

June - Home-Canned Fruits

July - Giant Kiwi Berries

August - Exotic Nectarines

Sept - Oregold®Peaches

Oct - Alphonse LaValle Grapes

Nov - Spanish Melons

3-BOX CLUB Surprise them with gorgeous gift

boxes for Christmas, January and February!

Gift No. Ill .. .$2195 deiv'd

5-BOX CLUB Keeps coming and coming! Christ-

mas, January, February, May and September.

Gift No. 141 . . .$3495 deiv'd

8-BOX CLUB Delight them to pieces again and

again! Christmas, January, February, May, August,

September, October and November.

Gift No. 151 . . .55995 deiv'd

12-BOX CLUB Flabbergasting! A gorgeous gift

every single month of the year.

Gift No. 201 ...S8695 deiv'd

We guarantee your complete satisfaction in every respect ... or your money back!

Every VEar ^o\V.s write to tell us

how pleased their friends are with

gifts from Harry and David. Our

"secret"? It's the personal touch

that's part of every gift we make.

Harry and I grow our own fruit,

bal(e our own cakes, put up our

own preserves - even make our

own baskets. If you could see the

care with which our gifts are put

together, you'd know why the

quality is guaranteed.

EASY TO ORDER Use the order

blanks at right, or just send us your

list. Enclose check or money order

(no C.O.D.'splease).Tell ushowto

sign your greetings for each gift.

All prices include delivery.

Send your

orders to: C^W

Box 553-C / Medford, Oregon 97501

^e/A^OAnc/'

™ ~ " "Order here or send us your list"

SHIP AS
MY GIFT TO

STREET.

CITY

Quantity



QUESTAR PHOTOGRAPHS
THE NEIGHBORS

Fast shots with photo-visual Questar,

like this watchful squirrel and rumpled
flicker nestling, are easier than ever when
you add our Fast Focus to the Field

Model. And using this combination with
the Questar-modified Olympus OM-1
camera body is a new and exciting

experience for the nature photographer.

SEND $1 FOR THE QUESTAR BOOKLET WITH ITS
150 PHOTOGRAPHS BY QUESTAR OWNERS. $1
FOR MAILING ON THIS CONTINENT; BY AIR TO
S. AMERICA, $2.50; EUROPE AND N. AFRICA, $3;
OTHER AREAS, $3.50.

QUESTAR
BOX N 60. NEW HOPE. PA. 18938

©Copyrighl Queslar Corporation 1974

"Some may share with me an at-

Iraction to books that are out of

(late, pictures that are out of fash-

ion, and diseases that no longer rav-

age the earth," writes Daphne A.

Roe. Her study of the social history

of pellagra required five years of li-

brary research into historical medi-

cal documents, as well as visits to

sites where pellagra was once en-

demic. Roe, who is associate profes-

sor in the Graduate School of Nutri-

tion, Cornell University, is the au-

thor of more than sixty technical

papers in the fields of dermatology

and nutrition.

Adrian J. Desmond first sau

llic diiiii.-iaur models of London's

t:r\slal I'alace Park in 1973, and

decided, on the spot, to trace the

work of their creator. The search

led Desmond to investigate New
York City politics in the late 1800s

and the fate of Central Park. A stu-

dent of the history of science al

Harvard University, Desmond is

currently studying Victorian

England's attitudes toward the Dar-

wmian theory of evolution. Des-

mond has also pursued the pa-

leontology of arthrodires—armored

hsh ihal inhabited Scotland some
100 million years ago.

Knowledge of the Sharanahua

special hunt was acquired by Janet

Siskind during a two-year sojourn

in the Peruvian Amazon basin. Be-

ginning in 1966, she observed and

conversed with the women who pre-

pared for the hunt, but the men
never let her join them on an actual

expedition. Their reason: her pres-

ence in the jungle would bring bad

luck. Siskind originally intended to

study Sharanahua folk medicine,

but she was sidetracked by the tri-

bal emphasis on hunting, game dis-

tribution, and meat consumption,

and by how these activities were

regulated to maintain the tribal so-

cial structure. A professor of an-

thropology at Rutgers Universitv.

her book about the Sharanahua, To

Hunt in the Morning, was pub-

lished last year.



As your introduction

to membership in the

BOOK-OF-THE-MONTH CLUB

Complete after forty years' research and writing

The Story of Civilization
I. Oui
Egypt
East, (

Oriental Heritage. Anqient

md the Near East. The Far

irly to modern times.

II, The Life of Greece. Explores all

facets of Greek life from prehis-

toric times to the Roman conquest.

III. Caesar and Christ. The rise of

Rome and Christianity and the col-

lapse of classic civilization.

by WILL and ARIEL DURANT
VII. The Age of Reason Begins.

Europe, 1558-1646. The age of

Shakespeare, Rembrandt, Galileo.

VIII. The Age of Louis XIV. The
brilliant era of the "Sun King,"

Milton, Cromwell, Peter the Great.

IV. The Age of Faith. Christian.

Islamic and Judaic civilizations, 325

to 1300, including the Crusades.

V. The Renaissance. Italy's golden

age, 1304 to 1576. A turbulent world

of intrigue and great art.

VI. The Reformation. Europe's re-

ligious conflicts, from two centuries

before Luther to Calvin.

uropeK. The Age of Voltaire.

rom 1715 to 1756. The w

rederick the Great, Wesley, Bach.

[. Rousseau and Revolution. Eu-

ope from the Seven Years' War to

-le storming of the Bastille.

EACH OF THE TEN VOLUMES IN THE SET LISTS FOR $15

THE TRIAL suggested here will prove,

by your own actual experience,

how effectually membership in the

Book-of-the-Month Club can keep

you from missing, through oversight,

books you fully intend to read.

As long as you remain a member,
you will be sent approximately every

three and a half weeks the Book-of-

the-Month Club News, a literary mag-
azine published by the Club fifteen

times a year, which describes the Se-

lection as well as scores of other

books, most of which are available at

substantial discounts — up to 40% on
more expensive volumes. All these

books are identical to tlie publisliers'

editions in content, format, size and
quality. If you wish to purchase the

Selection, do nothing and it will be

shipped to you automatically. How-
ever, there is no obligation to purchase

any particular volume. If you do not

want the Selection — or you would like

one of the Alternates or no book at all

— simply indicate your decision on the

reply form always enclosed with the

News and mail it so we receive it by
the date specified. If, because of late

mail delivery of the News, you should

receive a Selection without having had
1 days to decide whether you want it,

that Selection may be returned at

Club expense.
BOOK-DIVroENDS: If you continue

after your trial membership, you will

earn at least one Book-Dividend®

Credit for every selection or Alter-

nate you buy. TThese Credits entitle

you to obtain a wide variety of books,

called Book-Dividends, at astonish-

ing savings-at least 70% of publisli-

ers' list prices. Under this unique sys-

tem, more than 100 Book-Dividends

will be available to choose from every

year, enabling you to acquire a well-

rounded library at a small fraction of

what you would otherwise have to pay.

INCLUDED WITHOUT CHARGE
A brilliant summary of all the Du
learned during their forty-year

study of world history . . .

and an invaluable supplement

to The Story ot Civilizalion.

A copy will be included,

free, with each set sent to

new members who enroll

at this time. Pub price $5.95

BOOK-OF-THE-MONTH ClUB, INC.

280 Pork Ave., New York, N.Y. 10017 4-A398-10

Please enroll me as a member of the Book-of-the-

Month Club and send me The Sfory of Civilization

in 10 volumes, billing me $1.50 per volume. I agree

to purchase at least four additional Selections or

Alternates during the first year I am a member,
paying in most cases special members' prices. My
membership is cancelable any time after I buy

these four books. A shipping charge is added to all

shipments.

? print plainly)

State 2ip.
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For over 20 years UNrTRON Refractors have been

the overwhelming choice of the amateur astrono-

mer and school observatory. Exploring the skies

with a telescope is a relaxing and educational di-

version for the whole family— a hobby which is

especially meaningful in the space age. UNITRON
offers a complete line of 22 time-proven telescopes

as well as many unique accessories to increase ob-

serving pleasure. Ail are available for purchase

using our Easy Payment Plan.

A free UNPTRON Catalog is yours for the asking.

Name

Address-

City .,Zip_

UNITRON
SaENTIHC. MC.

66 NEEDHIW ST.. NEWTON HIGHUHDS. MA 02161

TIGER IN THE MOON
A Limited edition lithograph by Fleur

Cowles, done especially for The
Collection Each signed and numbered
from an edition of two hundred Print

measures 19%" x 22": we send them
unmatted and unframed (shown framed).

s:3327A. 150.00.

FROM THE
HORCHOW COLLECTION

n Please send Tiger In The Moon
iitnographs Check Enclosed. Aiso enter my
subscription to the new Horchow Collection

Catalogues

n 1 do~not wish to order now but I've enclosed
1 00 for a year's subscription of six issues

(including your Christmas catalogue to be maile
in September)

Letters

Artistic Orientation

In "Driftwood Fantasy" [Au-

gust-September, 1974] Robert

Sommer implies that those people

who "thought of driftwood as sculp-

ture in itself rather than as material

for sculpture" were suffering from

the lack of an "esthetic orientation

to the environment," while those

who saw a seal in a piece of drift-

wood and enhanced it with flippers

and marble eves had "managed to

avoid the atrophy of their esthetic

impulses."

If one believes that anything

man-made must be an improvement

on nature, then perhaps Mr. Som-

mer is right. But the point is that

driftwood, shells, unusual rocks,

and pebbles are not, hke the lumps

of clay he compares them to, mere

formless chunks of matter. Tliev are

objects that have already been

shaped to what thev are bv winds

and waves according to a natural es-

thetic, and their mysterious and

chai'acteristic shapes reveal some-

thing of the inward being of nature.

A true esthetic orientation is pos-

sible only where nature is respected

as valuable and beautiful in itself.

The creative impulse grows through

loving attention to the natural

forms that are the only basis we
ha\e for art. rather than from a \'ul-

gar impulse to paint lilies or to "im-

prove" pieces of drift^vood with

flippers.

I do not mean to put down folk

art, but I disagree with the assump-

tion that our culture has tended to

make: that all nature is nothing

more than inanimate raw material

waiting to be improved or trans-

formed bv man.

Erik.\ Mlmford
Cambridge, Massachusetts

Archeological Waste

The unhappy story of the Tijger,

"Disappearance of the Historic

Ship Tijger" [August-September,

1974], could be repeated in many
communities. Public officials take

the pragmatic position that if they

stall long enough, the issue will die.

Contractors and their crews can

hardly be expected to differentiate

between significant artifacts and

trash, and one can sense between

Christopher L. Hallowell's lines

what might be termed a "foremen's

agreement" not to see anything.

Years ago the city of Schenec-

tady, New York, dug a deep trench

for a storm sewer through the cen-

ter of the Dutch town that had been

built around 1661 and burned in

1690. The excavators found a pair

of Spanish olive jars and parts of

early water mains—one of bored

logs fitted together and another of

glass pipe encased in cement.

But quite early in the excava-

tion—we learned years later from a

workman—they uncovered the

stone foundation of the first Dutch

church, deep under the present

street and exactly where historical

documents located it. Although it

was a short block from the present

church, its historicallv minded pai--

ishioners, and the Historical

Society, nobody watched the exca-

vation and nobodv photographed or

tried to record what was found. (I

was just as close, and I failed also.)

Happily. Albany, New York, has

been more alert. In recent vears the

state historic sites officer, Paul

Huev, has managed to find and ex-

cavate parts of the Fort Orange

foundation and to salvage sections

of a remarkable water main that

brought w ater from outlying springs

into the town a centurv or more

earlier than the log conduit found

in Schenectadv.

And here in Pittsburgh, excava-

tion for an apartment should have

uncovered the remains of the citv's

first iron furnace. Did it? Nobody
knows; nobodv cared; nobody had

the time (including me).

We need the story of the Tijger.

Next time mavbe someone, some-

where, ^vill remember it and go to

see what they are digging up.

P. ScHL YLER Miller

Pittsburgh, Pennsylvania

Herbicides

and Children

Whenever people discuss our ex-

pensive defense of South Vietnam, I

always feel that the perpetual refu-

gee problem, the neglected, or-

phaned, and homeless children, the

deai-th of medical care and public

health programs, the omnipresent



"Iftlta little giiilty so I

jointddLLn pool
"

"Me too. But I'd like to

knou' ivhat big business

IS doing about

Lonservation

"They're the big users,

diey should be the big

savers."

HOWMUCH ENERGY CAN '

BUSINESS REALLY SAVE? Business and industry account for nearly 70 percent of all the energy

used in our country.

With over 12 million businesses operating today, it's no wonder they use all that fuel. If they can be

more efficient in their use of energy for commercial, industrial and transportation activities, we could save a

huge amount of oil.

For example:

A 15 percent efficiency increase would save the equivalent of about four million barrels of oil a day.

That's more oil than we are importing from the Middle East right now-even with the embargo lifted!

Conoco believes that business and industry should shoot for efficiency savings of at least 15 percent in

their use of energy. Along with continued conservation of energy by the public, this is the best way we know to

help avoid another energy crunch in the next couple of years. And, by holding down energy costs business will

be taking an important step in the fight against inflation.

But would conservation also mean a cut in production which might lead to further unemployment?

Conoco thinks not. We know of several large companies that have managed energy savings of over 15

percent per unit of production while they have increased both output and employment. And at Conoco our

goal is to improve energy efficiency by at least 15 percent, even as our business and payroll are growing.

Can any business do it?

Yes. Large and small. It's not always easy, but there are no deep secrets to it. Conservation can be as

simple as turning out lights or as complicated as developing totally new manufacturing processes. But it can be

done.

If you're a businessman who wants to know how to start a conservation program, write us and we'll

send you three government booklets on energy management: the "Energy Conservation Handbook"; "How to

Start an Energy Management Program"; "Economic Sense for Retailers".

Write Conoco. Dept. A49,GPO Box 29, New York, New York 10001.

Continental Oil Company ^COflOCO)



The most comfortable
shoes you've ever worn
or your money back!*

The Globetrotterfrom Norm
Thompson ...a simple shoe,

created solelyfor comfort.

Here's ;i great example of what we
mean when wc say that "less is more"!
Globetrotters are made without the use

of nails or supportive shanks to give

you a totally different kind of shoe . . .

one we guarantee to be the most com-
fortable you've ever worn or your money
back. There's nothing to bind, constrict

or wear through . . . just a single unit,

stitched all the way around to roll, bend,

and flex with the natural nio\cment of

vour foot.

Ultra-soft calfskin combines with
springy crepe rubber in 119 sizes.

Supple calfskin is carefully shaped
o\er 11'.) different lasts to insure a

near-perfect fit for each of the sizes

listed in the chart below. Backs are

lined with glove-soft leather, and an
absorbent cotton twill in the toes keeps
your feet cool and dry.

Soles and heels are fashioned from
springy crepe rubber to cushion every

step you take and guard against slips.

Even if you stand on concrete all day,

your feet will feel better and so will

i,oul Between the outer sole and the

non-curl leather insole is a layer of

finely ground natural cork. It creates

a iniitjue foot-forming effect while it

insulates against heat, cold, and damp.

Honest good looks.

1 he Globetrotter has been referred to

cc of luiderstatement in

ts handsome styling goes

ell from the office to the

because of the clean, un-

ttered lines. It represents

a skillful blending of the

contemporary with the

classic for men who
stride confidently

through life. Black or

rich brown $45.00 ppd.

'Globetrotters are made for us by crafts-

men at .Allen-Edmonds . . . one of

America's most respected names in qual-

ity footw-ear. They're so different, we
can confidently guarantee them to be
the most comfortable shoes you'\e ever

worn.

Try 'em yourself for 2 weeks at home.
If you're not completely satisfied, re-

turn them to us, postage prepaid, for

a full refund ... no ifs, ands, or buts.

Dept. NH-O
1805N.W. Thurman
Portland, Ore. 97209

Order TOLL FREE anytime 800-547-6712
(Excluding Oregon, Hawaii, and Alaska)

Address_

City

State

i\o. 20-10



MAIL POSTPAID CARD TODAY
AND PREVIEW SUPERB NEW

recording of the

oFoun
Oymphonies

ofBrahms
months before it becomes available to the

general public

"HeepAlM
Records^or
1,ess Than the
Vrice ofOne
if you wish, after listening free for ten days as

your introduction to

The International Preview Society

Q.52

FOUR-FOR-LESS-THAN-
THE-PRICE-OF-ONE PRIVILEGE
THE INTERNATIONAL PREVIEW SOCIETY
175 Community Drive, Great Neck, N.Y. 11025

Please send, for my free preview, the ad-

vance edition of Brahms' Four Symphonies
by Claudio Abbado. I may return it after

ten days and owe nothing, or keep all four
records and pay only $6.98 complete, plus

small postage/handling charge (and sales

tax in New York). This is $24.94 off

suggested list price of the regular edition,

when it becomes available months from
now. I will also receive, at intervals of one
or more months, free ten-day previews of

albums chosen by the Carnegie Hall
Selection Committee, far in advance of

general release. I may keep any album for

no more, and often for far less, than sug-

gested list price. I am not obligated to

buy any minimum number of albums and I

may cancel this arrangement at any time.

(please print)

NATURAL HISTORY





Now! Preview the great new

yjhamnwpnvn
recording of the complete

FOURSYMPHONIES OF BRAHMS
stiperbly conducted by CLAUDIO ABBADO

ALL4 RECORDS
FORLESSTHANTHE PRICEOFONE

plus free auditions of important new recordings

months before they are available to the public!

iOMIES

Drahms' Four Symphoniex — mof,\ magnificent since Beethoven's! The
extraordinary new recording of them from Deutsche Grammophon
offers Claudio Abbado conducting /b«/- of the world's greatest orches-

tras. This album will not be available to the

American public for many months, but

you may preview it now for ten days,

without charge, without obligation. And
you may keep all four records for less

than Ihe price of one — yes, more than

78% off the suggested list price at which

they will eventually be sold in stores!

The Carnegie Hall Selection Commit-
tee's report accompanying the album
points out why these performances were
singled out for their recommendation:

freshly conceived, deeply felt interpre-

tations by young Claudio Abbado. Italy's

foremost present-day conductor . . . the

unprecedented opportunity for you to

enjoy and compare four orchestras un-

surpassed in precision, responsiveness

and tonal splendor — the Vienna Phil-

harmonic, Berlin Philharmonic, Dresden
State Orchestra and London Sym-
phony ... plus Deutsche Grammo
phon's incredibly lifelike sound.

The four stereo records them-
selves are superior, silent-

surfaced European pressings,

manufactured to highest quality

control standards, and come in a hand
some hinged case with illustrated brochure

and exclusive Committee report

Our preview offer of Brahms' Four Symphonies

is limited ! So please mail card or the coupon on this page

today. Listen for ten days. Then either return the album and pay

nothing, or keep it for only $6.98 plus small postage/handling charge

(and sales ta.x in New York). This is a savings of $24.94 off the

suggested retail price when the regular edition is finally released.

How you can be lirst to enjoy the greatest new recordings!

By replying now, you assure yourself of the privilege of receiving, for

future ten-day free previews, special advance editions of major new
albums. . .chosen exclusively for the International Preview Society

by the Carnegie Hall Selection Committee. Since the Society is not a

record "club", you will never be required to buy any album, nor will

you receive a "record-of-the-month" like clockwork. Only when the

Committee discovers a new album of the most extraordinary musical

interest, artistic excellence and technical quality will it be sent for

your free audition, so that there will often be months when no album

at all is offered by the International Preview Society.

In every case, you will preview these

records long before they reach the stores

. . . with the option of purchasing any

album you wish, in a superb imported

pressing, including exclusive Committee
report . . . never at a higher price than the

ordinary edition will retail for months

later, and frequently at big savings! You
may cancel this arrangement at any time.

If you truly love great music, please

mail the coupon today for your exciting

Brahms' Four Symphonies preview.

All 4 records only

6
Q52

FOR-LESS-THAN-THE-PRICE-OF-ONE PRIVILEGE

THE INTERNATIONAL PREVIEW SOCIETY
175 Community Drive. Great Neck. N.Y. 11025

end. lor my free audilion. the superb recording of Brahms' Four Symphonies by

Claudio Abbado I may relurn ii after ten days and owe nothing, or keep all four records

and pay only $6.98 complete, plus small postage/handling charge (and sales lax in New York).

This IS $24,94 off suggested list pnce of the regular edition, when it becomes available months from

now. I will also receive, at intervals of one or more months, free len-day previews of albums chosen by

the Carnegie Hall Selection Committee, far in advance of general refease, I may keep any album for

no more, and often for far less, than suggested list price. / am not obligated to buy any r

number of albums and I may cancel this arrangement at any time

11_



AN UNPRECEDENTED INVITATION FROM THE GOVERNMENTS OF INDONESIA,!

"Ifyou help us save our

we will make available one
investment opportunities in

Collectors who are familiar with the spectacular rise in values enjoyed by

gold and silver proof coins in recent years will not want to miss out on

this opportunity to acquire these limited-edition, legal tender proof coins

in 92.5''/o silver and goo/o gold struck at the Royal Mint of Great Britain

under truly historic circumstances.

Here is an unprecedented opportunity for

you to perform a magnificent act of com-

passion in support of the world's endan-

gered wildlife and, at the same time, make

an investment that may dramatically increase

in value.

To make this possible, 24 concerned na-

tions have joined to issue three legal tender

coins each to uniform specifications. The

reverse sides of the coins feature endangered

-wild animals. Limited quantities of the proof

coms are bemg released for sale throughout

the world to help finance critically needed

conservation projects.

The investment aspects of this program

are especially impressive:

1. These are legal tender currency. As

such, they are not to be confused with com-

memorative "medallions" and pseudo coins.

In the past, legal tender proof coins have

increased in value by as much as 225% in a

single year. In fact, since 1950, the coin mar-

ket has averaged a yearly gain of 25%!
2. These coins are struck in severely lim-

ited editions. Only 30,000 of each silver

coin and 3,000 of each gold coin are being

issued in proof condition throughout the

world. Once the original issue is sold, future

collectors will have no choice but to obtain

these coins from the original buyers, such

as yourself. After the last proof coin is struck.

dies will be destroyed in the presence of

an official of the issuing nation.

3. These are proof coins, designed and

struck to the highest possible quality. They

are stamped from special high-quality pol-

ished dies. Their raised relief is frosted on a

mirror-like background. They are micro-

examined for flaws and are never touched by

bare hands. This is the procedure followed

by the Royal Mint to make presentation

pieces for the coronations.

4. These coins are issued only in silver

and gold, precious metals with high intrinsic

values that have risen steadily in recent

years. Although U.S. citizens may not now
purchase gold coins of recent mintage, this

law will be changed by January 1, 1975, and

we are, therefore, accepting applications at

this time.

5. These coins are created under truly

history-making circumstances. Never before

have proof coins of this quality, in such

limited quantities and to uniform specifi-

cations, been issued in an international col-

lection. The pleasure and pride of owning

such coins cannot help but to increase the

demand for them.

How the coins are issued

Each of the 24 participating nations will

issue three denominations of coins—a 42mm

diameter silver coin, a 38.61mm smaller

silver coin of different design, and a 34mm
gold coin, also with its own design. One
side of each coin will depict a species en-

dangered in that country. The other side

will be the country's standard design.

Every two months the coins of another

nation will be offered to collectors. The

complete set of mintings by the 24 nations

will be completed in four years. Subscrip-

tions are accepted in advance for a period

of one year (six issues). As a subscriber you

will be protected against price increases

during the year. After that, you may sub-

scribe for the second, third or fourth year

as you wish.

Your coins will be shipped to you direct

from Spink & Son, Ltd., in London. In addi-

tion, yearly subscribers to the silver proof

series or either the proof or uncirculated

gold series receive, at no additional charge,

a handsome display chest as a lifetime re-

pository for your coins.

Apply now to assure

your collection

The initial response of collectors to the

Conservation Coin Collection in Europe and

North America gives every indication that

these magnificent coins will quickly be

oversubscribed. All applications received

after the coins are fully subscribed will be

returned with the rertiittance enclosed. We
earnestly recommend that you act promptly.

Even if you change your mind later, you

are protected by the refund privilege con-

tained in the application form. Please mail

it today.

FROM INDONESIA-THE FIRST IN THE CONSERVATION COIN COLLECTION-SHOWN HERE IN ACTUAL SIZE

42mm diameter silver proof

Weight: 35 grams
Edge Thicliness: 2.87mm
Fineness: 92.5''/o of pure silver

Silver Content: 499.6 grains

Face Value: 5,000 Rupiah

Depicts the Orang-Utan

38.61mm diameter silver proof

Weight: 28.28 grams

Edge Thickness: 2.75mm
Fineness: 92.5'/t of pure silver

Silver Content: 403.6 grains

Face Value: 2,000 Rupiah

Depicts the Javan Tiger

34mm diameter gold proof

Weight: 33.437 grams

Edge Thickness: 2.49mm
Fineness: SO'/o of pure gold

Cold Content: 464.41 grains

Face Value: 100,000 Rupiah

Depicts the Komodo Dragon

While one side of each coin of a

country will have a different reverse

design represeniing an endangered

species, the other side of all coins

will show the traditional design

struck on coins of that country.



TANZANIA, COSTA RICA, NEPALJHAILAND, MAURITIUS AND 18 OTHERS:

endangered wildlife,

ofthe most remari^able

history

value: 50 Rupees)
Kestrel (face Mauritius Blue Swallowtail Mauritius Flycatcher

Butterfly ((ace value: 25 Rupees) (face value: 1.000 Rupees)

^^ A FEW RECENT EXAMPLES OF LIMITED-EDITION^^
PROOF COIN APPRECIATION

% of increase
reflected in

Original Current current price vs.

Issue Selling Selling original selling

COIN Yr. Price Price price



Short circuiting

the Cheap Power Fantasy
The price of increased energy consumption is a reduction

in the earth's carrying capacity for all life

by George M. Woodwell

Energy drives our world. Energy

from oil is sending me eastward at

600 miles per hour in a giant air-

plane flying 30,000 feet over the

Wyoming desert. Energy from oil

was used to smelt the aluminum to

build the plane; more energy from

oil was used to make the plastic

tray I'm writing on, the plastic fiber

of the seats; still more to freeze the

ice in my lemonade, served in a

plastic cup. Most of my world is fos-

sil fueled—but not quite all.

A hitchhiking fly tickles my
hand. I flick it away. It moves to

the window, attracted by the sun-

light reflected from the plane's

wings. The fly's source of energy is,

of course, the sun. This solar energy

flows to the insect through green

plants somewhere far away. And
the energy I use in flicking my
hand also comes from the sun, fixed

in photosynthesis somewhere re-

cently, perhaps in the great green

circles of western Nebraska's irri-

gated farmland now passing below

me. Outside my silver capsule, the

sun dominates: warming the land,

evaporating water, heating the air,

circulating the oceans, making the

weather, causing the winds—and
providing the energy for all life.

These are the two sources of en-

ergy used by man. The first, princi-

pally fossil fuels—but also including

water power, nuclear power, and

geothermal power, among other mi-

nor sources—drives our technology.

The other source, the sun, drives

the biosphere. A small fraction of

the total energy from the sun, per-

haps 0.1 percent of all the solar en-

ergy reaching the top of the atmo-

sphere, is fixed in photosynthesis

and becomes available to support

life. Most of the balance is reflected

immediately back into space. Both

sources—energy in the tech-

nological segment and energy from

biotic resources—Eire currently in

short supply, locally and around the

world. In addition, shortages of fos-

sil fuels have profound implications

for all biotic resources, including

food.

Tlie immediate problem is a de-

cline in the rate of increase in oil

production in the United States. To-

tal production appears to have

reached a peak just when world-

wide demand is soaring. The de-

cline in resources means that the

United States no longer holds a

dominant role in bargaining for oil

elsewhere. As a result of this

squeeze, prices ai"e rising and gross

changes are occurring in the rela-

tive costs of different sources of en-

ergy. What are the implications of

these changes for biotic resources?

We should base our answer on a

consideration of the size of these

two energy flows, one through tech-

nology and one through life. Two
recent studies are of help. The "En-

ergy Policy Project," financed by

the Ford Foundation, issued a pre-

liminary report not long ago that

summarized the various uses of non-

biotic energy. According to the re-

port, the total energy use in 1973
from all nonbiotic sources, in-

cluding fossil fuels, hydropower,

geothermal sources, and nuclear

power was about 66 trillion (66 X
10^-) kilowatt-hours. The United

States consumed about one-third of

this. Use has been increasing rap-

idly in recent years. It now takes

about twelve years for total energy

use to double; the U.S. doubling

time has recently been estimated at

about eighteen years.

The second study, by R.H.

Whittaker and G.E. Likens of Cor-

nell University, is a comprehensive

appraisal of the total amount of en-

ergy fixed on earth by green plants.

That total is thought to be equiva-

lent to about 840 triUion kilowatt-

hours per year. This is net primary

production, the energy available to

support animals, including man,

and the organisms of decay. About

two-thirds of this total is fixed in

terrestrial ecosystems, mostly for-

ests. Agriculture supplies about

one-twentieth of the total. Contrary

to popular belief, agriculture is not

a cornucopia of new resources in

support of man; it is simpv a diver-

sion of net primary production from

one form and place to another. The
diversion is made by lavish use of

energy in technology. Recent esti-

mates suggest that several units of

fossil fuel energy are required to

produce each unit of food energy.

This ratio demonstrates the impor-

tance of society's energy flows in

maintaining modern agriculture.

The energv available worldwide

as net primary production was

probably ten to fifteen times the

amount of energy used in the tech-

nological segment of society in

1973. How much of this solar en-

ergy is used to sustain human life?

Direct use includes all of the energy

fixed in agriculture for food produc-

tion. Cultivated land supplies net

primary production approximately

equivalent to 40 or 50 trillion kilo-

watt-hours annually. We must add

to that estimate the han'ests of food

from natural systems, including the

harvests of grazing mammals. The
magnitude of this entire segment

might be as much again as the flow

to man from cultivated land.

We also harvest fish from the

oceans. The total yield of fish is

about 70 million tons annually; it

has not increased in recent years

despite intensified efforts in fishing.

While better management of fish-

eries might increase the yield some-

what, at present, fish are probably

being harvested at about the maxi-

mum rate possible.

In addition to these uses of food,

we harvest large quantities of lum-

ber for fuel, pulp, and consti-uction

purposes from natural or lightly

managed plant communities around

the world. The total current harvest

of forests probably exceeds the an-

nual growth, since massive inroads

are being made in this decade on

old-growth forests. Such a drain on

natural ecosystems cannot be sus-
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Thebest
keeps getting better.

The predecessor to this Pioneer
AM-FM stereo receiver established a
tradition of value in its.class. And
we've made the completely new and
more powerful SX-535 even better.

The SX-535 has the quality work-
manship, precision engineering and
design excellence that are so
important to the concept of real high

fidelity. And it comes to you from the

manufacturer of the finest stereo

receivers in the world — Pioneer.

Look at the features. A phase
lock loop stereo multiplex circuit for

improved, stable stereo separation

and lower distortion. Two big, easy-

to-read meters — one for signal

strength and one for center-of-

channel tuning. There's also

selectable FM interstation muting
circuitry and loudness control. Click-

stop bass and treble tone controls.

Stereo/mono switch. The SX-535 also

has provisions for two tape decks and
tape-to-tape duplication, plus front

panel microphone and headphone
jacks. It has connections for two
pairs of speakers, selectable from
the front panel.

Look at the specifications. 20
watts per channel minimum con-
tinuous power, 40Hz — 20kHz, with

maximum total harmonic distortion

0.8% at 8 ohms. That's real power to

give you smooth response and crisp,

clean, perfect sound. The FM
sensitivity is an exceptional 1 .9uV.

And the capture ratio is an
extraordinary I.OdB.

Look at the price. $299.95, includ-

ing the walnut cabinet. Look again at

the price. Only $299.95. Fantastic!

C!APIONEER'
when you want something better

If you want a little more power,

the new Pioneer SX-636 offers 25

watts per channel minimum con-

tinuous power, 20Hz — 20kHz, with

maximum total harmonic distortion

0.5% at 8 ohms. And it's only $349.95,

including the walnut cabinet.

Making the "best" better is never

easy. But Pioneer believes the extra

time and effort it takes are well worth
it. When you hear the SX-535 you're

bound to agree.

U.S. Pioneer Electronics Corp.,

75 Oxford Drive, Moonachie, New
Jersey 07074
West: 13300 S. Estrella, Los Angeles
90248 / Midwest: 1500 Greenleaf,

Elk Grove Village, 111. 60007 / Canada:
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Cloud-Soft Travelers
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Slip on a pair of these to l<eep your feet warm
in sleeping bag or bed; as inner sox for insu-

lated pacs or waders. Downright comfortable
travel slippers. Bauer Goose Down quilted in
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Winter Blue, Taupe, Powder Blue. Specify shoe
size. Men's 4-13, Women's 5-13 and we will

send a proper fit. 0123 Goose Down Sox, pair
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Order Today! IVIoney Back Guarantee!
Enclosed is my check or money order for

$ (Add sales tax where applicable.)
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lained, of course. A conservative es-

timate suggests that as much as 30
lo .50 percent of the net primary

production of the earth is being di-

verted to direct use bv man for sup-

port of the current population.

This estimate of the use of the

biota does not take into consid-

eration what I call the "public ser-

vice functions of nature." These in-

clude the stabilization of water

flows through river valleys, the

purification of air and water, the

amelioration of local climate, the

control of plant and animal popu-

lations, the stabilization of soils,

and the retention of nutrients in

biotic cvcles. These functions are

commonly assumed to continue no
matter how intensively biotic re-

sources are exploited, but there is

powerful evidence that these ser-

vices performed by nature are now
being lost.

The losses are due to two types

of biotic changes. First, there has

been an unprecedented decrease in

numbers of species. We are living

in a period in which the numbers of

different plants and animals are

being reduced more rapidlv than at

any other time in the history of the

earth. Second, the losses of species

are coincident with a systematic re-

duction in the structure of natural

ecosystems around the world, espe-

cially in forests. Clear-cutting of

old-growth stands reduces not only

the standing crop of trees but may
also reduce the capacity of the site

for photosvnthesis. Losses of nutri-

ents, changes in the physical condi-

tions of soils, erosion, and other

changes in the site frequentlv re-

duce its capacity for supporting

vegetation of any t-vpe. The spread

of an impoverished Sahara south-

ward in Africa, the reduction of

tropical rain forests and their re-

placement with scrub, and the de-

struction of large areas of temper-

ate-zone forests all reduce the

capacity of the earth for sustaining

human life, the arguments of ex-

ploiters notwithstanding.

The net effect of these changes is

the gradual, cumulative, and largely

irreversible biotic impoverishment
of the earth. The extinction of spe-

cies is an irreversible change. The
loss of nutrients normally held in

the biota of the uplands is irrever-

sible in a time span that is of inter-

est to us. The destiTJction of natural

communities in lakes, streams, and
coastal oceans by eutrophication

and pollution, and the heedless re-

distribution of species by man also

constitute irreversible change. In

the Great Lakes, for example, the

combined effects of human actions

in changing drainage basins, modi-

fying patterns of water flow, caus-

ing pollution, and carelessly in-

troducing alien fish has grossly

impaired the ability of the lakes to

supply food and other services for

man. The question is, how do we
recognize the small steps that lead

to such major changes?

The structure and function of

natural communities follow clear

and well-known patterns of change.

The patterns of biotic impover-

ishment have been known in many
cases for hundreds, even thousands,

of years. One of the best modern
examples is an experiment at

Brookhaven National Laboratory,

where for more than a decade the

effects of ionizing radiation on a for-

est have been examined. A large

source of ionizing radiation was set

up in the center of a uniform stand

of oak-pine forest. The radiation

source was 9,500 curies of cesium

137, a radioactive bv-product of the

atomic energy industry that emits

gamma radiation similar to X-rays.

The source was large enough to pro-

vide a gradient of radiation in-

tensity ranging from several thou-

sand roentgens per day within a few
vards of the point of emission to

about 1 roentgen per day at 400
feet. The experiment was started in

November, 1961, and has con-

tinued to the present.

Within six months of the start of

irradiation, the pattern of damage
to the vegetation had been estab-

lished. There were five clear zones

of effect. In a zone close to the radi-

ation source, no higher plants sur-

vived. At slightlv lower radiation

exposures only certain hardy herb-

aceous plants of the forest floor sur-

vived, principally the sedge Carex

pensylvanica. At lower exposures,

the carex was joined by the shrubs

of the forest: blueberries and huck-

leberries. At still lower exposures,

about 160 feet from the source, cer-

tain trees survived, forming an im-

poverished oak forest zone. At ex-

posures below a few roentgens per

day, all of the higher plants of the

forest survived, including the in-

digenous pine Pinus rigida. The
pine, which is the most sensitive to

ionizing radiation, was removed by
very low exposures, leaving a forest
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This fonii of biotic change is not

unusual. While the cause of the

change in the Brookhaven experi-

ment was an extraordinary exposure

to ionizing radiation, parallel

changes also take place where no

such experiment has been con-

ducted. A pattern of systematic

cliange of structure occurs in forests

cxpciscd to wind, salt spray, and ex-

tremes of pollution. Similar changes

in vegetation occur additionally

around smelters that emit oxides ol

sulfur and heavy metals into the at-

mosphere. As human influences

spread around the world, we find

various stages of ecological impov-

erishment characteristic of regions

that have long been inhabited by

man. The vegetation of the Mediter-

ranean region and the Levant are

impoverished forests, reduced by

the effects of human habitation over

thousands of years.

The common assumption is that

industrial energy has freed man
from dependence on biotic re-

sources. Nothing could be further

from the truth. The real effect of in-

dustrial flows of energy has been to

allow the transformation of net pro-

duction from less useful to more

useful forms. The transformations

are maintained, in turn, only at

considerable effort and expense.

The replacement of forests by agri-

cultural communities of various

types is one such transformation.

The use of energy in technologv

also allows the transport of net pri-

mary production around the world

to convenient places for man.

But there are limits. In the fif-

teen years between 1951 and 1966,

a 34 percent increase in food pro-

duction was accompanied by a 146

percent increase in the use of ni-

trates and a 300 percent increase in

the use of pesticides. There is every

reason to believe that the further in-

tensification of agriculture will re-

quire similarly disproportionate ef-

forts as less fertile lands are put

into production. Moreover, there is

reason to fear that toxification of

the environment over large areas

will aggravate this problem. As food

becomes more and more expensive,

driven up in price by scarcities

born of increasing population, the

pressures on agriculture can be ex-

pected to increase. Because ever

larger amounts of nitrates and pesti-

cides are required to produce an im-

proved agricultural yield, the in-
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tensification of agriculture will

require additional energ^'. This en-

ergy will be applied less efficiently

in the future than at present. Just as

we appear to have reached the lim-

its of oceanic fisheries so, in many
instances, we mav also have
reached the Umits of terrestrial agri-

culture, unless remarkable further

advances are made in management
techniques.

The problem is even more com-

plicated. As demand for energv to

feed the economic and tech-

nological segments of the still-grow-

ing industrialized nations mounts,

there is increasing pressure to lower

the standards for pollution control.

Nucleai- power is w'idelv heralded as

one important part of any possible

solution to the energv squeeze. Ad-

vocates of nuclear power hope to

find sites for power plants where

there is abundant water for cooling.

Nuclear power plants now in exis-

tence produce about 1,000 mega-

watts each and require cooling wa-

ter in volumes of 30 to 50 million

gallons per hour. There are few-

bodies of water or rivers in the con-

tinental United States that can sup-

ply this amount of water for once-

through cooling to such power

plants. The present hope is that

these plants can be placed along the

coasts, perhaps not on the shore at

all but in the ocean, where there is

abundant salt water for cooling.

The plants, however, must necessar-

ily be located in fairly shallow- wa-

ters and will hence affect coastal

fisheries. There is no possibility that

these establishments will improve

the fisheries; there are many rea-

sons for believing that they w-ill di-

minish them, perhaps greatly. The
principal problem is the large vol-

ume of water that nuclear reactors

use, pasteurizing it with heat.

Reactors also release toxic sub-

stances used to kill organisms that

might foul their cooling coils. In ad-

dition, there is erosion of toxic met-

als from the reactors themselves in

quantities that may approach sev-

eral tons annually, as well as the

continuous release of radioactivity.

This latter problem is more severe

in the oceans than on land because

there is little possibility of cleaning

up any offehore radioactive spill.

Once radioactive nuclides are re-

leased into coastal waters, they will

circulate in biotic systems and have

the potential for affecting humans.

This latter fact alone is sufficient

reason to give serious pause to those

who advocate offshore reactors. One
large radioactive spill from such a

reactor could render a segment of

the coastal fisheries unfit for human
consumption. Would the gain in en-

ergv be worth adding such a risk to

other certain costs? Far from ap-

pearing as a boon, nuclear power

looks more and more like an unac-

ceptable burden.

Another example of the inter-

relationships between technology

and natural systems helps to clarify

this apparent dilemma. Rains over

much of the eastern part of North

America have become extremely

acid. The aciditv presumably comes

from oxides of sulfur and nitrates

formed in the combustion of fossil

fuels. Apparently the burning of

sulfur-containing oil and coal and

the use of internal combustion auto-

mobile engines that fix nitrogen as a

by-product have turned precipi-

tation into a dilute mixture of sulfu-

Continued on page 88
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WORLD TRAVELERS.-.here is your PERSONALIZED map

YOUR WORLD TRAVELS ADD TO YOUR PRESTIGE. NOW THE ROUTES OF ALL YOUR TRIPS

BECOME A BEAUTIFUL DECORATIVE DISPLAY FOR YOUR HOME OR OFFICE!

Now you can display a decorative record of your world travels

on your office or den wall. This beautiful, full color, 20" x 30"
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exactly where YOU have traveled—every trip is charted
according to the instructions you send to us. Your name is

hand-lettered in the map legend. This is your very own
custom-drawn, personalized travel record!
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finish frame is wood (not plastic). When your framed map
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hanging—a beautiful addition to any room.

MAP MARKING KIT. We've even thought of your future
travels; so, we include a map marking kit—place-pins, trans-
parent ruler and marking pen—all you need to keep your map
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travel and your world travels do add to your prestige. You
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your personalized world-travel map NOW!

DO-IT-YOURSELF ECONOMY KIT. Map is exactly the

same EXCEPT that you mark-in the routes... and your name. Same
beautiful, full-color map. Framed. Boxed and ready to hang—after

you do the charting. We include Map-Marking kit described above.

Shipped prepaid $14.95 (2 for $27.00)
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Gentlemen: Please send me the maps as I've indicated

below: CHECK CHOICE
PERSONALIZED, Marked with name, hand-lenered and
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This View of Life by Stephen Jay Gould

The Great Dying
When the continents collided,

marine life was devastated

About 225 million years ago, at

the end of the Permian period, fully

half the families of marine orga-

nisms died out during the short

span of a few million years—a pro-

digious amount of time by most

standards, but merely minutes to a

geologist. The victims of this mass

extinction included all surviving

trilobites, all ancient corals, all but

one lineage of ammonites, and most

bryozoans, brachiopods, and cri-

noids.

This late Permian extinction was

the greatest of several mass dyings

that have punctuated the evolution

of Hfe during the past 600 million

years. The late Cretaceous ex-

tinction, some 70 million years ago,

takes second place. During that dy-

ing, some 25 percent of all families

perished, and the dominant terres-

trial animals, the dinosaurs and

their kin, disappeared completely,

thus setting the stage for the domi-

nance of mammals and the eventual

evolution of man.

No problem in paleontology has

attracted more attention or led to

more frustration than the search for

the causes of these extinctions. The
catalog of proposals would fill a

Manhattan telephone book and in-

clude almost all imaginable causes:

mountain building of worldwide ex-

tent, shifts in sea level, subtraction

of salt from the oceans, supernovae,

vast influxes of cosmic radiation,

pandemics, restriction of habitat,

abrupt changes in climate, and so

on. Nor has the problem escaped

public notice. I remember well my
first exposure to it at age five: the

dinosaurs of Disney's Fantasia

panting to their deaths across a

desiccating landscape to the tune of

Stravinsky's Rite ofSpring.
Since the Permian extinction

dwarfs all the others, it has long

been the major focus of inquiry. If

we could explain this greatest of all

mass dyings, we might hold the key

to understanding mass extinctions

in general.

During the past decade, impor-

tant advances in both geology and

evolutionary biology have combined
to show which one of the many pro-

posals is correct and even how it

happened. This solution has devel-

oped so gradually that some paleon-

tologists scarcely realize that their

oldest and deepest dilemma has

been resolved.

Ten years ago, geologists gener-

ally believed that the continents

formed where they now stand.

Large blocks of land might move up
and down and continents might

"grow" by accretion of uplifted

mountain chains at their borders,

but most geologists believed conti-

nents did not wander about the

earth's surface—theu- positions were

fixed for all time. An alternative

theory of continental drift had been

proposed early in the centurv, but

the apparent absence of a mecha-

nism for moving continents had as-

sured its nearly universal rejection.

Now, studies of the ocean floor

have yielded a mechanism in the

theory of plate tectonics. The
earth's surface is divided into a

small number of plates bordered by

ridges and subduction zones. New
ocean floor is formed at the ridges
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^ure imited to

the greatestpartyin

theworld.
To the Carnival in Rio, and on a 79-day Cruise to Four

Continents aboard NAL's newVistafjord, Jan. 21

from New York, Jan, 23, 1975, from Port Everglades.

It leaps, it swings, it daz-

zles, it dances. It explodes with

color, gaiety and life. It's the one
and onlyCarnival in Rio, the world's

greatest party. And just one of the

non-stop pageant of ship and
shore attractions that parade be-

fore you for 79 days, on our Four

Continents Cruise to 29 ports in

South America, Africa, Europe and
Asia.

See Rio and Recife, the

Venice of Brazil. Set foot on St.

Helena, where Napoleon was
exiled, and rarely-visited Ascen-

sion Island. Adventure totheshores

of Africa at Dakar, a kaleidoscope

of colored robes and headdresses,

the old and excitingly new.

Sip the wine of Madeira.

Delve back through cen-

turies in Malta, Crete and Rhodes,

in Izmir and Byzantine Istanbul.

Then cruise through the

Black Sea to Yalta and Sochi in

Russia, Constanta in Romania and

Vistafjord, the

welcome-back ship

THE VISTAFJORD IS

REGISTERED IN NORWAY

Varna in Bulgaria, ports new even

to world travellers.

And home via Greece, Italy,

France, Spain, Mallorca and
Morocco.

Our itinerary is unique, our

ship is unique. The 25,000-ton

Vistafjord. She's modern, beautiful,

spacious, yet never overwhelming.

The perfect size for long cruising.

154 of her cabins are single, and

102 of these are interconnecting.

There's even a single sitting in her

dining room.

And her European crew—
350 of them for 500 fortunate pas-

sengers—provide a gala welcome
you'll never forget and always want

to come back to. (No wonder over

50% of our passengers are on

their second NAL cruise or more.)

So ask your travel agent

now about coming to the greatest

party in the world: the Vistafjord's

cruise to Four Continents, and the

thrilling Carnival in Rio.

RSVP
Ask your travel agent or NAL for information or reserva-

tions on the Vistafjord's FOUR CONTINENTS CRUISE
from New York and Port Everglades, Jan. 21/23 1975.

79 days, 29 ports. To Barbados. Amazon/Para River, Belem,

Recife. Bafiia, Rio de Janeiro. St. Helena Island. Ascen-

sion Island, Dakar, Sao Vicente, Las Palmas. Madeira,

Lisbon, Valletta. Herakleion, Rhodes, Izmir. Istanbul,

Sochi, Yalta (U.S.S.R.), Constanta, Varna. Piraeus (for

Athens), Palermo, Naples, Villefranche, Barcelona, Raima

de Mallorca, Casablanca, Port Everglades, New York.

enca

line
29 Broadway, New York, N,Y. 10006

Tel. (212) 944-6900
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to get

better pictures

choose the better

"picture taker"

Serious photographers depend

on a hand-held exposure meter

for the accuracy, sensitivity and

reliability they must have for

their color and black & white

shots. The SUPER PILOT CdS,

by world-famed Gossen, ideally

fills their needs. Try one and

you'll see how a fine exposure

meter helps 'take' better

pictures.

world <^* famed

GOSSEN®

SUPER PILOT
CdS EXPOSURE METER

At better photo dealers or write for literature.

KLING PHOTO COMPANY
p

P Box 1060, Woodside, N.Y. 11377 1

SPECIFICATIONS:

The Super Pilot CdS accurately measures re-

flected or incident light; two full measuring
ranges: Normal and Low Light Scales; ASA 6

to 12500; f/1 to f/45; 1/1000 sec. to 2 hrs;

EV - 6 to + 24; Cine from 8 to 128fps.
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Sabena's African

wildlife tours.
Sabena has been flying in and to Africa for half a

century. So when it comes to African wildlife and safari

tours, you can be sure we really know our way around.

Let us take you to places like the lion-filled

Serengeti; to Tsavo National Park, home of big game;
or to the hippo colonies ofMzima Springs beneath

Mt. Kilimanjaro. Sabena offers a choice of 23 tours from
15 to 63 days. For a surprisingly small sum, you can
safari in Africa's great garne parks and bird preserves.

Discover Africa— the last different place—with

Sabena. See your travel agent, call Sabena (see Yellow
Pages), or fill in the information below and send it to

Sabena BelgianWorld Airlines, Holiday Abroad Manager,
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as older portions of the plates are

pushed away. To balance this addi-

tion, old parts of plates are drawn
into the earth's interior at sub-

duction zones.

Continents rest passively upon
the plates and move with them;

thev do not "plow" through solid

ocean floor as previous theories pro-

posed. Continental drift, therefore,

is but one consequence of plate tec-

tonics. Other important con-

sequences include earthquakes at

plate boundaries (like the San An-
dreas Fault running past San Fran-

cisco) and mountain chains where
two plates bearing continents col-

lide (the Himalayas formed when
the Indian "raft" hit Asia).

When we reconstruct the history

of continental movements, we real-

ize that a unique event occurred in

the latest Permian: all the conti-

nents coalesced to form the single

supercontinent of Pangaea. Quite

simply, the consequences of this

coalescence caused the great Per-

mian extinction.

But which consequences and

why? Such a fusion of fragments

would produce a wide array of re-

sults, ranging from changes in

weather and oceanic circulation to

the interaction of previously iso-

lated ecosystems. Here we must

look to advances in evolutionary bi-

ology—to theoretical ecology and

our new understanding of the diver-

sity of living forms.

After several decades of highly

descriptive and largely atheoretical

work, the science of ecology has

been enlivened by quantitative ap-

proaches that seek a general theory

of organic diversity. We are gaining

a better understanding of the influ-

ences of different environmental

factors upon the abundance and dis-

tribution of life. Many studies now
indicate that diversity—the num-
bers of different species present in a

given area—is strongly influenced,

if not largely controlled, bv the

amount of habitable area itself. If

we count the number of ant species

living on each of a group of islands

that differ only in size (being other-

wise similar in such properties as

climate, vegetation, and distance

from the mainland), we find that,

generally, the larger the island, the

greater the number of species.

It is a long way from ants on

tropical islands to the entire marine

biota of the Permian period. Yet we
have good reason to suspect that



Every Wednesday at 3:30
Exxon analyst Charles Leeand
12-year-old Peter Lewis
talk about the future.

Charles Lee and Peter Lewis are

part of Project LIVE—a tutoring pro-

gram in which Exxon employees
participate. The program is de-

signed to help junior high school

students make the grade— in school

and at a good job in the future. Mr.

Lee is one of a large group of Exxon
employees who participate in Proj-

ect LIVE. Peter Lewis was selected

by his own school based on his abil-

ity to benefit from Project LIVE's

"one-to-one" tutoring.

After school each Wednesday,
Peter comes to Charles' office

where they begin each session with

class work. It may be reading, writ-

ing, arithmetic—or any other sub-

ject Peter needs help with. Charles

goes over Peter's homework as-

signments. Helps him bone up for

tests. They even talk about Charles'

responsibilities as an Exxon man-

power planning and placement an-

alyst—and Peter's responsibilities

as a leader on the school basket-

ball team.

Then it's into the future as Charles

takes Peter for a step behind-the-

scenes— into the world of work-
where Peter gets a chance to see
the skills needed in modern busi-

nesses and corporations like Exxon.

Here, reading and writing and arith-

metic come alive— proving to Peter

that his careful attention to school

work today can pay off in a good
career later.

While Project LIVE is one of the

most personal and important ways
Exxon is aiding education, it's still

only one way—there are dozens of

others. Including Exxon Education

Foundation grants to colleges and
universities. Bilingual schools for

Chinese immigrants. Block schools

for Spanish-speaking communities.

Service station management train-

ing courses for minorities, in-class

TV series for elementary school stu-

dents. A program that sends black

Exxon executives to black colleges

as visiting professors. And man,y

more.

As a group, Exxon-sponsored
programs to aid education are

helping students from grade school

through grad school—and enabling

some people to become students

forthe first time in their lives.



There are 21 different

eountries in Latin i^eriea,
but in one country yon
can seewhat most
of them are famous for.

Guatemala

[See your travel agent or write:

: Guatemala Tourist Commission
929 Sunrise Lane, Ft. Lauderdale, Florida 33304
Telephone (305) 565-1828
6A, Avenida 5-34, Zona 1, Guatemala City. Guatemala,
Central America

Ifyou're
thinking
aboutgoing
toseesome
partof
Latin
America,
come to
Guatemala
andsee itall.

GiT louis (or 4 days and 3 nights start at $196,00 from Miami and
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area might have played a major role

in the great extinction. If we can es-

timate organic diversity and area

for various times during the Per-

mian (as the continents coalesced),

then we can test the hypothesis of

areal control.

We must first understand two

things about the Permian extinction

and the fossO record in general.

First, the Permian extinction pri-

marily affected marine organisms. It

did not strongly disturb the few ter-

restrial plants and vertebrates then

living, and diversity of land orga-

nisms may have increased at the

time. Second, the fossil record is

very strongly biased toward the

preservation of marine life in shal-

low water. We have almost no fos-

sils of organisms inhabiting the

ocean depths. Thus, if we want to

test the theory that reduced area

played a major role in the Permian

extinction, we must look to the area

occupied by shallow seas.

We can identify, in a qualitative

way, two reasons why a coalescence

of continents would drastically re-

duce the area of shallow seas. The
first is basic geometry: If each sepa-

rate land mass of pre-Permian times

were completely surrounded by

shallow seas, then their union

would eliminate all area at the su-

tures. Make a single square out of

four square graham crackers and

the total periphery is reduced by
half. The second reason concerns

the mechanics of plate tectonics.

When oceanic ridges are actively

producing new sea floor to spread

outward, then the ridges themselves

rise high in parts of the ocean that

previously were deep. This dis-

places water from the ocean basins,

world sea level rises, and continents

are partly flooded. Conversely, if

spreading diminishes or stops,

ridges begin to collapse and sea

level falls.

When the continents collided in

the late Permian, the plates that

carried them "locked" together.

This stopped new spreading. Ocean
ridges sank and shallow seas with-

drew from the continents. The drop

in sea level alone did not bring the

drastic reduction in shallow seas

that followed. The ocean floor does

not plunge uniformly from conti-

nental shore to ocean deep. Each of

today's continents is generally bor-

dered by a wide continental shelf of

shallow water, beyond which the

continent slopes steeply to the

2,6



ocean floor. Duriiifi; tlie late Per-

mian the sea level mav have fallen

far enough to expose the entire con-

tinental shelf, thus eliminating most

of the worlds shallow seas.

Thomas Schopf of the Universitv

of Chicago has recently tested this

hvpothesis of extinction by reduc-

tion in area. Studying the distribu-

tion of terrestrial and shallow-watei'

rocks, he estimated the continental

borders and the extent of shallow

seas at several times while the con-

tinents were coalescing during the

Permian. Then, through an exhaus-

tive survey of the paleontological

literature, he counted the numbers

of different kinds of organisms liv-

ing during each of these Permian

times. This gave him data on the

numbers of organisms at different

times as the shallow seas dimin-

ished.

Daniel Simberloff of Florida

State Universitv then showed that

the standard mathematical equation

relating numbers of species to area

fits these data very well. Moreover,

Schopf showed that the extinction

did not affect certain groups differ-

entially; its effects were evenly

spread over all shallow-water in-

habitants.

In other words, we do not need

to seek a specific cause related to

the peculiarities of a certain animal

group to explain extinction. The ei-

fect was general. As shallow seas

disappeared, the ecosystem, so rich

with life in pre-Permian times, sim-

ply lacked the space to support all

its members. The bag became
smaller and half the marbles had to

be discarded.

Area alone is not the whole an-

swer. Such a momentous event as

the fusion of a single super-

continent must have entailed other

consequences detrimental to the

pre-Permian ecosystem. But Schopf

and Simberloff have provided per-

suasive evidence for granting the

major role to the basic factor of

space.

That paleontology's outstanding

dilemma should be solved with the

help of advances in two other dis-

ciplines is not sui-prising. When a

problem has proved intractable for

more than 100 years, it is not likely

to yield to more data collected in

the old way and under the old ru-

bric. Theoretical ecology and plate

tectonics have provided paleontolo-

gists with the right questions to

solve their hardest riddle.

Strangely beautiful
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for 14 days.
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Do 18th and 19th century things

have a place in our century?

From the 18th and 19th centuries come the warm and beautiful designs in furnishings,

tools and accessories that are working a new revolution in the quality of life of

twentieth century man. Read here how the Early American Society can help you

bring the beauty of early America into your family's life.

The Early American Society Story
Millions of present-day Americans are stimulated by

the warmth and beauty of young America. Some wish to

re-create in their homes a total atmosphere that recalls

Colonial days. Others practice the skills that created the

objects and art of the period. Still others wish to absorb

the background - the "social history" of the people of

that day through understanding how they lived, loved,

and worked.

The Early American Society, founded in 1969, is dedi-

cated to bringing the total story of American social

history of the period, 1700-1850, to those who wish to

use it in their lives. We accomplish this through several

programs including publishing EARLY AMERICAN
LIFE six times each year. Our magazine features articles,

lavishly illustrated, on arts, crafts, antiques, restoration,

travel to historic sites, and all related subjects of interest

to members.
To foster reading of books on these subjects, the Early

American Society Book Program offers the latest books
of leading publishers at discounts up to 25%. Heirloom

quality reproductions of outstanding early furniture

items are commissioned by the Society and made availa-

ble only to members in limited editions. Group travel

and historical assemblies offer members the opportunity

to enrich themselves under the guidance of qualified

professionals.

If your special early American interest includes

antiques, restoration, arts, crafts, social history, or simply

the warm style of the period, 1700-1850, your member-

ship in the Early American Society may become one of

your most valuable possessions. We are certain enough

of this to offer a no-risk membership. Just mail the appli-

cation below or the accompanying card. You pay only

after your mind is made up that you are satisfied with

your membership. Annual dues are S6.00.

Early JswiwJii

Americ; Am-rkm

'Member Service Center T«r- The Early American Society >

3300 Walnut St., Boulder, Colo. 80302

Please enroll me as a member in the Early American Society

and bill my annual dues of $6.00 after I have received my
first issue of EARLY AMERICAN LIFE. I understand that if

the first issue does not live up to my expectations I may cancel

without further obligation.

Name.

Address-

City^,
State. -Zip.



Do 18th centun^

jaave a place

"i pur century?

Both antiques and reproductions are the concern of

Early American Life, our official magazine. Travel,

art, craft, and the telling of the story of the people

of young America are our concern too.

Early American Society

Please enroll me as a member of the

Early American Society and bill my
annual dues of $6.00. after I have re-

ceived my first issue of EARLY AMERI-
CAN LIFE. I understand that if the first

issue does not live up to my expectations

I may cancel without further obligation.

Name

Address

City

State. .Zip.
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A Naturalist at Larse

The

Flowing

WeU of Life

Population binges, followed by-

sobering decimation, have

produced a fluid matrix for

man's unsteady evolution

by Raymond B. Cowles

All animals experience occa-

sional bad years in which either

food, space, or shelter is inadequate

to insure survival for much of their

populations: drastic declines in

numbers are a usual, necessary ad-

justment to diminished resources.

Before shelter building and tool-

making came into being, man, both

as an individual and as a species,

survived about as precariously as

anv other animal. Homo sapiens re-

quired a plethora of offspring to fill

the population gaps caused by peri-

ods of calamitv. The greatest poten-

tial fertilitv of ancient men and

women had to be realized simply to

overcome the forces of decimation.

With the advent of cave dwelling

came superior protection from the

elements. Man multiplied as high

rates of infant mortality began to

decrease and more individuals sur-

vived longer through the child-pro-

ducing years. Crude shelters, into

which families could crawl before a

storm came, followed. Such families

survived in ever greater numbers,

while those that were unimaginative

or incapable of emulation were

soon numerically inferior and less

powerful.

Bv degrees, for example, through

the use of digging sticks instead of

fingernails to procure edible bulbs,

people obtained more food; there-

fore the inventors of the earliest

tools experienced greater survival.

In succession came the use of still

other tools and weapons, and early

man progressed from hand-held

rocks to clubs, from fire-hardened

sticks to stone-tipped spears to

bows and arrows, which reached be-

yond the limitation of arm's length

hunting with its dangers from

wounded prey. Each advance re-

sulted in an increased need for

food, shelter, and land from which

to gather natural harvests or on

which to hunt.

As man's numbers and needs

grew prodigiously and inexorably,

times of tormenting scarcity re-

turned, demanding new techniques

for expanded living. The waging of

Unusual
travel plans
for the more
inteUectually
superior
traveller.

If you are a

thinking person,

The Office of

Academic Liaison

has exotic

destinations

designed to excite

your inquisitive mind.

Our ultra specialized

itineraries are truly

travelogues of art,

nature, archeology

and other scientific

adventures. For your

added enlightenment

most tours are lead by

a personage of note

in that field.

Plan an odyssey

you'll not likely forget.

Write: Office of Academic Liaisor

640 Cathcart St. Suite 307

Section NHB, Montreal
Canada, H3B1M3

I
Please forward more

|
information regarding your

unusual destinations

without obligation

Name

Address .

City—

State-

Zip Code-

Office of
Academic Liaison

640 Cathcart, Suite 307

Section NHB, Montreal
Canada, H3BTM3 J

31



war to dispossess others of their

food, their tools, and their hves was

one consequence. The tragedy of

man's technological progress is that

all his advances are quickly ren-

dered obsolete by a flood of surviv-

ing progeny.

What man has only dimly real-

ized is that he is beset by the great-

est force in living things: the uni-

versal power of every form of life to

out-reproduce chronic attrition by

death and the more spectacular ca-

tastrophes of famine, storms, dis-

ease, and war.

Every plant and animal, from the

lowest to the highest, reproduces

according to its average death rate

through all the vast span of time;

the magnificent and creative flow of

life must never cease nor can death

for long remain behind. No form of

life can reduce or increase its pro-

creation without denying life to

some interrelated organism.

The living world is wholly bound

together and is dependent on the

circulation of nutrition created by

the never-failing matrix of life and

death, the unimaginably grandiose

and tragic sequence of birth to ulti-

mate reconversion and dissolution

back to the basic molecules.

The Greeks, had they perceived

the course of life and evolution

through the natural processes of se-

lection, might have named the basic

process krene, "the flowing well,"

or biokrene, "the flowing well of

life." Our generation of scientists

speak merely of the superfluity of

reproduction, of its excess capacity,

of expendable progeny, or super-

numerary offspring. None of these

terms portrays the universality of

the phenomenon of life and death

and its indispensability to both indi-

vidual survival and species evolu-

tion by natural selection, or of its

fateful tragedy to individual men
and women while creating the need

for ingenuity, discovery, and in-

vention in the social progress of our

species.

The disastrous consequences of

any dislocations of these natural

laws have dogged every step of

man's long and weary path in

search of a final respite from hard-

ship and disaster. The biokrene is

the nemesis that has lain in wait for

every civilization and, in the end,

precipitated its doom.
The story can be traced step by

step from the days of expanding

numbers and an ephemeral reprieve

through migration to unclaimed liv-

ing areas. It is told in the perfecting

of new tools, the invention of boats

and the exploitation of aquatic re-

sources, and in migrations across

seemingly impassible barriers to the

ends of the earth. It is told, too, in

the story of overexploitation of the

soil through overgrazing; in the

eroded and salinized soils of the Eu-

phrates and the Tigris valleys; in

the ruins of Carthage; and in the

stony, barren hills of once mightv

Portugal and Spain.

But so long as man has endured,

just so long has his painfully ac-

quired backlog of scientific and

technological ingenuity discovered

new and unsuspected resources,

thereby supporting life even better

and in greater numbers and making

it more secure and self-assured.

And the consequence of every ad-

vance has been still greater multi-

plication and, of late, an ex-

ponential increase in the rate of

growth of consumers, until all re-

sources are being exploited.

Man could have chosen to keep

his numbers down, increase life ex-

pectancy, and devote the world's re-

sources to better living and a peace-

ful coexistence with his fellows.

Instead, multiplying without inhibi-

tion, he has despoiled the world

through overexploitation and pollu-

tion.

But we cannot go back; we can-

not even safely retreat before the

dangers of domestic calamity or war

from external sources. We have

gone too far along the road of bil-

lions of "souls." Only a moratorium

on births, a period of sacrificial

childlessness that will redeem our

reproductive folly, can stave off^ a

plunge back to the life of Neander-

thal man.

The great tragedy of mankind is

that the more we realize ambitions

for the good of ourselves and for

others, the sooner we will be hum-

bled by the as yet invincible bio-

krene. Although we may not be-

come extinct as a species, tech-

nology and science will become but

a frustrated Promethean dream of a

golden era that can never quite be

attained—unless we become content

to live with fewer of our kind and

learn to drink moderately from the

well of Ufe.

Raymond B. Cowles is professor emeri-

tus ofzoology at the University of Cali-

fornia at Los Angeles.

The Great Explorers
Only 1600 American Collectors

may possess the beauty and
innovative artistry of •

this fine 1 0-medal
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Pre-Announced, Extremely Limited
Editions in Bronze, Silver, and Cold on
Silver Vermeil

Vermeil limited to just 200 sets:

24 Karat Cold on pure Silver; antique
patina

Silver limited to just 600 sets:

.999 fine Silver with a hand-finished,
antique patina

Bronze limited to just 800 sets:

Solid Bronze, the traditional metal of
medallic art, with an unusual, deep-toned
patina personally selected by the sculptor.

Each strictly limited edition is hall-

marked and serially numbered for per-

sonal registration. While the weight of

each medal will vary due to differences

in relief, the silver and vermeil collec-

tions each contain over 10,000 grains of

.999 fine silver. |480 grains per troy ounce)

Your Collection May Be Purchased
by Subscription
Both the Vermeil and the Antique Silver

Editions may be delivered to you at the

rate of one medal every month. (The
Bronze Edition, because of its signifi-

cantly lower cost, is only available as a

complete set.) Should you decide to

purchase your collection on a subscrip-

tion basis, your initial payment for the

first medal guarantees that no matter
how high the price of gold and silver may
rise in international markets, you will pay
only the issue price listed here for each
succeeding medal in the series.
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Hold history in your hands.

TheWorld's Great Explorers and their Historic

Voyages Captured in Sculptured Art Medals
with extremely small Limited Editions.

They conquered the wilderness. Prevailed over the

forces of nature. Ignored danger and deprivation to

explore the unknown. To stretch the bounds of

human knowledge. To attain what others be-

lieved to be unattainable goals.

Men like Christopher Columbus, im-

pelling a mutinous crew ever onward across

an unending sea toward a foreboding hori-

zon. Or Robert Peary, driving himself, his

men, and his primitive dog-drawn sleds

across a barren, uncharted ice pack to

reach the vast wasteland of the North Pole.

\^

Columbus and Peary were but two
of The Great Explorers. Their exciting discov-

eries—and eight other momentous explorations

—have been transformed into enduring art by the

creative genius of the great Finnish sculptor, Kauko
Rasanen. In a most unusual medallic tribute,

Rasanen has captured the personalities of these

men-above-men in dramatic, high relief portraits,

while on the reverse of each medal he offers his

own symbolic interpretation of each great discov-

ery. The bold, impressionistic styling of his im-

agery, his use of concave and convex surfaces,

his transformation of positive and negative im-

ages, has created a truly imaginative art medal
series style that has never before been seen
or offered to the American Collector.

You can hold history in your hands

share in this artistic and historic experi-

ence. You can own this unique col-

lection of ten sculptured art medals

by filling in and mailing the ac

companying coupon. To avoid

disappointment, please don't

delay. Editions are extremely

limited.

Medallic Art Company
Medalist to America since 1900
Old Ridgebury Road, Danbury, Conn. 06810
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He wants oil without oil spills.

So do we.

Meet Walt Welles, conservationist, former navigator on an oceanograplnic

schooner. Loves the sea. Worries over what man might do to it. Hates

oil spills.

But he also likes what petroleum does for his enjoyment of nature.

Quick-drying sails made from petrochemical feedstocks. A maintenance-

free fiberglass hull, also petroleum-derived. An auxiliary engine that

couldn't go anywhere without diesel fuel.

So he wants conservation—plus adequate supplies of petroleum.

Which, to Walt Welles, is simply a matter of realistic trade-offs on conserva-

tion issues involving oil.

Offshore drilling? "Yes, within reason," he says. "I certainly don't

want to look at nothing but oil wells when I put to sea. But I'm told a single

production platform today does the job of many earlier ones." We could

also tell him some of our plans for the future, like producing oil on the bot-

tom of the sea. In many cases with no visible platforms at all. This new

system is being tested right now.

As to building deepwater ports to handle very large tankers: "I'm

excited, as a conservationist, that crude oil could be unloaded at a buoy 1

or 20 miles out to sea, then carried by submarine pipeline to storage tanks

ashore. That means fewer vessels in our ports. Fewer risks of collision and

oil spills. And no need to dredge our harbors, damaging the eco-system."

It also means that we'd be able to handle our imported crude oil in the

most economical way.

"The trick," Welles says, "is to make the ocean work for all of us.

Yield her fish and her oil. Without messing up the critical balance of nature.

Orthe beauty we all love."

Well said, Walt. We couldn't agree more.

Mobil
© 1974 Mobil Oil Corporation
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Gamblers of the Biosphere

One of the most successful

plant families, the more

than 20,000 orchid species

have evolved an elegant

technique for finding their

special places on earth

by Edward S. Ayensu

Color photographs

by Kjell Sandved

Oncidium Red Velvet, Jamaica and Dominican Republi(

Cherished by laymen and scien-

tists, orchids are the best loved of

all the flowering plants. They be-

long to the largest plant family,

with an estimated 20,000 to 35,000
species. Orchids vary not only in

their form and structure but also in

the habitats they occupy throughout

the world. Some live on the ground
in temperate regions; others cling to

trees high in the canopy of humid
tropical rain forests. What were the

origins of these complex plants and
how were they dispersed over the

globe?

Phytogeographers and evolution-

ists generally agree that orchids ap-

peared early in the Tertiary period,

some 65 million years ago, when
the global environment was stable.

The plants probably originated in

the region now covered by tropical

Asia, with Polynesia as the western

margin of the Pacific and South
America, the eastern. The current

continents of Asia and South Amer-
ica are the result of a large land-

mass division that took place in the

middle of the Tertiary period. Sub-

families of the orchid, family may
have had a common origin, but they

subsequently developed indepen-

dently in different areas. For ex-

ample, of the four genera that con-

stitute the subfamily Cypripedi-

oideae (relatives of lady's slipper or-
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Epidendrum elHplicum.^'est Indies and Brazil

chids), two, consisting of about six-

teen species, inhabit the tropics of

South America; a third genus (ap-

proximately fifty species) grows in

Asia; and the fourth (about fifty

species of lady's slipper orchids) is

found in the north temperate re-

gions of the world.

Of the 750 to 800 genera of or-

chids, only about 12 (comprising

about 850 species) occur in all

three tropical regions of Asia,

America, and Africa-Madagascar.

Somehow the seeds of these species

must haye dispersed from their con-

tinent of origin to the other land

masses.

In recent years the subject of

plant dispersal has received great

attention, especially the long-dis-

tance movement of seeds and fruits

bv means of ocean currents, wind,

birds, and man. All of these dis-

persal phenomena have affected the

distribution of plant life. With re-

spect to orchids, however, some ma-

jor biological factors influence long-

distance dispersal.

Orchid seeds are among the

smallest produced by flowering

plants—some are as small as 0.3

millimeters long. Each seed capsule

contains hundreds of thousands of

seeds. A mature capsule of Cym-

bidium tracyanum carries about

850.000 seeds. There are species of

Cymbidium and Maxillaria that

have as manv as 1.5 million seeds

per capsule, and some species of

Cattleya, up to 5 million. If the via-

bility of all orchid seeds was even

10 percent and if growing condi-

tions were favorable everywhere,

the earth's surface would be cov-

ered with orchids in a short time.

Orchid seeds differ in their rate

of development within the capsule

and also in the time of their release.

The seeds of Listera cordata are

sometimes released from the lower

capsules of a stalk while the upper

flowers are still open and appar-

ently functional. Seeds may also be

released from fruits whose flower

parts are still functional.

The embrvos of orchid seeds are

extremely reduced in comparison

with those of most other plants.

Consequently, their early germina-

tion stages are different. Embryos of

all orchid species first enlarge to

produce an oval mass of cells, or

\
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Masdevallia ignea, Colombia
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^R)to(orni, which is IrccjutMitly cov-

ered with absorbino; hairs called rhi-

zoids. Tlie protDcorms of some ter-

restrial species develop chlorophyll

as the embryos swell and begin to

grow. These photosynthetic proto-

corms develop comparatively rap-

idly, but some species may not de-

velop chlorophyll for months or

even years after growth has com-

menced. The successful germina-

tion of such small, rudimentary em-

bryos is difficult even if they find a

suitable habitat.

To insure their survival, the

protocorms of almost all orchid spe-

cies must come in contact with a

fungus. The fungus—generally dif-

ferent for each species—grows into

the cells of the developing proto-

corm. The orchid seedlings then ab-

sorb the invading filaments of the

fungus. In this curious symbiotic

relationship between two diverse

plant groups, the fungus supplies

nutrition for the orchid and the or-

chid supplies a habitat for the fun-

gus. In many cases the presence of

a fungus is essential since certain

orchids are devoid of any green tis-

sue and are therefore unable to

carry on photosynthesis.

Some orchidologists discount the

possible long-distance dispersal of

orchids because, unlike most other

plants, the seeds are devoid of the

food-storing tissue called endo-

sperm; thus the seeds are too small

and not adapted for extensive trans-

oceanic dispersal. These scientists

believe that the seeds cannot be

transported by wind across the

oceans because they desiccate rap-

idly, and that if immersed in seawa-

ter for a long time, they will lose vi-

ability.

While these observations are

valid, some studies indicate that

seeds of, for example, Cypripedium,

will remain viable after eight years

of storage in a cool micro-

environment. Other studies have

proved that seeds of the pink grass

orchid, Calopogon pulchellus, were

viable after five years of storage.

Quite possibly some of the billions

of orchid seeds produced could find

protection among other objects that

are commonly moved long distances

by ocean currents.

Probably some of the seeds also

could be quickly transported across

Renanlhera monachia, Burma

the oceans by winds. In recent

years phytogeographers have begun

to understand the significance of

plant dispersal by jet streams—very

powerful, high-altitude winds that

sometimes reach speeds of 300
miles per hour. These winds circu-

late around the much slower winds

that move from one continent to an-

other. I believe that some orchid

seeds could be transported across

the oceans by jet stream winds in a

short time.

Among the orchid genera and

species in both Africa and South

America, the genus Manniella—a.

rare terrestrial orchid with dis-

tinctive yellowish flowers—has the

most spectacular distribution. Of its

two distinct species, M. gustavia

occurs in the dense forest of West

Africa's Cameroon Mountains and

M. americana in the Guayana high-

lands of northeastern South Amer-

ica. Since this genus probably did

not migrate by land between West
Africa and South America, I specu-

late that migration took place by

long-distance wind dispersal. The
restrictive distribution of the genus

may be due exclusively to the strict

ecological requirements of the

plants, provided only by the Guay-

ana highlands and the Cameroon
Mountains.

Another possible dispersal agent

is the bird. Leslie Garay of Harvard

University points out that seeds can

become attached to the feathers of

migrating birds, although orchid

seeds would probably dry out and

not survive.

In my opinion, birds could act as

a dispersal agent by carrying orchid

seeds in mud on their feet. By this

method, the billions of orchid seeds

produced over millions of years

could have come in contact with the

millions of migratory birds, present-

ing a strong chance for the long-dis-

tance transport of seeds and their

subsequent establishment in the

relatively small ecological niches

needed to accommodate orchid

seedlings.

Assuming the seeds crossed the

oceans successfully and came in

contact with the required fungus,

how were they deposited in a satis-

factory ecological substratum? One
explanation is that the mineral re-

quirements of germinating orchid

seeds and the growth of their seed-

lings are not substantially different

from those of other flowering

plants. Also, despite their delicate

appearance, orchid seedlings can

withstand comparatively harsh envi-

ronmental conditions; nearly 80
percent of all orchids grow in trop-

ical latitudes with altitudes ranging

from sea level to more than 6,000

feet.

Aside from intercontinental dis-

persal of orchids, there are some in-

teresting intracontinental distribu-

tions of species that may have

resulted from geologic changes in

the Tertiary period and subsequent

divergent evolutionary and phylo-

genetic developments.

Many botanical and geologic

studies of tropical America have in-

dicated that 50 million years ago,

like today, the Amazon and Para-

guay basins were low lying. Large

quantities of ancient marine sedi-

ments have been found near the

coasts of western Venezuela and at

the mouths of the Amazon and La
Plata rivers. Such ecological condi-

tions did not then, and do not now,

permit a large colonization of or-

chids in the Amazon and Paraguay

basins, with the possible exception

of the Guayana Shield area. Eastern

and southeastern Brazil, however,

have for the past 50 million years

maintained fairly uniform climato-

logical and ecological conditions

that have led these regions to be-

come rich in orchids.

Over the ages, there has been a

tremendous interchange of orchid

species between Central and South

America. Paleoclimatic history in-

dicates that during the Tertiary the

two continents separated from each

other on a number of occasions

when portions of each land mass

sank. The orchid flora of Panama,

however, is similar to that of the

lowland region near the Andes, ex-

tending from Colombia to Bolivia,

and to that of western Venezuela.

The orchids of Costa Rica exhibit a

mixture of both Central and South

American elements, and the orchid

floras of Cuba, Haiti, the Domini-

can Republic, and Puerto Rico

have much in common with those of

Central America. The orchids of the

Lesser Antilles—notably Guade-

loupe, Dominica, Martinique, and
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Trinidad—are decidedly more
closely related to the South Ameri-

can orchids.

No doubt the interchange of or-

chid species between Central and

South America, and even within

each continent, has been a slow

process, one that must have begun

in the Ice Age and continued dur-

ing the interglacials. Evidence sug-

gests that there were four or possi-

bly five major glaciations, each

taking some 90,000 years to reach

its peak. Although the effect of

these glacial fluctuations on the or-

chid flora is not clear, scientists be-

lieve that many orchid species were

established in the Amazon region

during the Pleistocene when the ba-

sin gradually began to fill with sedi-

ments brought down by Andean
rivers.

The distribution of orchids

within tropical Africa is much more
straightforward than in the Ameri-

can tropics. Tliis is because the area

in Africa where orchids grow is eco-

logically more uniform than the

American tropics. In Africa, orchid

species are most abundant in the re-

gion extending from ten degrees

north latitude to ten degrees south

latitude; in the American tropics,

the latitudinal range is greater:

from about twenty-four degrees

north latitude to twenty-four de-

grees south latitude.

A compeu-ison of the orchids in

Africa with those in nearby Mada-
gciscar shows that some two thou-

sand species exist in either one or

the other of the areas, but only

eleven of these species exist in both

places. The relative proximity of

Africa and Madagascar should have

facilitated the interchange of their

flora and fauna—and most certainly

their orchid floras—but such is not

the case. To complicate this un-

solved problem, there are several

instances of orchid species in-

habiting both South America and
Madagascar, but not mainland Af-

rica itself.

The distribution of orchids in

tropical Asia presents an equally

fascinating dispersal story. Such
areas as New Guinea, Polynesia,

and Australia may appropriately be
included with the tropical region of

east Asia, since the Asiatic genera

have spread throughout this whole

area. New Guinea, for example,

possesses a large number of en-

demic orchid flora. Several of its

species and those of Southeast Asia

have found their way to the Polyne-

sian Islands, but not all the Polyne-

sian Islands are orchid rich.

The Hawaiian archipelago has a

diverse flora but is very poor in or-

chids, with only three endemic gen-

era represented. Anoectochilus, a

genus of about eight species, ex-

tends from southern India across

Malaya and northeastward across

Polynesia, with Hawaii as the

northernmost Pacific limit and

home of one species, the terrestrial

A. sandwichensis.

Occurring in the same habitat as

Anoectochilus, in the humid lower

forest zone of all the islands, is a

single native species, Liparis ha-

waiiensis. The genus Liparis com-

prises more than 120 species scat-

tered over the tropic and temperate

regions of the world. Some of the

species are terrestrial; others,

epiphytic. In Hawaii, L. hawai-

iensis is epiphytic; in eastern Af-

rica, however, a different species of

the same genus, L. neglecta, grows

on the ground in the leaf litter of

the forest floor. In parts of Kenya,

L. neglecta is an epiphyte found at

altitudes above 7,000 feet.

In Hawaii, the genus Habenaria
is represented only by H. holochila,

which is endemic to the summit
bogs of a number of Hawaiian

mountains. Those bogs are situated

in the cloud belt at elevations of

3,000 to 6,000 feet. Geologic his-

tory indicates that the present is-

lands of Hawaii—a chain of vol-

canoes that erupted from beneath

the ocean—have always been iso-

lated from continents and large

land masses. The Hawaiian region

doubtlessly rose in the ocean long

after the final burst of orchid migra-

tion and subsequent speciation in

tropical Asia, yet the seeds of a few

orchid species somehow reached

these mid-Pacific islands.

Australia, New Zealand, New
Caledonia, and the New Hebrides

form a more or less homogeneous
unit, having many orchids that emi-

grated from Southeast Asia, espe-

cially in the Dendrobium and Cym-
bidium groups. Species belonging

to the neottiod and diuridoid groups

are mostly native to this area and

must have spread northward into

the tropics. Australia has nine en-

demic genera and some thirty-two

species. Tasmania has only one en-

demic genus, while New Zealand

has two.

The Australian orchids have fol-

lowed several levels of migration.

The ranges of some species prob-

ably do not extend beyond the areas

where thev originated. Others have

spread to New Guinea and beyond
to Southeast Asia. Two other genera

have migrated extensively from

Australia. The six species of Stig-

matodactylus have spread to India,

Java, Celebes, and Japan; and the

two species of Codonorchis have

spread to southern Chile and Ar-

gentina.

The distribution of orchids in the

North Temperate Zone is complex;

nevertheless we can make certain

observations in view of the current

understanding of the origins of

many orchid genera and their pos-

sible migratory routes. Probably as

some orchid genera migrated from

Asia or Africa to the North Temper-
ate Zones, they became adapted to

cooler climates. Also some of the

Asiatic and African species, to-

gether with the South and Central

American members, may have de-

veloped occasional "extensions" to

North America. Genera of the sub-

family Orchidoideae, which origi-

nated in Africa, have spread into

western and eastern Europe as well

as northeast Asia. Seven members
of the Asiatic genera extend into

the North Temperate Zone.

The orchid family long ago

evolved its unusual method of dis-

persal. Unlike the oaks, with their

hard-covered acorns, or tulips, with

their food-rich bulbs, the orchids

turn their reproductive energies

into producing great quantities of

tiny, fragile seeds.

Like a gambler trying to cover

every possible bet, the orchid fam-

ily each year casts billions of seetls

into the biosphere. Most of these

fail to germinate; but each year

enough millions of the seeds find a

pathway to the right combination of

habitat and fungus to maintain, in

all its wondrous and beautiful di-

versity, one of the most successful

plant families on earth.
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Song of the Bunting
Securing a territory, attracting a mate,

and avoiding conflict with other birds can all he

accomplished with a limited vocal repertoire

by William L.- Thompson and Kenneth A. Shiovitz

The English language contains

about fifty distinct sounds. Of these,

few have any meaning as separate

entities. Put some of them together,

however, and you can have "ice

cream," "empathy," or "indigo

buntings." You might also have

"crei ceam," "pathyem," and
"godiin stingbun." The second

group of sounds would not be famil-

iar as spoken English, but one

could recognize that it was a human
being speaking, what sex that per-

son was, and his or her spatial rela-

tionship to the listener. These bits

of information are conveyed by

means of the paralinguistic features

of voice quality, relative pitch,

loudness, and the directional char-

acteristics of sound waves. Aside

from this general information, jum-

bled sounds do not relay a clear

message because of their unfamiliar

arrangement. These examples illus-

trate two factors that, together, al-

low the human auditory communi-
cation system to work: a set of

common sounds and a set of com-
mon rules to regulate their organi-

zation. Both factors have recently

been found to exist in the vocaliza-

tions of the indigo bunting.

The indigo bunting is a small,

sparrow-sized bird, whose breeding

range covers roughly the eastern

half of the United States. Males are

bright blue, or indigo, in the breed-

ing season, becoming browner in

the autumn, while females are

brown throughout the year.

In birds such as the bunting we
can distinguish two different types

of vocalizations. One, which we
have investigated intensively, is

called the song—an elaborate, usu-

ally rhythmic utterance. The second

type is referred to as a call. Calls

are short sounds that include the
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tweets and cheeps of many birds.

They often differ from song in the

way they develop in the young bird,

as well as in their simpler form. For

example, a young indigo bunting

must hear the song of its own spe-

cies early in its life in order to sing

a normal song. On the other hand,

calls of this species will develop

normally even if the bird never

hears adult individuals of its own
kind. Each call usually conveys a

rather limited message. There are

bunting calls that have such human
approximations as "food," "feed

me," "sex?" "sex!" "look out!"

and "scram!"

During the breeding season the

male indigo bunting can be heard

singing from conspicuous song

posts on his territory. Each song

lasts two or three seconds with a

pause of about ten seconds in-be-

tween. Males usually sing one char-

acteristic song over and over, and

with such consistency that an indi-

vidual can often be recognized. One
banded bird was observed singing a

remarkably stable song for four

years.

Melodic and rhythmic character-

istics of these songs are produced

by changes in sound frequency and

some regularity of silent periods be-

tween sounds. Frequency changes

take place rapidly, with high

and low frequencies alternating

throughout. These modulated
sounds are organized into recogniz-

able units, called figures. They are

often continuous sounds, but they

may be divided by periods of si-

lence lasting a few hundredths of a

second. Most of the figures are re-

peated at least once in almost iden-

tical form. When several songs of a

single bird are compared, it is

found that figures are reproduced

again and again with remarkable

consistency. The songs of different

males, however, may contain fig-

ures that seem completely different

from one another. Judging from the

large frequency range that these

sounds cover and the rapid fre-

quency changes that a bird can

make, one might expect an almost

unlimited number of figures to be

present in a large population of in-

digo buntings. We discovered that

this is not the case.

From 1965 to 1967 the songs of

more than eighty individual indigo

buntings in southeastern Michigan

were recorded. After measuring the

duration, frequency ranges, and

various other parameters of hun-

dreds of bunting figures, we found

that a number of figures from differ-

ent birds looked almost identical.

In fact some figures were found in

more than twenty different songs,

with an unmistakable consistency

of form. Most songs contained from

three to ten different kinds of fig-

ures, but in the 165 birds that we
have recorded to date, only 128 dif-

ferent kinds of figures were identi-

fied—indicating a high degree of

"figure sharing" in the species.

To determine how significant fig-

ure sharing is in a local population

of indigo buntings, thirty-nine

males were recorded at the Edwin
S. George Reserve near Pinckney,

Feeding her young at a nest

site she chose, this female

indigo bunting was first

attracted to the area by the

songs of her mate.







Michij:;;!!!. in 196.'i. The rcsulls coii-

(irmed ihal the number ol' figun^s

preseiil in a population is limited.

Another sampling in 1967 revealofl

that there was a high degree of eon-

linuitv in tlie use of the same fig-

ures from year to year.

We then tried to determine
whether a limit to the number of

figure types also existed for the spe-

cies as a whole. It was possible that

local populations might develop

their own dialect, and that figure

similarities might decUne with in-

creasing geographical separation.

This had already been shown to be

the case in white-crowned sparrows

in coastal California. Song record-

ings of indigos from New York,

Ohio, Nebraska, and Kentucky
were obtained for comparison with

the Pinckney population. As ex-

pected, some unique figures were

found in each of these populations;

but more than 90 percent of all the

figures from these other states were

present in the Pinckney population.

We concluded that indigo figures

are extremely stable on a temporal

and geographic basis, and that the

species as a whole utilizes a limited

set of song figures.

To evaluate the significance of

such a limited group of sound pat-

terns, we must consider the func-

tion of bird song in general. In

strongly territorial birds such as the

indigo bunting, song is the main
mechanism for securing and de-

fending an ample breeding area.

The possessor of a prime territory is

normally assured of enough food for
'

his mate and offspring and plenty of

nesting and hiding places. When
population density is high, only the

strongest males are able to retain a

suitable piece of land. The weakest

birds do not breed or are forced to

nest on poor or marginal territories.

To achieve this distribution, the

species wastes very few lives in di-

Male indigo buntings

broadcast their territorial

claims and breeding condition

via a limited but stable

set ofsongfigures.

rect combat. Instead, strength is

tested by singing, and many vocal

(and visual) displays intervene be-

tween threat and actual attack. By
singing, a territorial bird communi-
cates several things at once: avian

equivalents of "I am a male indigo

bunting," "I am in breeding condi-

tion," "This is my territory," "I am
tough," and "Get out!" The whole

song conveys all these different

messages. There is no evidence that

some parts of the regular song have
different meanings than others. No
specific figures have specific mean-
ings comparable to the words in a

sentence in human language.

In many territorial birds singing

begins early in the spring. At this

time male indigo buntings suddenly

appear in suitable habitat within

their breeding range, having re-

turned from a winter spent in Cen-

tral America. These early arrivals

are the older, experienced males,

and they have the first opportunity

to occupy the prime territories.

Wlien the females arrive soon after-

ward, they may be guided by the

male's song to a suitable nesting

habitat and a mate.

On the other hand, females prob-

ably do not base their choice of

mate solely upon the attractiveness

of his song. Song may guide the fe-

male to a territory, but the intuitive

choice to remain there probably de-

pends upon the over-all potential

for successful breeding within the

territory. Females have been ob-

served inspecting every potential

nest site in a territory before desert-

ing it a few days later if nothing

suitable is available. This often hap-

pens with first-year males, who are

typically forced to occupy marginal

habitat. These birds seldom attract

mates (although they sing as vocif-

erously as older males) probably be-

cause of poor landholdings.

The question, then, is whether
any of these functions of song are

enhanced by a stable, limited set of

song figures. Recognition of songs

between different species could be
an important factor in the evolution

of the figures. The indigo bunting

has several relatives, including the

lazuli bunting and the painted

bunting, whose songs are rather

similar. Several other bird species,

such as the American goldfinch and
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the same habitat and range as tlie

indigo bunting; humans easily con-

fuse the songs of these species with

tliat of the indigo.

Working within the territorial

boundaries of a number of male in-

digo buntings, we used a tape

recorder to test species recognition

of song. When the territory owner
began to sing, we played a record-

ing of a lazuli bunting or a painted

bunting. Male indigos did not re-

spond to the songs of either of these

species, even when a dummv of a

male indigo was placed next to the

tape recorder. The playing of an in-

digo bunting song, however, usually

brought an immediate response. It

was clear from these tests that a

male indigo bunting can readily dis-

tinguish songs of other species from

those of its own kind.

The role of the song figures in

intraspecific recognition was then

examined. We were able to create

experimental songs composed of

new figures by playing a normal in-

digo song backwards. Wlien this is

done, the detailed forms of the fig-

ures are changed without altering

frequency ranges or gross temporal

features. If species recognition were

limited to normal figure types

alone, the new backward figures

should elicit no positive response

from male indigos. In fact, how-
ever, they gave almost a full re-

sponse to the backward song. The
conclusion was that a wide range of

figure shapes is capable of evoking

positive response.

It seems likely, therefore, that a

specific configuration is not essen-

tial for intraspecific recognition,

but it is also clear that song figures

must conform to a particular fre-

quency range, must be within nar-

row limits of duration, and must be

spaced at particular intervals. It

may also be necessary for the fig-

A female may respond to the

song of a male, but if no

suitable nest site is

available in his territory

she will desert the area.

urcs lo contain certain subpatterns

of frequency change.

A student in our laboratory, John

Rice, studied the development of

song in the indigo bunting. He
found that males kept in sound iso-

lation would develop songs contain-

ing figures that had never been

found in wild birds. Although these

figures appeared "indigolike," they

were distorted in both duration and

frequency range. We can conclude

from this study and from field ob-

servations that indigo buntings

copy their song figures from other

buntings they hear singing. The
studies of isolated birds show that

the male indigo is capable of sing-

ing many more types of song figures

than he usually does.

There is evidence that new fig-

ures may arise in a population from

preexisting ones through a slow pro-

cess of change and selection. The
figures seem to show the same kind

of variation from individual to indi-

vidual as such morphological char-

acteristics as body size and plumage

pattern. This variety of figure types

is probably a valuable adaptation

for survival. If every bird in the

species sang only a few types of fig-

ures, species recognition would be

simple; but in dense woods or un-

derbrush a female might have diffi-

culty recognizing her mate's song,

and one male might not be able to

distinguish a singing neighbor from

a stranger. There is evidence that

individual recognition by song fig-

ures does take place. Tape-playback

experiments with several species of

birds have demonstrated that male

birds respond more vigorously to a

stranger's song than to either their

own or a neighbor's song.

Another possible means of com-

munication is the intensity of sing-

ing. Intensity changes in human
speech, for example, when we are

angry or upset, include variations of

loudness, differences in accent, or

changes in the spacing of sounds.

Some of these factors have been ob-

served in the indigo bunting during

intense territorial disputes. Drastic

changes in loudness of song are

sometimes heard when a bird that

has been singing in the low under-

brush is suddenly challenged. No-

ticeable increases in the length of

the songs and in the number of

songs per bout are also heard dur-

ing territorial encounters. It is quite

probable that high-frequency song

components are especially in-

timidating.

Singing provides many avenues

of information transfer. Variation

can occur at the level of the figure,

the song, the bout of singing, the

emitted sound itself, the silence be-

tween sounds, or in combinations of

sound and silence. Different species

can therefore exploit different as-

pects of song to fit their specific

communication needs. For ex-

ample, while indigo bunting males

generally do not vary their song

patterns, painted bunting males

usually sing two or three different

songs, and catbirds can sing more
than 170 different song phrases.

The ecological significance of in-

dividual song variation seems to be

the avoidance of the confusion that

might result if all species in a com-

munity used the same songs. Like-

wise, the indigo's conservatism in

song figure variation, which limits

the number of figure types em-

ployed by the species, seems to en-

hance species recognition by de-

creasing the number of figure

patterns to which the bird must re-

spond. For any given species there

must be a dynamic balance between

the need for song stability and con-

servatism, leading to clear-cut spe-

cies recognition, and song varia-

tion, leading to individual
recognition.

Besides giving us information

about the communication system of

the indigo bunting and its role in

this species' repertoire of survival

mechanisms, research of this sort

shows promise of further signifi-

cance in broader areas of animal be-

havior study. By examining a visual

record of a complex behavior pat-

tern such as song or the temporal

organization of singing behavior, we
can measure actions that last only

several hundredths of a second or

less. Here we approach an area, still

largely unexplored, between gross

behavior and neural conduction.

Studies of behavior at this level will

help us to understand more of the

physiological basis of all behavior.

Bird song may soon communicate
more to us than it does to the birds

themselves.
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The Sharecropper's Plague
Behind the misery of pellagra is a history of corn-filled diets,

ill-stocked commissaries, and families tied to one-crop farming

An unfortunate attribute of hu-

mans is their capacity to induce dis-

ease. Man-made diseases include

food poisoning, alcohohsm, drug

addiction, toxic reactions to indus-

trial chemicals and medications, ra-

diation injury, and nutritional defi-

ciencies. In the eighteenth century,

sailors suffered from scurvy because

they had no access to the fresh

fruits and vegetables that could

have provided them with the neces-

sary vitamin C. Rickets, or vitamin

D deficiency, was rampant in slum

children of the nineteenth century

because thev had no chance to play

in the sun. Pellagra, traditionally a

disease of corn eaters, came about

because of the contract system be-

tween those who owned land and

those who worked on it.

Pellagra was first observed in the

eighteenth century by a Spanish

physician, Caspar Casal, who found

it was a common cause of ill health

and early death among the poor in-

habitants of the Asturias. His de-

scription of the disease, then

termed mal de la rosa, was pub-

lished posthumously in 1762. A
few years later the same condition

was described in north Italian peas-

ants, and by the beginning of the

nineteenth century, pellagra had

appeared throughout Europe, caus-

ing physical deterioration, psycho-

sis, and death to thousands of poor

people in Spain, Italv, southwestern

France, Austria, Rumania, and the

countries of the Turkish empire.

Pellagra was also recognized in

Egypt and South Africa, and in the

first decade of the twentieth century

it became a scourge in the southern

United States.

The pellagrins—those who are af-

flicted with the disease—have an in-

sidious, chronic, and potentially fa-

tal illness. Physicians have usually

divided the course of the disease

into four stages. The first is marked

by vague symptoms, including

headache, malaise, neck pains, diz-

ziness, weakness, particularly of the

legs, and hypersensitivity to touch.

In the second stage, the skin be-

comes sensitive to sunlight; ex-

posure to the sun results in redness

of the skin followed by chronic

dermatitis of the exposed portion.

Although the majority of skin

changes follow light exposure, pel-

lagrins also develop skin lesions af-

ter certain other kinds of injury,

such as exposure to excessive heat

from stoves. Soreness of the tongue

and mouth, accompanied by great

thirst, may develop early in the dis-

ease or may be coincident with the

second stage.

The third stage is characterized

by the appearance of severe distur-

bances of the central nervous sys-

tem. The patient experiences abnor-

mal burning sensations of the

hands, abdomen, shoulders, arms,

and feet and suffers from an almost

constant headache. But the most

prominent symptoms are psychical,

including profound melancholia. It

is not unusual for the patient to

have delusions of persecution or

sin. Some pellagrins show suicidal

tendencies. Refusal to eat is a

serious complication and in a debil-

itated patient may lead to starva-

tion. The last stage is one of

wasting, with increasing weight

loss, diminishing strength, and a

tendency to succumb to inter-

current disease such as infection.

In a northern temperate climate

the first symptoms usually develop

early in the year. The second stage

appears as the season advances and

there is more sunlight. These symp-

toms, particularly the dermatitis

from light exposure, last about

three to four months, during which

time the skin becomes darker over

the affected parts. Then the condi-

tion recedes and the pellagrin ap-

pears to recover. During succeeding

springs, however, the disease reap-

pears with increasing severity, so

that the patient passes gradually

into the later phases. Wlierever en-

demic pellagra occurs, mortality is

related to prolonged nutritional de-

privation.

From the time of Casal, physi-

cians have noticed that the people

who develop pellagra subsist on cer-

tain limited foods. Casal described

how the poor laborers in the As-

turias lived on a diet of maize var-

ied only by the addition of turnips,

chestnuts, cabbages, and apples.

Casal also noted that the disease

could be effectively treated by ex-

panding this diet. In Italv the pella-

grins subsisted on polenta, a kind of

baked cornmeal porridge flavored

with salt, butter, and cheese. Fruits

and vegetables were eaten only

when available at little or no cost.

In France pellagra was first seen

in the Bassin d'Arcachon area. Jean

Hameau, the first physician to de-

scribe pellagra in that area of the

Landes, remarked that "this disease

attacks indivdduals of both sexes

and all ages, but I have not yet seen

it in any but the poor and uncleanly

who subsist on coarse food." This

was written in 1829 at a time of lo-

cal economic depression. The
Landes was a marshy area, un-

52



by Daphne A. Roe

claimed from the depredations of

tiie sea. The local peasants lived on

an almost exclusively cereal diet,

based on maize. In 1846 Lalesque

wrote of the Landais that their food

consisted of cornmeal boiled with

salt and water [cruchade), some rye

bread, mousset (tried ham fat), and

soup made with a little bread, on-

ion, rancid fat, and vinegar. Occa-

sionally, this diet was varied by the

addition of salted sardines. Wher-

ever endemic pellagra has occurred,

the afflicted have subsisted for long

periods of time on a diet based ei-

ther on maize or, less commonly,

millet.

Tlie association between pellagra

and a diet containing a large pro-

portion of corn was one that many
physicians began to perceive in the

eighteenth century. It was elabo-

rated in the nineteenth century, but

conflicting theories also appeared.

Some believed that the disease was

caused only by the consumption of

moldy corn, while others held that

it was due to an inherited suscepti-

bility, an infection, or excessive ex-

posure to sunlight. Theophile Rous-

sel, a French physician writing in

1845, held that pellagra was due to

the consumption of moldy corn, but

he acknowledged that the disease

was hardly ever seen in those who
had a mixed diet containing ade-

quate amounts of meat or other

sources of animal protein. He also

noted that the disease was rare in

those for whom wheat or rye bread

was a major part of their food in-

take.

In 1916 the American physician

Joseph Goldberger and his col-

leagues in the I .S. Public Health

Service made an extensive study of

the diet of pellagrous and nonpel-

lagrous households in textile mill

communities in South Carolina.

Most of the people they studied

lived on the traditional southern

diet of corn, fatback. and molasses:

The members of pellagrous house-

holds ate almost no fresh meat or

eggs; but among those households

that consumed a certain amount of

meat and eggs, as well as milk and

cheese, pellagra was rare or absent.

The striking similarity in the

diets of pellagrins in the different

countries in which the disease has

occurred is of particular interest. It

is much more significant that these

people had little or no intake of

fresh meats and cereals such as

wheat than that they based their

diet on corn. A series of studies ini-

tiated by Goldberger led to the dis-

covery by Conrad Elvehjem that

pellagra is the result of a deficiency

of niacin, or nicotinic acid, a B
complex vitamin that is present

most richly in fish, peanuts, yeast,

and meats, particularly organ

meats. Moderately good sources of

niacin include wheat and such le-

gumes as peas, kidney beans, soy-

beans, and navy beans. Further, the

'

relative absence of meat from the

diet causes not only a niacin defi-

ciency but also a deficiency of the

amino acid tryptophan, which is, in

part, converted to niacin in the

body. Corn is a poor source of both

tryptophan and niacin, and a pro-

longed diet consisting almost exclu-

sively of corn is likely to result in

pellagra.

The Indian societies of Mexico

and Central America seem to be the

one exception to this general rule.

Corn has been their traditional

staple, yet within recorded times,

pellagra has seldom been a signifi-

cant problem. In 1869, Ismael

Salas, a young Mexican physician,

wrote his doctoral dissertation on

this subject, explaining that the

corn in his country was treated with

lime, which preserved it as a nour-

ishing food. It is now known that

this age-old Mexican process of

treating corn with lime somewhat
enhances its nutritional qualities.

This could account for the survival

of Indian peoples and their relative

freedom from pellagra, although

their consumption of beans and cof-

fee may be contributing factors.

Historically, the vast majority of

pellagrins have been sharecroppers.

In fact, it is difficult to follow the

progression of endemic pellagra

without understanding the theory

and practice of tenant farming. The
principles of tenancy go back to

Roman times, when sharecropping,

which is only one of the various

forms of tenancy, was introduced as

an alternative to slave labor. Under
this system the farmer, or landlord,

supplies the tenant with imple-

ments, housing, seed, and often

food. In return, the tenant must

perform certain work on the farm,

such as producing a crop; and when
the crop is harvested, he pays the

farmer about half the yield. He
must also repay the farmer for any

food or other supplies that have

been advanced to him. Arrange-

ments between a landlord and his

tenant are rarely by written con-

tract, and the amount of the crop

the tenant has to pay his landlord

has varied from place to place and

from time to time.

In a small book published in
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1828, Count Adrien de Gasparin

extolled the advantages of share-

cropping. He believed that me-

tayage, or sharecropping, was not a

choice but, in certain circum-

stances, a necessity. This arrange-

ment between landlord and tenant

was necessary, he wrote, when the

agricultural populations did not

possess any capital. He further

stated that metayage meant that the

poor were free, no longer enslaved,

and the landlord was free to carry

out other, more important work
than tilling his own land.

In theory, the sharecropper, or

metayer, is assured shelter and food

for himself and family without any

special responsibility other than his

debt to the landlord. In practice,

however, these advantages may be

far from realized. Under conditions

of crop failure or economic depres-

sion, a hard-pressed landlord will

economize on his commitments to

his tenants. Even when there is no

profit from the crop, the landlord

may seek to gather or extort his

share from the sharecropper, thus

sending the latter into penury. Al-

though sharecropping arose in

many countries as an alternative to

serfdom or slavery, its perpetuation

has been highly influenced by crop

monoculture and by local economic
situations. The worse the economic
status of the landlord, the more
dependent he became on a single

crop, and the more likely the con-

tinuance of the sharecropping sys-

tem.

Tenant farming was used to

maintain southern agriculture when
slavery was abolished in the United
States. In 1880, 30 percent of

southern farms were operated by

tenants; by 1920 tenancy had in-

creased to 55 percent. And in

1930, 61. .5 percent of southern cot-

ton farms were cultivated by ten-

ants; out of every 100 tenants, 27
were sharecroppers. Erskine Cald-

well, writing in 1937, described the

situation: "The sharecropping sys-

tem has in recent years branched

out into several forms, none of

them more economically sound
than the source from which they

sprang, and most of them working

greater hardships on human lives

than the plantation system ever did.

... It is foolish to ask a tenant

farmer why he remains where he is.

. . . There is cotton to be raised

and he has trained himself to raise

it. It is his life and if sharecropping

continues as an institution, it will

be his death."

A field study of cotton tenancy in

the southern states, carried out be-

tween 1933 and 1935, showed that

food was the largest item in the ten-

ant's budget. Since almost no food

was grown in the cotton areas,

sharecroppers had to purchase it,

usually at landlord-operated com-

missaries. A report on this survey

pointed out that since the land was
devoted to a single cash crop, cot-

ton, and since food crops mature

during the same season as cotton, it

was virtually impossible for tenants

to raise subsistence crops.

Further, the landlords deter-

mined what should be grown, and

since they did not deem it necessary

to grow vegetables or other food

crops, this situation of growing an

entirely inedible substance con-

tinued. Because few cereals were

grown and few animals raised in the

cotton-growing areas, food in the

commissaries was mainly imported

from other places. In order to main-

tain a profit or simply to break

even, the landlords stocked the

commissaries with the cheapest

foods. Except for the occasional

chance to buy vegetables or eggs

from an itinerant vendor, share-

croppers and other tenant farmers

had access only to these commissary

foods.

The credit used by sharecroppers

to obtain their supplies, including

food, was commonly known as "fur-

nishing"; the landlord furnished the

sharecroppers with necessities dur-

ing the crop production period and

the sharecroppers paid for these ad-

vances out of their share of the crop

at harvesttime. The food that could

be purchased in the commissaries

included the notorious three Ms
meat (fatback), meal (cornmeal)

and molasses. In the 1933-3.5 sur-

vey mentioned above, a conversa-

tion with a Negro woman is re

called: "What's the trouble, Julia

don't you feel well?" "I'm just bun
gry, mister. ... I ain't got nothing

but fatback and cornbread and I

done eat that so long that I believe I

got the pellagacy."

Before 1906, there were only a

few sporadic cases of pellagra in the

United States. From that time on,

however, pellagra appeared and

spread with frightening rapidity,

mainly in the southern states, but

also in the midwest, particularly in

Illinois. The economist Edgar
Sydenstricker showed that rising

food costs in these areas coincided

with the appearance of endemic

pellagra. The pellagrins were chief-

ly sharecroppers and their families,

cotton mill workers, and the in-
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To ivin support for its assistance program, the Farm Security Administration

hired photographers to travel throughout rural America and document

the plight of the Depression-struck farmer. Many of their photographs,

now part of the Library of Congress collection, portray the pervasive poverty

of the sharecropper and the conditions that made pellagra endemic

throughout the southern United States.
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mates of southern institutions such

as orphanages, prisons, and mental

hospitals. Many pellagrins were ad-

mitted to mental hospitals, account-

ing in large part for the prevalence

of the disease in these institutions.

Both outside and inside institutions,

the single most important factor in

the development of pellagra was the

limited diet available and, above

all, the meager supplies of meat and

other niacin-rich foods.

During the United States pel-

lagra era, that is, between 1906 and

1940, the prevalence of pellagra

among sharecroppers in the south-

ern states varied locally and from

yeai- to vear. William De Kleine at-

tributes the rise in pellagra in-

cidence in the 1920s, before the in-

dustrial depression, to the

agricultural depression that began

during the early post-World War I

period. Goldberger observed that an

unprofitable year in cotton produc-

tion was usually followed by an in-

crease in the incidence of pellagra

and pellagra mortality, and that the

converse was also true. In the long

run, however, the incidence of pel-

lagi'a decreased when and where

cotton production declined owing

to economic depression, soil ero-

sion, outdated methods of agricul-

ture, and the ravages of the boll

weevil. If, for these reasons, cotton

could not be grown, the share-

croppers could turn to other occu-

pations and grow their own food or

raise farm animals, thus providing

themselves with a more diversified

diet. Over the years from 1930 to

1933. the depth of the Great De-

pression, pellagra declined in the

southern states.

The changing incidence of pel-

lagra during those years and in the

years that followed cannot, how-

ever, be attributed entirely to the

vagaries of the cotton economy. Ag-

ricultural extension service workers

in the southern states, as well as

Mormon missionaries, went about

teaching the sharecroppers to pro-

duce garden plots and to grow such

products as wheat, oats, barley, pea-

nuts, soybeans, and field peas, as

well as fiTiits. Raising chickens and

a few larger farm animals was also

encouraged. When home gardens

were on the increase, that is after

1927, the American Red Cross dis-

tributed yeast to health departments

and physicians in the pellagra areas.

Yeast is extremely useful as a pel-

lagra preventive, if indeed, it is

consumed as intended. It was, how-

ever, useless as a treatment for vic-

tims of advanced pellagra because

they could not swallow it. Between

1937 and 1938 niacin became
available as the specific preventive

and treatment for pellagra.

Perhaps one might naively have

expected the disease to have dis-

appeared overnight, but the bene-

fits of scientific progress were not

immediately available to the crop-

per in his cabin. Delays in the con-

quest of pellagra have often been at-

tributed to the conservatism of the

sharecropper and to his poor food

habits—to the assumption that he

would rather have the three Ms
than other foods. This is as hard to

swallow as the powdered yeast was

for the pellagrins. The delay in the

conquest of pellagra in the southern

states can best be explained by the

persistence of sharecropping and by

the fact that niacin was not brought

to every table until 1943, when
bread and other cereals were en-

riched with niacin and other impor-

tant nutrients.

Between 1940 and 1950 share-

cropping on southern larms, partic-

ularly in the cotton areas, gave way
to a new plantation system that

brought the introduction of agricul-

tural machinery. The workers em-

ployed on these new and larger

farms ai'e fewer in number, and al-

though they may receive full hous-

ing, they also get cash wages. "Fur-

nish" is no more, and the ill-

stocked commissary is a thing of

the past. The old saying "Live

through the winter, die in the

spring" has no more meaning in the

United States.

In Europe, as a result of eco-

nomic, agricultural, and social de-

velopment, especially the ending of

the various sharecropping systems,

pellagra has also been virtually

wiped out. In northern Italy, for ex-

ample, since the tenant farmers

gained their independence, they

have produced their own food and

need no longer rely on the distribu-

tion of low-grade maize to make po-

lenta. But it is not yet the time to

be smug. Pellagra remains a major

health problem among the Bantu in

South Africa, and it is still preva-

lent in Egypt and in the Deccan

Plateau region of India. In these

countries the disease continues to

affect the rural poor, who, whether

they subsist on maize or millet, can-

not afford such pellagra-preventing

foods as eggs and meat.

The story of the "plague of corn"

is not yet a completed chapter in

the chronicle of medical history.

While anyone can cure pellagra

with a handful of pills, social

progress is hardly measurable if the

disease still makes its appearance in

the same conditions of misery that

have been its background since the

first cases were seen among Spanish

peasants.
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Central Park's

Fragile Dinosaurs
With a shattering blow. Boss Tweed and his Ring put an end to the

revival of prehistoric reptiles and mammals in New York City

by Adrian J. Desmond

"Potentates of the Wealdon and

Oolite! Saurians and Pterodactvles

all! dreamed ve ever, in vour an-

cient festivities, of a race to come
. . . dining on your ghosts, called

up from the deep by their sor-

cerers?"

Such was the response of the

London Quarterly Review in 1854
to the conclave of Victorian scien-

tists dining inside the first life-sized

restoration of a dinosaur. The event

marked the successful completion

of a unique enterprise. The dino-

saur's creator, the painter and
sculptor Benjamin Waterhouse
Hawkins, described it in the grand-

iose phraseology of the day as the

"revivifying of the ancient world,"

summoning "from the abyss of time

and from the depths of the earth,

those vast forms and gigantic beasts

w^hich the Almighty Creator de-

signed with fitness to inhabit and

precede us in possession of this part

of the earth called Great Britain."

The resurrection of the extinct

reptiles and mammals was primarily

an educational venture, and Hawk-
ins, who took his role as a "visual

educator" seriously, set about the

Herculean task of reconstruction

The Iguanodon model, center,

ivas nearly finished in 1853
ivhen Queen Victoria and Prince

Albert visited Benjamin

Waterhouse Hawkins's

Crystal Palace studio.

with almost religious zeal. The ex-

perience would serve him well

when he attempted a similar enter-

prise in New York some years later.

The dinosaur restorations owed
their existence to London's Great

Exhibition of 1851, a new type of

fair designed to celebrate Britain's

technological prowess. The first

iron-framed, glass-curtain building

in the world—the Crystal Palace-

was constructed in Hyde Park to

house the exhibits.

After the exhibition closed in

1852, the Crystal Palace was dis-

mantled and re-erected in the Lon-

don suburb of Sydenham as a per-

manent showcase for the arts and

sciences. Upon the suggestion of

Queen Victoria's consort. Prince

Albert, paleontology was to be in-

cluded among the exhibits in the re-

constructed Palace.

Hawkins originally undertook

the building of giant mammals,
such as the mastodon, for the Crys-

tal Palace Company. Then, in the

writings of the English anatomist

Richard Owen, Hawkins learned

about dinosaurs. (Owen actually

coined the word Dinosauria, from

the Greek "terrible lizard," in

1841.)

Not put off by the lack of fossil

bones, Hawkins began planning the

first full-scale models of these

beasts. He submitted his designs to

Owen for criticism, and the two

worked closely until the scaled-

down sketch models met Owen's
rigorous specifications. Hawkins
then built life-sized clay models,

some weighing as much as thirty

tons; from molds of these models,

he took casts, which he filled with

an assortment of building materials.

An inventory of materials used in

one 35-foot-long Iguanodon empha-
sizes the beast's size:

4 iron columns, 9 feet long by 7

inches in diameter

600 bricks

650 five-inch, half-round drain

tiles

900 plain tiles

38 casks of cement

98 casks of broken stone

100 feet of iron hooping

Twenty feet of solid iron bar com-

pleted the "bones, sinews, and mus-

cles of this large model."

To separate the finished reptiles

from the public, thev were placed

on islands in a six-acre lake, arti-

ficially created on the extensive Pal-

ace grounds. The islands were land-

scaped with real vegetation, as well

as with replicas of plants of the Cre-

taceous period such as palm ferns,

also known as "petrified pine-

apples" because of their strange

trunk ornamentation. To enhance
the illusion, the water in the lake

would rise and fall like an actual

tide, partially submerging the crea-

tures at intervals.

Ominous warnings began to ap-

pear in the press. "Huge Chelo-

nians are to bask upon its banks,"

announced the Illustrated London
News, while "the Brobdignagian

grandfather of turtles, gaping, shall

frighten aldermen with ideas of ret-

ribution in its monstrous jaws."

The reptiles were arranged on
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Hawkins is dwarfed

by the skeletal form of
Hadrosaurus in his Central

Park studio.

the islands in the order of their sup-

posed appearance on British soil be-

tween 200 million and 70 million

years ago. The archaic Triassic pe-

riod reptiles guarded one end of the

island chain, and the more recent

Cretaceous period dinosaurs,

Iguanodon and Hylaeosaurus, and

the pterodactyls guarded the other

end. The marine saurians and car-

nivorous Megalosaurus of the Ju-

rassic were placed in the middle.

Upon completion of the restora-

tions the dinner was held inside one

of the Iguanodons. The invitations,

"written on the wing of a Ptero-

dactyle, spread before a most
graphic etching of the Iguanodon,

"

read, "Mr. B. Waterhouse Hawkins
solicits the honour of Professor

's company at dinner, in the

Iguanodon, on the 31st of Decem-
ber, 1853, at four p.m."

Twenty-one guests occupied the

reptile's socially loaded stomach,

with Professor Owen sitting at the

head (literally). Tlie director of the

park toasted the queen and her con-

sort, Prince Albert; Owen toasted

Hawkins for the accuracy of his re-

constructions; and the geologist Ed-

ward Forbes toasted the successful

blend of art and science.

The party of eminent scientists

consumed so much drink that, as

the evening progressed, boisterous

shouts could be heard across the en-

tire park. By midnight the group

was singing in chorus to Forbes's

poem:

The joUy old beast

Is not deceased,

There's life in him again.

But perhaps the last word on this

world of scientific gastronomy

should go to Punch, which con-

gratulated "the company on the era

in which they live; for if it had been

an early geological period, they

might perhaps have occupied the

Iguanodon s inside without having

had any dinner there."

Today the freshly painted beasts

present a spectacular sight to

people chancing upon them in Crys-

tal Palace Park. The Palace itself

was completely destroyed by fire in

1936—a tragedy that may explain

why the dinosaurs are so little

known. Casual visitors are puzzled

by the models since there are few

indications of their origin.

Yet, to a critical eye, the models

embody many of the misconcep-

tions current in the early nineteenth

century. The Iguanodon, posed on

four feet, actually walked on two.

The ichthyosaurs and plesiosaurs

crawl onto the shore because Owen
thought that they liked to bask in

the sun. In fact, they lived in open

water. Perhaps the most famous er-

ror is the supposed horn on the

Iguanodon^ nose. It actually was a

part of the animal's thumb.

Posed on one of the islands, the

pterodactyls look suspiciously like

dragons. Indeed, Hawkins claimed

that the pterodactyl was the pro-

totype of the mythical dragon. The

first three fingers on its forelimb

were used for grasping, the fourth

was tremendously elongated to form

the principal support for a wing

membrane. Thus, like a dragon, the

pterodactyl appeared to have wings

in addition to its other limbs. The
pterodactyl was more of a hybrid
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tlian e\en Hawkins realized; pale-

ontologists now heliex (' it was warm
blooded and had a coal ol Inr like a

mammal.
On June 10, 1854, forty thou-

sand speetators watched as Queen
Victoria and Prince Albert re-

opened the Crystal Palace. The
Owens were there, as were the Dar-

wins. Not until after the publication

of Darwin's Origin of Species, in

1859. was the theory of evolution

generally accepted by scientists.

But in 1854, when the giant rep-

tiles made their debut at the Crystal

Palace, they were still considered

bv most people to be relics of a

former creation—antediluvian mon-
sters, some of God's earlier crea-

tions that perished in Noah's Flood.

This \ie\v was shared by many emi-

nent scientists of the day, including

Owen, who referred to modern-day

animals as members of the "present

creation."

"What are those?" exclaimed a

traveler in a railway carriage as it

passed the Palace grounds. A fellow

passenger informed him that they

were antediluvian monsters.

"Why antediluvian?" inquired

the traveler.

"Because they were too large to

go into the ark; and so they were all

drowned," the passenger answered.

The controversy continued in the

learned journals. The Quarterlv Re-

view of 1854 thought that the rep-

tiles in the "mausoleum of the

memory of ruined world" elevated

our minds "upward toward the Cre-

ator's past eternity," while the rival

Westminster Review ridiculed talk

of antediluvian creatures, but con-

ceded it was better to view them
"with an untenable theory than

with no theory whatever!"

Spectators flocked to the Palace

and its grounds, many spurred on,

no doubt, by the prospect of view-

ing the monsters that inhabited the

earth before Noah. Within months,

whole rows of teeth had dis-

appeared from the models, leading

a contemporary writer to conclude

that in their enthusiasm the "cul-

prits supposed they were carrying

away the real teeth of preserved

animals." This, he added, was the

reason for the "need of educational

exhibitions like this." By the end of

the century, however, the models-
dilapidated and unlabeled—were

thought by the public to be either "in-

ferior imitations, on a large scale, of

certain animals at the Zoological Gar-

dens" or "creations of some eccent-

ric person's imagination."

Some of the creatures are strange

hybrids, indeed. In the case of the

oldest reptiles, Hawkins had only

the skulls to work with and had to

use his ingenuity in making the

bodies. The Dicynodon was a Trias-

sic reptile with walruslike tusks—

a

cousin of the reptiles that evolved

into mammals. But the fossil skull

had a horny beak, which misled

Hawkins into reconstructing a huge

tusked tortoise. And he made the

Labyrinthodon, a crocodile-shaped

creature in life, into the likeness of

a giant frog because it was an am-

phibian.

Unaware of the inaccuracy of his

creations, Hawkins later styled him-

self on the title pages of his books

on anatomical illustration as "Re-

storer of the External Forms of the

Extinct Animals at the Crystal Pal-

ace Park."

By the 1860s the fame of the

A foliaged arch sheltered

Hawkins 's animals in his sketch

of the planned Central Park

paleozoic museum.



Crvstal Palace reconstructions had

spread across the Atlantic. In New
York, the Board of Commissioners

of Central Park (forerunner of the

present-day Parks Department)
were aware of the success of the

Crystal Palace venture. They too

saw the educational value of such

an enterprise. Andrew Green, the

able Board administrator, observed

in 1868 that "although the Svden-

iiam Park is situated several miles

from the metropolis, and notwith-

standing that there is a charge for

admission, yet hundreds of thou-

sands of people have visited it an-

nually for the last fifteen years,

while the animal restorations have

been a permanent element of attrac-

tion, and a source of valuable in-

struction to multitudes who would
have gained this kind of knowledge
in no other wav."

Green believed that the role of

education was that of "object teach-

ing." He was a driving force behind
the founding of the Central Park

Zoo and, in 1869, of The American
Museum of Natural Historv.

In Ma) , 1868, Green approached
Hawkins, who had moved to New
York, with a request "to undertake

the resuscitation of a group of ani-

mals of the former periods of the

American continent." Hawkins un-

hesitatinglv accepted the offer and
immediately set to work, traveling

to museums in Washington, New
Brunswick, Albany, and New
Haven to search for fossils. In

Philadelphia, he discovered what he
was looking for.

Joseph Leidy, an anatomy profes-

sor at the University of Pennsvlva-

nia and chairman of the Board of

Curators of the Philadelphia Acad-
emy of Natural Sciences, had told

the Academy in 1858 of the first di-

nosaur bones found in the United

States. This huge herbivorous rela-

tive of the European Iguanodon
had been found bv William Foulke

at Haddonfield, New Jersev, and
Leidv had named it Hadrosaurus

foulki after its discoverer. He noted

at the Academv's meeting that "a
very great disproportion exists be-

tween the bones of the fore and hin-

der extremities." This is the first in-

timation that "this great
herbivorous lizard may have been in

the habit of browsing, sustaining it-

self, kangaroolike, in an erect posi-

tion on its back extremities and
tail." Leidy's suspicion that some
dinosaurs were bipedal came only

four years after the London restora-

tions. In fact, all the carnivorous di-

nosaurs and such herbivorous ones

as Hadrosaurus and Iguanodon
walked on their hind legs.

Only eight vears later, in 1866,
Edward Cope announced to the

same Academy another first—the

bones of a carnivorous dinosaur

found in the Cretaceous rocks of

New Jersey. Cope named the dino-

saur Laelaps, and in the Victorian

tradition of viewing life in preced-

ing ages as a bloodv struggle for

survival, he said it preyed upon the

herbivore Hadrosaurus— a. belief

readily adopted bv Hawkins for his

proposed restorations.

Cope realized that the short fore-

limbs indicated that this dinosaur

was also bipedal. But, if so, how
could it have caught and killed its

prey? Thinking that the feeble fore-

limbs would have been useless, he

believed that it chased and stabbed

the Hadrosaurus with its hind
limbs. The chase Cope envisaged

would have been a strange sight-

two fortv-foot-long monsters leap-

ing along like kangaroos.

While at Philadelphia, Hawkins's
attention was drawn to a forty-foot

fossil marine reptile that had been
sent to the museum from Kansas.

Postponing his drawings of Laelaps
and Hadrosaurus^ he concentrated

on this new find. The creature was
the long-necked plesiosaur Elasmo-
saurus described earlier by Cope.

From September until Decem-
ber, 1868, Hawkins took molds of

the bones of Hadrosaurus. Laelaps.

and Elasmosaurus and made plaster

models of missing bones. In ex-

change for the facilities provided at

Philadelphia, he presented the

Academv with a restored skeleton

Today two Iguanodons guard
an island in Crystal Palace

Park. In 1853 scientists

attended a banquet inside the

one in the background.

of Hadrosaurus, which remained on
exhibition for many years. In De-
cember he returned to New York
and commenced the work of resto-

ration in the paleontological studio

in Central Park. There he began to

build two Hadrosaurus models, one
twenty-six feet long and more than

thirteen feet high; the other, thirty-

nine feet long. When completed,

the former reclined in a sphinxlike

pose with huge hind limbs and
smaller forelimbs. The larger Had-
rosaurus, which probably never



passed llu- skeletal stai!;e of restora-

tion, stood ereet on its liind limbs.

These o;iant reptiles were to be

housed in the paleozoic museum
plamied ior Central Park. Like the

Cr\stal Palace building, the mu-

seum was designed as a huge, iron-

framed glass building with an

arched roof. In Hawkins's illustra-

tion of the interior of the proposed

museum, the larger Hadrosaurus is

being attacked bv one of the car-

nivorous Laelaps, while two other

Laelaps fight over an enormous

corpse. At their feet the marine

Elasnwsaunts liu'ks in the water.

From the park commissioners' Re-

port, we know that Hawkins was
also building a Mosasaurus—a. giant

Cretaceous marine lizard with pad-

dles. Models of early man's more
spectacular contemporaries—the
mammoth, mastodon, giant sloth,

giant armadillo, and giant elk-
were also planned. The aim, accord-

ing to the commissioners' report,

was "a complete visual history of the

American continent from the dawn

of creation to the present time."

The extensive foundations of the

paleozoic museum were laid in the

southwest corner of the park oppo-

site 63rd Street. But in 1870 dis-

aster struck in the form of political

maneuvering by William Marcy
Tweed.

For several years, the Tweed
Ring had been buying and bullying

its way into control of four bastions

of power—Tammany Hall (the local

Democratic Party organization),

City Hall, the state government.





A ple.siflsaur, foregroiuul. diiil

an iriithyosaur were re-created

as shallow-water dwellers.

Paleontologists later discovered

that they lived in deep ivater.

and the courts. Tweed henrhmen
were maneuvered into all kev posts:

John Hott'man was governor; "Ele-

gant" Oakev Hall was mayor: and

Richard "Slipperv Dick" Connollv

was comptroller. "From 1866 to

1871." the historian A. B. Callow

has recently said, the Tweed Ring
"plundered the City of New York
with such precision that it has re-

ceived the singular distinction of

being labeled the model of civic

corruption in American municipal

historv'."' Tweed maintained an iron

grip on the city legislature. Through
graft and treasury plundering, he

became immensely rich and the

third largest real estate owner in

New York.

"Boss" Tweed now cast an en-

vious eve on Central Park. In 1870
the state legislature approved a new
citv chai'ter, which abolished the

old park commission and set up a

new Department of Public Parks.

Green stood helpless as Tweed's

right-hand man, Peter "Brains"

Svyeeny, took control of the park.

The New York Times, waging a bit-

ter campaign against these unsavory

politicians, prophesied the demise

of Central Park.

The new administration, which
took office on Mav 1, 1870, was
from the outset hostile to the paleo-

zoic museum. Ostensibly, financial

considerations prompted their deci-

sion to halt work; the foundations

alone had already required an ex-

penditure of S30,000. The esti-

mated final cost of the building was

S300,000, which the Tweed com-
missioners, "deemed too great a

sum to expend upon a building de-

voted wholly to paleontology—

a

science which, however interesting,

is vet so imperfectlv known as not

to justify so great a public expense
for illustrating it." Not even a plan

to merge the museum with an

aquarium could save it. Ironically,

in their fu\st eighteen months in of-

fice the Tweed commissioners spent

S8 million of public money as pa-

tronage—providing four thousand

laborers with work in the park to

insure their continued support. The
Green commission with all its edu-

cational schemes had spent only

$250,000 a year. Yet Sweeny was
unable to find $270,000 (the archi-

tect's estimate) for the museum.
The first report of the Tweed

commissioners made plain their

contempt for the project. They even

appeared skeptical of the great an-

tiquity of dinosaurs themselves, re-

fen-ing to them sarcastically as

"specimens of animals alleged to be

of the pre-Adamite period." Some
months later, a Tweed adversary

commented: "Professor Hawkins
has been studying books and bones:

what does he know about the man-
agement of Central Park; he was
only an Englishman anyway, and

the idea of his trying to get up a

museum in this City without a cor-

responding scheme for dividing the

profits, was an absurdity." Because

the Tweed organization stood to

gain no profit from the museum, the

commissioners filled in the founda-

tions. But worse was yet to come.

Hawkins continued building the

models until December 1870. hop-

ing that the Smithsonian Institution

in Washington, D.C., would pur-

chase them. By that time he had

been working almost two years on

the restorations, although it had
taken him only eighteen months to

complete twenty-two reptiles and
numerous extinct mammals for the

Crystal Palace. An illustration in

the old commissioners' Report of

only one corner of his studio shows

that by early 1869 Hawkins had
completed the smaller Hadrosaurus
and a pair of giant elk, and had
made a cast of the skeleton of the

larger Hadrosaurus. An extant pho-

tograph of the same period shows
what is probably a finished Elasmo-
saurus.

An inventory of park property

made the day after the Tweed take-

overstates that, in addition, Hawkins
had built Laelaps and "seven plaster

casts of animals" of unspecified type.

He was well on the way to his goal of

twelve reptiles.

But "Professor Hawkins," as the

Ring called him. was costing the

Tweed organization money. The
reason for the eyents that followed

are not difficult to understand.

"Boss" Tweed was not above van-

dalism: he had used it many times

before. And there were 4,000
Tweed-supported laborers sitting

idly in the park. In the spring of

1871, under orders from Ring com-
missioner Henry Hilton and with

the blessing of "Brains" Sweenv,
vandals smashed the dinosaurs with

sledgehammers and carted away
and buried the small pieces. Still

not content, Hilton ordered the

molds and sketqh models destroyed,

while taunting the shocked Hawk-
ins that "he should not bother him-

self about dead animals, when there

were so many living ones to care

for."

Everything was totally destroyed.

No one knew where the pieces were

buried, but less than four years

later the North American Review
stated that "the fragments have

since been dug up, but in a thou-

sand pieces and utterly worthless."

It was an inestimable loss to the

growing science of paleontology-.

Hawkins was understandably shat-

tered and never again attempted

such an enterprise. He retired to

Princeton University and academic
seclusion for some years before re-

turning to England.

Ironically, only a few weeks after

this act of vandalism, Tweed him-

self was broken by another English-

man. Louis Jennings, a British edi-

tor hired by the New York Times,

campaigned against the Ring with

almost evangelical fervor. His in-

vective and the Times^s exposure of

the frauds perpetrated by the Ring
resulted in its loss of political power
and prosecution of its leaders.

Tweed was convicted and served

one year. Rearrested on another

charge, he escaped and fled first to

Cuba, then Spain. Extradited from
Spain, Tweed died in prison in

1878. Sweeny fled to Canada and
the Park Commission reverted back

to the capable hands of Andrew
Green. But the damage had been

done. All that remains of Water-

house Hawkins's labors in Central

Park are a few precious drawings of

dinosaurs in strange Victorian

guise.
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Special Hunt
of the Sharanahua

W hen meat becomes scarce, the women of a remote Peruvian Indian tribe challenge

the men '5 masculinity by provoking them to kill game in the forest

Text and photographs by Janet Siskind

Along the upper Purus River in

Peru's tropical forest, there is an

hour—between five and six in the

afternoon—when the gnats fade

away and the mosquitoes have not

vet begun to bite. The sun casts

long shadows and imparts a deep

yellow glint to the broad green

leaves of the banana trees sil-

houetted against the streaked sky.

The young Sharanahua women
have gathered in the clearing in

front of the largest house in the vil-

lage. Their faces are freshly painted

with red achiote; their hair, still

glistening from their baths in the

river, is perfumed with a touch of

hair dressing. Wearing their best

cotton dresses and a few strings of

beads, they wait until Tomuha
comes to lead them.

Tomuha is a Culina woman from

another village who married a

Sharanahua several years ago. She
knows how to send the men out to

hunt. Several Sharanahua women
have learned the Culina song that

has replaced the old Sharanahua
chant they used to sing. Singing in

Culina is an exotic touch that seems

to fit the occasion.

Earlier in the day, women from
several houses had complained that

there was no meat. For two or three

days they had eaten only manioc,

maize, and palm nuts. The children

After the feast, the games

begin. In this one, the women
trt' to retrieve a piece of sugar

cane from the men.

were screaming for meat, but the

men were lazy. The women decided

it was time to send the men out, to

start a special hunt instead of de-

pending upon the whim of each

man or the goading of each woman.
As the shadows lengthen, the

women walk to the downriver end

of the village. They enter each

house in turn, encircle a man, tug

gently at his shirt or belt, and sing

in Culina, "We are sending you to

the forest, hunt for us, bring us

back meat." They go from house to

house, from man to man. They ig-

nore an old man who no longer

hunts and pay no attention to the

pleading eyes of a seventeen-year-

old who yearns to be included as a

man. He is still only a hunter of

small birds and lizards, still afraid

to go deep into the forest after pec-

caries and tapirs, deer and howler

monkeys.

Most men, even though sur-

rounded by the women, ignore

them and continue what they are

doing—cleaning a shotgun, mend-

ing a shoe, or playing with a small

baby—with no change of expres-

sion. One young man, however,

teasingly pulls a girl's hair in an at-

tempt to distract her and to con-

vince her that she should choose

him to send on the special hunt.

By the time the women have re-

peated their song to every man in

the village, the shadows have

turned to darkness—broken by the

sparks of the fire beetles and the

glint of kerosene lanterns piercing

the slits in the bark walls of the

houses—and the frogs have begun

their almost deafening, grunting

concert. Each woman now returns

to her house. Soon the kerosene

lanterns are turned down, the moon

rises. Tomorrow there will be meat.

The stars have faded only slightly

when the sounds of the village be-

gin. The crows of one foolish

rooster, which have broken the still-

ness several times earlier, are fi-

nally justified by the faint definiton

of house shapes emerging from the

darkness. A woman's hammock
ropes creak as she rises and puts

her dress over her shoulders against

the chill air. She walks over to the

cookhouse and picks up a still-

warm log, blows on one end until it

is red, places it against another log,

and squatting comfortably, blows

until the wood breaks into flame.

The children wake and move in

close to the fire. The baby is handed

to an older sister, who places the

child in a woven sling, which she

puts over her shoulder to support

the baby's weight as she fans the

fire. The woman and two other girls

each take a metal pot and head

down the path to the river's edge.

Covered with mist, the river is

barely visible. The woman bathes

close to shore; the water is warmer
than the chill air. Her small daugh-

ter balks but is told that she is like

a dirty Culina, so she strips, dashes

in, and splashes herself for a brief

time. She fills her tiny pot with wa-

ter and wriggles back into her dress.

She walks smugly across the clearing

to her house, her wet hair proof of vir-

tue, her small pot of water attracting

favorable adult comments.

In her house, the woman now
puts a pot of water on the fire and

throws in large, fat plantains, fan-

ning the fire to keep a rapid boil go-

ing. While her husband takes his

turn to bathe in the river, she

skillfully twirls a many-pronged

mixer in the pot, mashing the soft
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cooked plantains into a soup. When
the husband returns he dips an

enameled tin cup into the pot. The
older sister dips in another cup, of-

fering a taste to the crying baby,

and the woman fills a delicate gourd

bowl to share with the younger chil-

dren. The soup is hot and sweet.

The baby demands its mother's

breast, so the older sister hands

baby and sling to the woman.
Carrying his shotgun and his

huge, spade-shaped canoe paddle,

heavy to use but fast, a man from

another household joins the hus-

band. The visitor drinks a cup of

the plantain soup; then the two men
leave, heading toward the river.

The young son-in-law goes to an-

other trail to join another canoe.

The men push off their canoes,

paddling downriver into the mist.

The sun is just beginning to cast

shadows and warm the air. A half

hour later the mist has burned off

the river and the clear colors of the

morning are met by swarms of sun-

loving gnats. The river is still high

at the end of the rainy season.

Women and children at each

house finish their breakfasts around

the cookhouse fire: a few pieces of

manioc roasted next to the fire,

more plantain soup; but no meat,

no fish. In each household one wife

or older daughter stays with the

youngest children as the other

women leave for their manioc gar-

dens, a half hour walk or canoe ride

from the village.

Older girls traditionally

paint the faces of their

younger sisters.

The morning is always the qui-

etest time, especially today since all

the men, except for the old man,

have left. On most days only a few

men hunt or fish with bows and ar-

rows along a lake shore. Another

man may lie alone in his hammock
or repack a plastic shotgun shell

with the pellets dug out of the game
he shot the day before. An older

man may twist a basket for his

wife's spun cotton. A father may
make a tiny bow and arrow for his

small son, then watch and laugh af-

fectionately as the boy gravely

stalks a butterfly.

Today a group of older boys

chase each other along the river,

splashing into the water and playing

a game that is half tag and half a

mock rape of one another. They are

almost out of earshot of the village;

their laughing obscenities not quite

audible. Tliey have given up their

usual hunting or fishing expedition,

since the special hunt will assure

them of plenty to eat. They are ex-

pert shots with the two-foot-long

bows and short, straight arrows that

they make for themselves or for

their younger brothers. With these

they hunt small birds, lizards, fish,

and frogs, which they eat for lunch,

but they have not yet mastered the

5V2-foot bow that the men use, and

no one would trust a boy with a pre-

cious shotgun.

As the sun moves up in the sky,

the women start back from their

manioc gardens, the heavy thatch

baskets of manioc pulling the fiber

rope against their foreheads. Their

jaws, locked grimly against the

pull, do not relax until the women
back the baskets onto the raised

floors of their houses.

In each household the women
easily divide the tasks between co-

wives (who are often sisters) and

daughters. One woman picks up an

ax and an empty basket and walks

to chop firewood in a nearby gar-

den. Another sits and peels the stiff

brown skin off the manioc with a
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machete, then lines the largest pot

with broken twigs and places the

tubers on the rack of twigs so that

they will steam above the boiling

water. She stacks the tubers to the

very top and covers them with ba-

nana leaves tied carefullv around

the pot's edge with fiber. These

dailv chores completed, a quick

bath and a small snack follow. Then
the women begin their work for the

special hunt.

Thev scoop bowls of ripe corn

from the large thatch storage bas-

kets and spread the kernels out over

the fire on a thin, flattened-out

piece of tin, the remains of a large

cracker can brought by mission-

aries. One woman watches the

browning corn, carefully spreading

and turning it to roast evenly,

dumping it into a large wooden
mortar, then roasting another

batch. Another woman pounds the

heavy pestle against the corn.

Women from other households

bring their own roasted corn to

share the mortar and pestle and re-

lieve each other from the tiring

work of pounding the corn to a fine

flour.

One woman, who has no corn

left, asks her older co-wife for some
of hers. The older woman agrees

and helps with the work, even

though she will not take part in the

special hunt, except to watch. She

did not join the younger women
singing, and she will not receive

meat from a hunting partner. On

most days game is brought to her by

her husband or her son-in-law. She

cuts it up and sends large pieces to

other households.

Today the younger women will

receive the game, but from a man
who is neither a member of their

household nor a close relative. As
the women work, they discuss

which one will wait for each man,
and their talk is full of gossip. In

the special hunt, women often pick

their lovers as partners or indicate

their interest in a new lover. The
women of this household gossip par-

ticularly about Tomuha, who is

sending two men to hunt for her. It

is unusual but permissible, even

though two women cannot send the

same man.
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Solemnly, the men return

from the special hunt to

be met by a row of

festively dressed women.

.^'

One woman says that she is un-

lucky because she has sent a man to

hunt for her and her husband is

jealous. The women sympathize

with her bad luck. If her husband
ever gets drunk, he may threaten to

kill his rival, but he will not carry

out the threat. Instead, he will hit

his wife, and she will run to hide,

while older people talk her husband
into his senses.

Another woman complains that

her customary partner is away, that

she has too many kinsmen in the

village, and that there is no one for

her to send. The women consider

the possibilities and come up with a

young man who is visiting another

house and has not been chosen.

They finish pounding the corn, mix
it with water to make a drink, and
put it aside.

The women bathe again and re-

turn, their skins cool and fresh;

they put on their best dresses and
their full wealth of beads, and paint

their faces and legs. A woman rubs

a thin layer of red achiote all over

her face, then, looking into a small

mirror propped up against the wall

or on her lap, she dips a sliver of

wood into the juice of a genipa fruit

and starts to paint an elaborate de-

sign in thin black lines. The first

stroke is always the same—

a

straight line from the corner of the

mouth to the lobe of the ear. This

line used to be permanently tatooed

and can be seen on women over

twenty. It identified them as Shara-

nahua. The fashion has now
changed; no one tatoos anymore,
but the line orients the face-print

design.

The patterns that follow the first

stroke vary only a little from
woman to woman, day to day, but

they are always symmetrical. Most
men also paint their faces, but less

frequently than women. Older boys

awkwardly manage a few lines, but

older girls are expert at decorating

their own and their younger sisters'

faces.

The design reduces the individ-

uality of a face by creating an ele-

gant pattern. Sharanahua women,
in contrast to ourselves, have no

need to enhance their individuality

since they are not in competition

for men's favors. In this polygynous

society there is always a shortage of

women, and girls learn to take it for

granted that men will pursue them.

A Sharanahua man, speaking with

longing of a woman he has met,

says, "She was beautiful, her paint

was lovely."

At times, face paint symbolizes

the opposition, as well as the attrac-

tion, between men and women. In

the special hunt, men must prove

their virility by bringing in game to

gain the favor of the women who
have sent them. In everyday life as

well, men hunt to impress the

women. When children scream at

their mothers, "I want to eat

meat!" the mothers' reply, "There

is no more meat," is a goad to pro-

voke the husbands to hunt again. It

implies that they are less than men
since there is no more meat. Equat-

ing hunting with manhood carries a

sting—the good hunter is the virile

man, but the hunter with little skill

or bad luck does not find com-

passion.

Once during the height of the

rainy season, one man, who had

spent many hours in the forest, re-

turned empty-handed, tired, and

muddy. No words of sympathy were

offered. The women of his house-

hold painted their faces, and one

said loudly, in a voice that carried

clearly to the hammock where he

sat picking forest ticks off his body,

"We want to paint, there's no meat,

let's eat penises!" When the women
paint their faces and put on their

beads and best dresses, it is an open

challenge to the men.

In the early afternoon on this day

of the special hunt, one of the boys
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runs down the village path, shout-

ing that the men are coming back.

The boys playing along the river

have picked up the still far-off

sounds of men talking and water

splashing against the dugouts.

Some young women run a short

way into the forest to find branches

of stinging nettle, which they put

away for later use against the men.

The women, fully painted and

dressed, walk over to the largest

house and wait, looking across the

clearing at the path leading up from

the river.

Finallv a canoe turns the bend a

quarter of a mile away, followed by

two more canoes filled with men.

At the bow and stern of each canoe

a man stands, leaning his weight

against a long pole, pushing the ca-

noe through the water.

The women are quiet, listening

but not responding as the boys an-

nounce, "There's lots of game! Lots

of meat!" After racing down to the

river and back again, the boys re-

port that three men have not come
back. Later it is learned that they

went deeper into the forest, trying

to pick up the tracks of a herd of

peccaries that were rumored to be

moving through the area. The other

men had waited by the canoes to re-

turn together, but as the sun passed

the height of noon, they started

back upriver to the village to bring

their game to the waiting women.
Each man adjusts the fiber strap

that secures a large howler monkev,

a wild turkev, or a spider monkey
to his back. He holds his shotgun in

one hand and walks up the narrow

path to the clearing to face the row

of painted women. Solemnly, with-

out a word, he crosses the clearing,

tosses his game to the ground at

their feet, and walks up the path to

his own house.

No man faces the women empty-

handed. TwQ of the important men
failed to kill game. Thev returned

to the village with the others but

walked a back trail to their houses,

avoiding the clearing. They now sit

in their hammocks, glum and silent.

The women pick up the game,

each taking the animal her partner

has brought, and the hum of con-

versation resumes.

The men bathe and rest in their

hammocks, refreshing themselves
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with plantain soup as the women in

each household rapidly skin, quar-

ter, and cut the meat into chunks.

A hungry dog starts edging over,

but someone hits it hard on the

back with the flat side of a machete.

It retreats, yelping with pain. The

women exclaim over a small piece

of fat and put it in a leaf to roast

with the liver. They throw the in-

testines into the bush, and the dogs

run to seize them. The meat is

dropped into the large pot to boil.

Each woman takes the bowl of corn

drink made earlier and walks to the

house where her partner rests,

where she places it on the floor next

to his hammock.
Within an hour food is set out. In

every house there are several flat

baskets of steamed manioc, enam-

eled plates of meat, and some bowls

of broth, salted and made fiery with

one or two small peppers. Men
share the food with their small sons;

the older boys eat with their broth-

ers; and the women and girls share

their food. People begin to wander

to kinsmen's houses to eat some
more.

Suddenly, a group of young
women appear in the clearing,

laughing and carrying branches of

stinging nettles. A young man starts

to back awav; then breaks into a

run, dodging the girls who chase

him. He runs around the house, two

girls racing after him, only to col-

lide with the others as he comes

around the corner. He surrenders,

stands still, and grins as they rub

his arms and neck with the leaves

to give him strength. In a minute

the itching starts, and as the girls

catch their next victim, the first

man grabs a branch of nettles and

starts after them. Within minutes

the village is a free-for-all—groups

of men and women, girls and boys,

all with nettles in their hands laugh,

shout, run, and dodge around the

clearing and up the paths. The chil-

dren imitate the adults, with boys

pursuing girls, girls attacking boys.

The young women, red from the

exertion of running in the after-

noon sun, stop for a moment to

complain boastfully of how they

itch from the men's attacks with the

stinging nettles.

A different game now begins as a

woman places a fiber band around a

man's shoulders and he circles her

waist with another. Holding the

ends of the bands in their hands,

they lean back, pulling and shifting

their weight. They circle, tugging

and laughing—then with a sudden

release of tension, the woman falls.

Several pairs try to toss each other,

and a few women pit their weight

against one man. While women play

hard in these games, they should not

win, and no woman uses her full

strength against her opponent.

There is a pause for a few min-

utes as the players take a sip of corn

drink or plantain soup. A young

man breaks off a piece of sugar cane

and walks by a row of women, teas-

inglv tapping them with the cane.

Two women chase him, reaching for

the cane, which he holds high above

his head. Then he runs again as sev-

eral other women join in. Almost

surrounded by them, he throws the

cane to another man who mock-

ingly eludes the women. Several

other men block the women's path.

The women rest for a moment, but

they renew the chase in response to

the man's teasing gestures. They al-

most have a hand on the cane,

when the man twists away, and

throws it to still another man.

Again the women try for the cane,

but do not succeed. Women's suc-

cess is measured, not in these

games, but in their skill at sending

the men to hunt for them.

The games stop slowly as people

drift off, heading down to the river

to cool off and to soothe the itching

caused by the stinging nettles. By
late afternoon the village is quiet;

families are eating in their own
houses.

From one house comes a wailing

chant, a chant sung by women
when someone is sick or has left the

village. The three missing men have

still not returned from the forest,

and the women weep feai'fully.

Each -woman picks up the game
that her partner in the hunt

has brought. Within minutes

it is cooking over a fire.



Darkness is onl\ hall' an hour awav,

and the I'oresl is filled at night wiih

linngrv spirits who I'rave the fat, the

li\cr. and ihe meat of humans.

('onccMii spreads, and in the next

house the men are talking; wor-

riedly. Tlie fire beetles are already broadly, each slings a large peecary

out and the kerosene lanleiiis glim- off his back and onto the floor,

merino- when, from far down' the They bathe in the riyer and sit con-

riyer, a call is heard over the sounds lent in their hammocks as their

of frogs and crickets. The three partners cross the darkness to bring

missing men ba\'e returned. Smiling them bowls of corn drink. D

*d»
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bv Luther P. Gerlach

Keeping Afloat in a Changing World

Ark II, bv Dennis C. Pirages and

Paul R. Ehrlich. The Viking Press,

S8.95; 344 pp.

Our Dominant Social Paradigm

(DSP) is defective, obsolete,

and must be changed, sav Dennis C.

Pirages and Paul R. Ehrlich. (DSP
is their wav of referring to what

others conventionallv have referred

to as culture, social system, life-

wav. or what have vou.) According

to the authors, in following our

present course ^ve will surelv travel

to ecological and social collapse.

The DSP cannot cope with emerg-

ing and linked problems of environ-

mental degradation, resource deple-

tion, overpopulation, and the

pressures of gro^vth. \^ e must trans-

form to a new social-cultural para-

digm, or model of life. This new-

DSP will stress maintenance of

steadv state instead of growth and

"cowbov economics." Within our

societv we must find new and more
equitable wavs of redistributing op-

portunities and income to close the

now widening gap between rich and

poor. Internationallv. as one of the

major overdeveloped countries, we
in the United States must change

the way we exploit and interact

with the less developed countries.

\^ e must curb the power of multi-

national conglomerates and find

wavs to make business and industrv

sene the people, even if this means
nationalizing some businesses and

industries and breaking up many of

the conglomerates.

In the past we could perpetuate

the myth of equalitv of opportunity

by growing economicallv. We could

believe that "have-not" Americans

and less developed nations could

eventuallv progress and move up
the socio-economic ladder without

pushing anyone off, without taking

from the "haves." But, say Pirages

and Ehrlich, now that we face ma-

jor shortages, we will find that the

gain of some must be at the cost of

others. To prevent national and in-

ternational conflict over resources

and opportunities, basic values and

socio-economic structures must be

changed. The authors explain that

we must devise bold new ways to

prevent the "tragedy" of overusing

the limited resources that people

hold in common. We experience a

situation in which individual (pri-

vate) actions that are perfectlv ra-

tional in themselves, given the

DSP. add up to bad public choices,

especiallv considering the new con-

ditions of environmental degrada-

tion, resource shortage, and over-

population. For example, myriad

private actions, such as driving

cars, living in suburbs, working in

cities, and searching for energv-in-

tensive comfort, add up to the pub-

lic problems of air pollution, energy

crisis, and traffic congestion.

The underpinning of our troubles,

Pirages and Ehrlich continue, is our

commitment to "one-dimensional

thinking." We use tunnel vision

and see only part of the problem.

We should move to systemic think-

ing, that is, to a holistic approach,

in which we consider how actions

in one part of a system affect the

other parts. If we sail into the fu-

ture guided by DSP, limited by one-

dimensional thinking, aiming for

ever more growth, with a crew that

has ever rising expectations of shar-

ing in an ever progressing good life,

then we shall surely flounder in pre-

dictable storms and sink.

Yes, we can forecast doom just

over the horizon if we keep on our

present course. But after warning

us of this fate, the authors update

Noah and offer hope for survival if

we help them build a new system of

living—Ark II. We need a new so-

cial vessel, a new course, a new
leadership, and a public that is edu-

cated to expect less, share more,

and think of the social and ecologi-

cal consequences of their private ac-

tions. Since problems are so manv,
so complex, and so interactive, we
need new levels of svstem planning

and management and new modes of

control and regulations. The old

free enterprise, laissez-faire system

is obsolete. We can't rely on the

"invisible hand" of conventional

market supply-and-demand forces

to deal with emerging problems.

We cannot afford to "muddle
through" but must take bold, heroic
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action on a vast scale. There are

risks in this, Pirages and Ehrlich

admit. There is some threat to free-

dom and innovation, as the example

of Czechoslovakia in the 50s and

60s shows. Centralization can also

fail to provide people with the so-

cial and economic life they desire.

But on the other hand, the free en-

terprise system has already been

killed by world conditions. Conven-

tional wisdom and large corpora-

tions stifle innovation and com-

petition. One approach to imposing

the necessary controls, the authors

suggest, is to "concentrate govern-

mental regulatory activities as far

'upstream' from the individual as

possible, thus minimizing the per-

ceived restrictions on an individ-

ual's freedom." They follow B.F.

Skinner in stressing that people are

not really free in any case but are

always constrained by their culture

and socialized from childhood to

conform. The trick, therefore, is to

design a new culture and quickly

socialize people of all ages to it

without really seeming to impose

onerous restrictions. Education and

the mass media provide the avenues

to help people see the need to

change and be resocialized. This, of

course, means that education and

media must be changed, for, both

presently serve the interests of the

status quo and perpetuate the obso-

lete DSP.
Pirages and Ehrlich indicate that

conventional wisdom would lead us

to seek solutions to our problems

simply by trying harder and on a

greater scale that which has brought

us to our present dilemma. We will

try to keep the old boat afloat by

patching and repairing it, trying

new technology, spending more
money, and searching for more
growth to pay for it all. But they

say that there is no hope in such ac-

tion. We cannot "fix it" by tech-

nology. The only hope is sweeping

social change. Just as we have

learned to understand and inter-

vene in the process of biological

evolution, we should be able to un-

derstand and intervene in the pro-

cess of social evolution.

Does all this sound familiar? It is,

I trust, a reasonable summary of

what Pirages and Ehrlich say in

Ark II (although no brief review

can do justice to a book that seeks

to cover as much as this one does).

The book is typical of an emerging

conventional wisdom among a ris-

ing group of people who question

the established way of American

life, urge or hope for fundamental

change in it, and warn of, or at least

worry about, dire consequences if

we do not change. The Ark II au-

thors say that they are worried be-

cause not enough people are press-

ing for and searching for the basic

change that is needed. They in-

dicate that the forces to maintain

convention are too strong and en-

trenched. At times they seem to feel

a mission themselves to bring about

change, but at other times they im-

ply that the transforming mission

should be that of "a dedicated

group" of "active and rational non-

violent revolutionaries" yet to be

assembled. They hope that "man-

kind" will be fortunate enough to

have "those concerned with the fu-

ture" construct "a revolutionary vi-

sion of a new world and to outline

ways in which society might make a

transition to it." In any event, they

seem to imply that in warning of

the deluge and in proposing the

construction of a world-saving ves-

sel, they are all but standing alone

and speaking to a disbelieving pub-

lic, which is firmly anchored in a

bedrock DSP.
In fact, I suspect that most of

those who read Ark II will already

share many of the authors' ideas

and will have discussed or debated

most of them, agreeing with some,

disagreeing with others. As I see it,

many people across the range of

American society do recognize ma-

jor faults in the system, do worry

that some old ways are no longer

appropriate, and are already search-

ing for solutions. At least since the

mid-60s many people have been

forming groups that question estab-

lished ways and explore new possi-

bilities. Some such groups, inter-

acting in networks and sharing

common aims and ideas, composed

the forces for change that we re-

ferred to as social movements:

Black Power, Civil Rights, Con-

sumerism, Environmentalism,
Women's Liberation, Anti-War,

and so on. Other groups have orga-

nized to deal with community prob-

lems. Some, like the independent

truckers, organized to protest in-

flation and the power of the oil car-

tel. Everywhere groups of people

seek ways to participate in decision

making and resist top-down control

by established powers. Certainly,

these are not the one dedicated

group, which Pirages and Ehrlich

seem to envisage. They have their

moments of intense activity and

then often fade away, to be replaced

by yet another group spurting into

action of another type. Many may
not have the level of expertise that

Pirages and Ehrlich might find nec-

essary. But in the interest of in-

creasing the diversity that the au-

thors otherwise extol as being

ecologically sound, is not such

broad variation desirable, especially

in this time of uncertainty? Sure, if

we put all energies into an ark pi-

loted by the Pirages and Ehrlich

group we might luck out and get

our better future and maybe not

"perceive" that it restricted our

freedoms too much. But what if the

thing takes a wrong turn? Or what

if we have a mutiny on this, our one

and only vessel into the uncharted

future, perhaps because people fear

an end to their freedoms? Why not

instead have many ventures, sailing

off in many directions, commu-
nicating to each other which ones

work and which ones fail, which

find new land, new hope, or new
harbors? As far as I can tell, this is

indeed what we already have. Ark
II has just joined the fleet. Hope-

fully manv people will look it over.

It is well crafted and should attract

a good crew and many admirers

among the many people who al-

ready are embarked on the trans-

forming quest.

A closing thought: As readers

ponder Ark II and similar essays

that urge fundamental social trans-

formation in order to achieve a

steady state in America, they would

do well to reread key essays of the

50s and 60s that dealt with the

transformation of the "under-

developed lands" from steady state

to growth. At first, experts expected

that we could develop these lands

by infusing Western technology and

money. But in time, many special-

ists (like the economist Everett E.

Hagen) realized that development

required fundamental change in all

aspects of the social system, not

simply a technical fix. Character-

istically, development experts be-

moaned the way "traditional

peoples" stifled necessary en-

trepreneurship because they be-

lieved that their resources were so

limited that the gain of one, in ex-

cess of some socially fixed amount,

was bound to be at the cost of an-

other. Some specialists, notably
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|isN,'h(,l..i:isl David C. McCllcllaiul,

liilii'V(Hl tli(> answor was to help tra-

ilitioiial peoples develop the "need

1(1 aeliieve." Excrvwhere we lielped

promote tlie escalation ol' ex-

pectations to help people "progress.""

Some experts on development, in

particular W.W. Rostow in Stages

of Growth, used evolutionary anal-

ogx (much the way Pirages and

Ehrlich do) to sav we must iielp so-

cieties evolve to higher levels char-

acterized bv increased growth, pro-

duction, and consumption. Elites

rose to power in the developing

lands, seeking wavs to plan and

manage such evolution. Often they

i'elt that people would at first resist

the restrictions on their customary

freedoms that this would entail, but

to achiexe the greater good for the

future thev were willing to combine

force and persuasion and apply edu-

cation and media.

In short, exerywhere the problem

was how to leap from traditional

steady state, no-growth systems by

adopting the very paradigm of

achievement and economic devel-

opment that manv people, like Pi-

rages and Ehrlich, now warn is so

defective—at least for the over-

developed countries." The socio-

economic evangelists of the 50s and

60s prophesied global doom if we
did not help others break the con-

straints of steady-state life, take off

up the stages of economic growth,

and become, along w"ith us, achiev-

ing societies. The manv converts to

this message have helped spread

and implement growth and rising

expectations everywhere with such

success that now we must worry

about global limits and eco-col-

lapse. What, we wonder, w ill be the

consequences of heeding the new
evangelists of steady state? Is theirs

the real path to social and ecologi-

cal salvation?

Luther P. Gerlach is professor of
anthropology at the University of
Minnesota and author, with V.H.

Hine, of People Power Change,

Movements of Social Transforma-

tion and Lifeway Leap: The Dynam-
ics of Change in America.

The Pacific Islanders, bv William

Howells. Charles Scribner's Sons,

$12.50; 299 pp., illus.

Although the Portuguese and the

L- Spaniards, with the Dutch on
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in 1866 by a method called charcoal leaching.

We say charcoal mellowing today.

Whatever you call it, you start with hard maple

from the Tennessee uplands and burn it to char.

You grind this charcoal to the size of small

peas and tamp it tight in vats. Then you trickle

whiskey down through the vats to mellow its

taste. Around 1945 we
changed the name of this

method from leaching to

mellowing. It seemed a

better way of describing it.

But that's the only part

of Mr. Jack's process that

needed improving.
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Lem Motlow, Prop., Inc., Lynchburg (Pop. 361), Tennessee
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explains all you need to know
about medication, first aid, diet,
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of birds and beasts—a treasury of

information not available from any
other source. Dozens of action
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show you the kind of satisfaction

you will gain when you help sick

and injured creatures.
Marlin Perkins, the noted zoo

director and host of TV's "Wild
Kingdom," calls it "simply wonder-
ful ... a book that has been badly
neededfora longtime." Orderyour
copy today with the coupon below.
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their heels, had made hmdlalls and

established setllenienls in Indonesia

at the very outset of the Age of Dis-

covery, the rest of the Pacific is-

lands were among the last of the

great areas of the world to be thor-

oughly explored. Aside from a few

reports of islands seen or visited by

Spaniards crossing from South

America to the Philippines and the

incidental discoveries of sev-

enteenth-century Dutch seamen, it

was not until the eighteenth cen-

tury, and well into that, that sys-

tematic voyages of exploration of

this vast domain were undertaken

by the French and the British. And
none of these were more systematic

and fiiiitful than the three voyages

made by Capt. James Cook between

1768 and 1779. Much of the impe-

tus that led to these discoveries can

be attributed to science. Cook's ini-

tial voyage was designed to provide

the Royal Academy with astronomi-

cal readings on the transit of Venus

as observed in Tahiti. And equally

important was his search for the

Terra Incognita, or southern conti-

nent, which contemporary science

had inferred must exist in the

southern Pacific to balance the land

mass and weight of the earths

Northern Hemisphere.

The opening up of this new
world of the Pacific islands raised a

number of problems. One of the

most entrancing was identifying the

various and obviously very different

kinds of populations that dwelt on

these scattered islands, stretching

all the way from Southeast Asia to

Easter Island and from the Philip-

pines and Hawaii south to Australia

and New Zealand. Cook, and his

fellow voyagers Banks and Forster,

for example, were especially taken

with this problem and made sound

observations that stand up even to-

day. They were among the first to

recognize that the Polynesians

formed a distinct unit despite their

enormous distribution over thou-

sands of miles.

The origin of these various peo-

ples, Australians, Melanesians, In-

donesians, Micronesians, and Poly-

nesians, has remained a perennially

fascinating puzzle. Anthropologists,

linguists, archeologists, and just

plain speculators have created a

vast literature on this problem.

Scarcely an area of the earth has es-

caped being singled out as the

homeland of this or that variety of

Pacific island people. Polynesians,
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The entire population of

earth fitting into an

aspinn-size pill. Pulsars

that blink on and off 30

times a second.

These and other celestial

From Dwarf Stars to Quasars

by I.M. Levitt, Director Emeritus,

The Pels Planetarium

"Brings the whole subject

together in a masterly fashion.

...I commend it to your
attention."

— Patrick Moore,

Director of the Lunar Section of the

British Astronomical Association

Illustrated

$10.00

THE VIKING PRESS
625 Madison Avenue, New York, N.Y. 10022

lor cxamplf. Iiaxc hi'cii (lcri\cil

Iroin Egyptians, Aryans. Indians.

Chinese, Malays, and American In-

dians, as well ai^ \ar\iim condjina-

lions of tlie.'<e and olhei' original

populations.

Eyen the reeogiiilion of the vari-

ous genetie strains that make up ihe

populations of the different island

groups has been a matter of consid-

erable controversy. This has been

especially true for Indonesia and

Melanesia, where physicial varia-

ation from one archipelago to an-

other is often highly notable, some-

times e \' e n within a single

archipelago.

To this vast and complex situ-

ation William Howells, in The Pa-

cific Islanders, has tried to bring

some order. And he has, although

he does not claim to have answered

all the questions. Using the new
computer techniques for the analy-

sis of physical variation, he has

identified, at least tentatively, some

of the more significant elements that

make up the population elements of

the area. Then, with the insights de-

rived from current linguistics studies,

he has tested out his findings. And
these have been examined in the light

of recent revolutionary archeological

discoveries.

The results of all this are some-

what complicated, and under an-

other pen might be difficult for the

uninitiated to follow. But Howells

has a gift for exposition, a lively

style that manages to capture the

reader's interest. In addition, he is

completely honest in appraising his

own work; where he becomes spec-

ulative he warns the reader with

disarming frankness. I know no

other book that attempts with such

competence the job of unraveling

the strains that make up the people

of the Pacific.

Harry L. Sh.apiro

The American Museum

Peyote Hunt, bv Barbara G. Myer-

hoff. Cornell University Press.

$15.00: 285 pp., illus.

The Huichol of remote western

Mexico possess today what is

probably the closest to the aborigi-

nal peyote cult still extant among
American Indians. As such, their

ritual is of special interest, since

many of its elements serve to ex-

plain what is otherwise obscure in

the familiar Plains rite. Why, for in-

Uertigo
and the

Uncomnx)n
"Cold.

Dizziness, nausea, falling —
they're results of Meniere's Dis-

ease. The old treatment was inner

ear surgery which cured the ver-

tigo . . . but killed the patient's

hearing.

Now, due to pioneering work by
Presbyterian's Dr. Robert Wolf-

son, there's a new treatment.
Cryosurgery — chilling the inner

ear to 256° below Fahrenheit —
has been found an effective cure in

seven out of ten cases . . . with no

hearing loss!

Although dramatic, such research

breakthroughs are only a part of

our service at Presbyterian-Uni-

versity of Pennsylvania Medical

Center in metropolitan Philadel-

phia. Each year, "Presby" treats

over 10,000 in-patients and 100,000

out-patients without regard to the

sufferer's pigmentation or pocket-

book.

Now we need your support. Think
of us when you are making up your

will. Better still, help us now. Our
life income plans offer generous,

steady income — plus tax benefits
— while letting you know you are

helping those in pain and need.

That's worth doing. We're worth
knowing. This no-obligation cou-

pon starts it all.

The Name Is Presbyterian.

The Mission Is Mankind.

Presbyterian- University of

Pennsylvania Medical Center*

Planned Giving-Development Office

51 N. 39th St., Phila., Pa. 19104

Please send me no-obligation in-

formation on your investment
plans.

City state Zip

•A validated cause of the Philadelphia

and Donegal presbyteries



The Circle of

SEASONS
by Dennis Slock and
Josephine W. Johnson

The endless continuum of nature

is subtly and exquisitely revealed

in the color photography of

Dennis Stock, intimately inter-

laced in mood and spirit with

Pulitzer Prize-winner Josephine

Johnson's perceptive text. Truly

a book for all seasons, it cele-

brates the simple but bountiful

enjoyment of all living things

and the familiar forms of life

that inhabit the earth at various

times of the year. "A shimmer-

ing treasure."

—

Publishers Weekly

A STUDIO BOOK
64 pages of color photographs
$16,95

THE VIKING PRESS
625 Madison Avenue
New York, H.Y. 10022
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like one
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* Leave the beaten track on an
expedition into the high Himalayas,

to lofty mountain domains like

. Sikkim, Assam, Hunza and Chitral

(for either 40 or 61 days}.

Or take a once-in-a-lifetime journey

^ to hidden corners of the world south

J*
of the equator. . .57 days.

'^ -..""^ O"" travel 53 days from Hong Kong
^ to Beirut through Asia old and

new. . .

Send today for our free around-the-

world brochures. Creative travel

planning by Hemphill.

^MPHILL^CORPORATION

Phono 12131 483-3440 o

' m] South Seas

Yuletide in Eu
Chrij'.mas Fies

Amazon Expedition

South America

J E. Atfica Tent Safar

a Around the World

Stance, do the Cheyenne of Mon-

tana, in their ritual peyote break-

fast, specifically eat canned

peaches, corned beef, and, of all

things. Cracker Jack? The ex-

planation is that in the original

first-fruits ceremony the required

foods were stoneless fruit, boneless

meat, and parched corn in honey

water—all of which the modern

foods sufficiently symbolize to

tribes that have long since forgotten

the ancient meanings.

In her well-illustrated and pleas-

antly readable book, Barbara Mver-

hoff has shown further that the sa-

cred peyote journey (twenty days,

each way, on foot) illustrates the

past history of the small

(3,000-4,000) Huichol tribe. Ini-

tially hunters, under the influence

of central Mexican tribes the Hui-

chols became maize growers, but

their rich symbolisms faithfully pre-

serve their hunting past. Peyote. a

small cactus plant, is symbolicallv

stalked and shot with an arrow, as

though it were a deer; and maize,

the staple plant food, is equated to

deer meat and thus to peyote. Pey-

ote is the life stuff like fire, and

deer, peyote. and maize are one.

The ritual hunt for peyote is thus

literally "to find our life" in the

shaman-led pilgrimage to the dis-

tant regions where peyote grows.

In addition to Elder Brother

(deer). Grandfather Fire (Tatewari.

the first shaman) and the Corn

Mothers are ritually implicated. All

these, and other gods, are pictured

in the famous Huichol mosaic

"paintings" made by coiling

brightly colored yarns on a board

covered with beeswax. These vivid

paintings illustrate not only tribal

legends but also individual visions

obtained under the influence of this

hallucinogenic cactus, which is

eaten during the ritual. From Carl

Lumholtz to Barbara Myerhoff, an-

thropologists have studied the un-

usually rich symbolism of Huichol

peyotism. The sacred cord encir-

cling the seated peyoteros sym-

bolizes their ritual unity. The sacred

land of Wirikuta, where pevote

grows, is timeless, and the present

ritual is equivalent to the original of

legendary time. The peyoteros

themselves embody the ancestral

gods.

Some elements still found in

Huichol religion ai'e surpassingly

ancient: deer horns and bones as

containing the life force; the Master

The
PapiiionTbui"

Between July and November. 1975, we have arranged four es-

corted 11 -day tours, to photograph and enjoy the birds, but-

terllles and |ungle wildlUe ol Trinidad and French Guiana

In Trinidad we stay at the lovely Asa Wright Nature Center

bye

is du Salut. and stay tor

jungle where transport Is

ire In hammocks in open-
)ungalows

Detailed brochure available from

HANNS EBENSTEN TRAVEL, INC
55 WEST 42 STREET, NEW YORK, NY 10036
TELEPHONE (212) 354-6634

STRANGE ARTIFACTS
I SOURCEBOOK ON INCIENT MiN

Over TOO articles on Stonehenge. Scottish Fused Forts,

Phoenicians in America, ancient Arizona canals, and other

mysterious artifacts as originally printed m Nature. Archae-

o'ogia and other publications. Thorough index,

262 pagei, hard coven, S6 95 poitpaid

w
EXCEPTIONAL 5-ACRE RANCH.
Lake Conctias, New Mexico. Only

$995 per acre. Vacation Paradise.

Good long term investment. Easy

Terms. Free brochure. Ranchos, Box

2003NH, Alameda, California 94501
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Box 366D, Foil Myers, Florida 33902
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Life history

—
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HORSES,
ASSES AND
ZEBRAS EV
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By Colin P. Groves

The different types of wild
'. Study for all

rses and their origins, and tor those
hreatened extinction of many of the

; Photos. 4 Drawings and 8

J,nT6-8S359.008'5. ......'.'.'. $10.00
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eOOKS plete list of Wild-

2633 Adams Street nfg . Zoological
Hollywood, Fla. 33020 books from all

PUBLISHERS publishers.







Museum Shop
The American Museum
of Natural History

79th Street and Central Park West
New York, N.Y. 10024

Please send me

A Oval.
B Bird .

Quantity

C Circle

I am enclosing D check
n money order

for $
Please include applicable sales tax
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.
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oF Animals (aiiionji the Huidiol. llic

Sacred Deer Person or culture hero-

trickster, whose horns are both

featiiers and Grandfather Fire's ar-

rows); the hunter's wife and the

others remaining at home as affect-

ino the hunt— all these find echoes

in the Old Stone Age of Eurasia.

The pevote shaman's musical bow is

also very old as a magical in-

strument.

"Man depends on symbols be-

cause he cannot endure a threat to

his powers of comprehension,"
writes Miss Myerhoff in her careful

tracing of native meanings. The re-

spect and affection, evidently mu-
tual, with which she treats the Hui-

chol is an earnest of sound field

work and makes this charming

book ring true.

Weston La Barre
Duke University

WHEN YOU WRITE TO
NATURAL HISTORY
about a change of address, renewal of

subscription, billing, or any kind of ad-

justment, send the present address label

from the magazine wrapper.

Moving? Please notify 6 weeks in ad-

vance.

You can use this form to tell us about a

move or order a subscription.

Change of address— attach your address

label in the dotted area and fill in your

new address below, clip and mail to;

Natural History Magazine. Membership

Services, Box 6000, Des Moines, Iowa

50306.

A new subscription—Check box and fill in

name and address below.

D 1 year-$8

n 2 years-$15

n 3 years-$21

(Add $2 per year

to Canada and other

non-U. S. orders)



Tiffen can helpyou
learnabout the birds

and the bees.
Tiffen makes compact filgh quality

Hi-Trans® binoculars designed witii

the outdoorsman in mind. And our
unique Roof Prism Optical System
is of sucfi fine quality and durability,

you'll find tfiem only where fine cam-
eras are sold. And at a price much
less than you'd expect.
Ask to see all five models of Tiffen

Hi-Trans® binoculars. And from then
on, no matter which pair you choose,
you can get as close to nature as you
want. Write for literature.

Tiffen. The binoculars with cam-
era quality lenses.

TIFFEN
Manufacturing Corp.

75 Jane Street
Roslyn Heights, NY. 11577

URSA MINOR'

from the sterling silver

Collector's Menagerie
Height b" $235.
limited to 150

in solid silver, rosewood base.

Colleaor's
Menagerie
579 South Poplar Way
Denver, Colorado 80222

Menagerie Catalog- Si.00

al.so sold at

Cartier, New York— Pace Ltd. Denver

Continued from page 20

ric and nitric acids. The acidity is

in the range of 3 to 4 on the pH
scale, sufficient to leach nutrients

from leaves and, over a period of

years, from soils. Soil scientists rec-

ognize that continued leaching with

a weak acid will reduce the produc-

tivity of agriculture and of other

vegetations.

A 10 percent reduction in agri-

cultural productivity is difficult to

measure and might be recognizable

only over a period of several years.

Yet a reduction of that proportion

in the productivity of forests and of

agriculture in New England seems

to be a realistic prediction if acid

rains continue for ten years or

more. A 10 percent reduction in

the net primary productivity of nat-

ural vegetation and of agriculture in

the New England states would rep-

resent a loss of energy equivalent to

the power produced by fifteen

1,000-megawatt reactors.

The segments of society that are

most closely dependent on natural

resources, such as farmers and fish-

ermen, would feel this loss most,

but all of us would feel it to some
degree. A reduction in the yields of

forests and agriculture would raise

the prices of all forest products and

of food. Effects would extend to es-

tuarine and coastal fisheries as well.

This is simply another instance in

which the use of nonrenewable re-

sources has been, and continues to

be, allowed to destroy renewable re-

sources.

We cannot separate the scpjeeze

on energy used in support of tech-

nology from the squeeze on biotic

resources; nor can we separate the

squeeze on these resources from the

growing squeeze on food and the

quality of life. Despite the dreams

of technologists, the availability of

cheap energy has not created new
basic resources for human use; in-

stead, the net effect has been a re-

duction in the net primary produc-

tivity of the earth and a

concomitant and now soaring in-

crease in the rate of loss of species.

These facts taken together suggest

that we have reached a point in the

development of our current civ-

ilization where further increase in

flows of energy through technology

will cause a significant reduction in

the capacity of the earth to support

mankind. The world cannot use

more energy safely. The arguments

for relaxation of controls on pollu-

tion or for the further difHision of

the deleterious effects of technology

around the globe are clearly and

simply wrong. So, too. are the

dreams of continued economic
growth in the patterns of past

decades, using abundant new sup-

plies of energy. We have reached

the point where biotic resources are

crashing—limits are with us now.

Technologv may alleviate some of

the problems at present rates of en-

ergy use, but another doubling of

energy consumption in the United

States may be impossible—and a

worldwide doubling is frightening.

My glistening aluminutn cap-

sule—low on fuel, einpty of food, its

tasteless movie spent—is sinking

through the smoke and fog of New
York Citv toward the concrete strip

that was forinerly part of Jamaica

Bay, once one of the largest salt

marshes in the world. We have just

crossed the Hudson River, passed

the towers of Manhattan, and are

gradually descending over mile af-

ter square mile of brick tenements

in Brooklyn. Energy makes this citv

possible—the same energy and tech-

nological genius that produced my
plane, plus energy from natural sys-

tems, from the green of those irri-

gated plots in western Nebraska,

the green of the forests of New
York State's Catskill and Adiron-

dack mountains, the greens and

browns and reds of the ocean out

beyond Far Rockaway.

The earth's surface—the land and

the oceans—is an energy-fixing ma-

chine. From this point of view,

what is the real cost of this city,

measured in total space on a finite

globe? No one knows for sure, but

the cost reaches far beyond the city

or the state or even the entire coun-

try to include a large segment of the

North Atlantic and a large portion

of the atmosphere. It includes, as

well, a share of problems that are

worldwide in scope—the energy

crisis, the use of DDT and other

poisons, the control of acid rains,

the management of world fisheries

and the impending worldwide crisis

of biotic impoverishment. The earth

is overpopulated and over-

developed; the important problem

now is ecology, not energy and not

economics. D



Soaring Spirit

The Eagle Dance

On the fourth and last dai; of the

healing ceremony in the Pueblo of

Tesuque (tes-oo-ka\^) the Eagle Dance
is performed. In recent times, the

dancers are mostly the older men:

the boys become too impatient with

the demands of tradition to learn

all that is required.

Diving, crouching and making

sweeping gestures with their winged

arms, this graceful, swooping dance

requires incredible control and
strength. It is one of the most

beautiful and intricate of all Native

American sacred dances.

All the white cloud eagles

Lift me up with your wings.

Take me to the entrance to the earth.

All you eagles

Lift me up with your wings.

Lift me high over the world.

Let no one see where you are taking me
far to the southwest

where our mothers and fathers have gone.

Take me there with your wings

Place me there with your wings.

— Pueblo song fragment

With kind permission of the Southwest

Museum. Los Angeles.

The Artist

To one bom in the Indian country

of northern Arizona, fascination with

Southwestern Indian culture begins

at an early age.

For Mikael Redman, imbued with

such firsthand knowledge, it became
a necessary artistic endeavor to apply

the European tradition of superb

craftsmanship to capture the

mystique of the Original Americans.

Thus his miniature sculptures in the

lost wax process represent a unique

blending of the New World

with the Old.

In a demanding medium, he is a

demanding artist. Up to six hundred

hours of intricate work go into the

production of each sculpture. So
intricate that one is able to see the

fringe on the moccasin of a figure

whose overall height is less than

two inches, or the tendons of a hand
one or two millimeters across!

It is not surprising, then, that

Redman Miniatures command prices

of up to $8,000, and are found in

many public and private collections.

Other examples of Redman's

sensitive and expressive art can be

seen at his gallery at 7110 Fifth

Avenue. Scottsdale. Arizona.

cast figure measures 21 / tall.

A Remarkable

Opportunity

Turquoise and silver are traditionally

utilized by Southwestern Indians in

the creation of works of art of

surpassing beauty. Even as the

scarcity of these materials continues

to grow, their beauty further

enhances the current revival of

interest in Native American culture.

What better selection of materials.

then, could there be for these unique

sculptures?

For whatever reason one acquires

a work of art beautification of one's

surroundings, the enrichment and
preservation of history, or its value

as an investment, a beautiful

miniature of this quality will have an

important niche in any collection.

Purchasers of this piece will have

the opportunity to reserve the same
Edition Number on subsequent

works in the series.

The Mikael Redman
Galleries

Ry

Turquoise nuggets will vary irt size and color

The Sculpture

"The Eagle Dancer" is the first in a

series of eight Southwestern Indian

figures by Mikael Redman. There

are 885 sculptures in the edition

available for sale, with an additional

15 reserved for museum collections.

The figure is .999 fine silver, accented

with 24 carat gold plate, rhodium-

clad to prevent tarnishing and
mounted on an uncut turquoise

base of at least 250 carats. Presented

in a suede-lined, oiled walnut case

which may be hung as a shadow box.

Individually numbered and signed.

$265.00

A signed, numbered edition of twelve

will also be offered in four hues of

solid 18-carat gold. $3200.00 each.

Ordering Information

These original sculptures are

available only through The Mikael

Redman Galleries. Address all

inquiries to The Mikael Redman
Galleries. 7110 Fifth Avenue,

Scottsdale, Arizona 85251,

attention: Mr Ryan.

American Express, BankAmericard
or Master Charge cardholders may
expedite shipment of their purchase

by calling Mr Ryan, toll free, at

1-800-528-7865.

Extension 1300

Scottsdale, Arizona
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Skv Reporter by Stephen P. Maran

Far out Comet Watching
The Skylab astronauts, circling 270 miles above the earth,

had the only good view afforded anyone of Comet Kohoutek

"It's something I know vou'll all

enjov," said Edward Gibson about

Comet Kohoutek, when talking to

ground controllers at the Lyndon B.

Johnson Space Center in Houston

on New Year's Day, 1974. A civil-

ian scientist-astronaut. Gibson was

up in space aboard the earth-orbit-

ing Skylab. Since late November,

he and fellow crew members Gerald

Carr of the Marine Corps and Wil-

liam Pogue of the Air Force had

been studving the comet. As Ko-

houtek swept to perihelion—its clos-

est approach to the sun at

13,240,000 miles-on December
28. the comet was a spectaculai"

sight for them, although it was al-

most unobservable from the

ground. For watchers down on

earth, it was expected that Ko-

The Skylab astronauts

celebrated Christmas 1973

with a walk in space during

which they used a special

camera to photograph Comet

Kohoutek. This picture, taken

that day, shotvs the hydrogen

cloud surrounding the comet

The color in the photograph

was added to represent

different intensity levels

of ultraviolet light.

houtek would soon become visible

in the evening sky after sunset.

It was possible to see fifteen sun-

sets a day on Skylab. And Ko-

houtek was theoretically visible af-

ter each of them. Gibson was
accordingly offering comet-viewing

tips to his friends below. But. like

most forecasts about Kohoutek, his

were also wrong. In the following

week, to the disappointment of mil-

lions of expectant watchers, the

comet faded rapidly {see "A Funny
Thing Happened to Comet Ko-

houtek," Natural History, March,

1974). It seemed that the onlv good

way to watch this comet was from a

spacecraft orbiting the earth.

Although Kohoutek was a visual

disappointment to the lav viewer, it

was a rich source of new facts for

astronomers. "A scientist's comet,"

Sky and Telescope called it, and a

cover story in Science News, "Ko-
houtek's Legacy to Science," noted

that "if Kohoutek was a flop, nu-

merous scientists didn't get the

message." Photographs and data

gathered bv this third and final Sky-

lab crew, together with measure-

ments from a host of ground-based

observatories, unmanned space-

craft, and jet airplanes, were re-

sponsible for the legacy.

In the end, we learned much
from Comet Kohoutek because we
had the unusuallv long lead time of

almost ten months between its dis-

covery and the time that it reached

perihelion. This allowed us to plan

observing programs for ground tele-

scopes, automated satellites, sound-

ing rockets, and aircraft, and to de-

vise and test new spacecraft

maneuvers and technical objectives

for Skylab. With this unparalleled

opportunity to prepare experiments,

many of the planners looked for-

ward to the coming of Kohoutek
with an enthusiasm perhaps second

only to that of the eighteenth-cen-

tury observers who awaited the first

predicted return of Halley's comet.

Of those would-be Halley watchers,

Voltaire is said to have remarked,

"Astronomers never went to bed in

17.58 for fear of missing the

comet."

The Skylab astronauts actually

began their comet watch on Novem-
ber 23, six days after the start of

their record-breaking 84-day stay in

space. Before their mission was

over, they had recorded the growth

of a huge hvdrogen cloud that sur-

rounded Kohoutek as the comet ap-

proached the sun; discovered a

brilliant "antitail" formed by mete-

oroid particles shed from the

comet's nucleus; and photographed

an unusual, tapered tail formation

of uncertain chemical composition.

In mid-December, they observed a

unique event as the head of Ko-

houtek passed across tt Scorpii, a

bright star in Scorpius. Later in the

month, as the comet streaked bv the

sun at speeds up to 251,000 miles

per hour, they obtained striking

pictures of Kohoutek traveling be-

hind the beautiful streamer forma-

tions of the outer solar atmosphere.

To study Kohoutek, the astro-

nauts relied on instruments ranging

91



Travel to the
Indian Oeean
island paradise

Escape to the secluded island world

of the Maldives, Laccadives, Andaman
and Nicobar archipelagus.

There are more than two thousand

unspoiled islands in the Indian Ocean

with only a few that are inhabited.

A comfortable palmleaf covered

bungalow awaits you there near a

beach of ivory coloured sand.

Ideal for amateur botanists,

birdwatchers, scuba divers,

anthropology enthusiasts, fishing

hobbyists, big game sportsmen and

those who just want to soak up the

sun and put their thoughts together.

...or take a
Sahara earavan
adventure.

Explore the fascinating stark lunar

beauty of the central Sahara by camel

caravan and Land Rover. Discover the

mountains, the dunes, the oases, the

bazaars. Observe the worlds finest

natural museum
of primitive rock

painting in the

Tassili N'Ajjer.

Truly a unique

experience for

all adventure

lovers.

I
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D Indian Ocean island retreats.

Sahara caravan adventure.
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in sophistication I'rom a simple Ni-

kon camera to various ultraviolet

spectrographs and large solar tele-

scopes. The Nikon, aimed through a

window in the Skylab command
module, was used to make a system-

atic record of the comet's bright-

ness, free of the obscuring effects of

the earth's atmosphere and the va-

garies of the weather. From these

black-and-white photographs the

brightness of the comet was deter-

inined relative to the known in-

tensities of background stars, but

the task involved surmounting sev-

eral difficulties. To begin with, stars

have various colors and are there-

fore recorded inconsistently on

film, which is more sensitive to the

light of some colors than to that of

others. Astronomer Charles Lund-

quist of Marshall Space Flight Cen-

ter has overcome this problem by

basing brightness estimates on stars

of the spectral type "G," which are

similar in color to the sun. Tliese

stars have a spectrum comparable

to the head of a comet, which

shines primarily by the reflection of

sunlight. Another problem was that

stars appear essentially as bright

points, whereas the image of the

comet was an elongated, diffuse sur-

face. How can such different images

be compared? The solution adopted

was to take two of every three Ni-

kon pictures deliberately out oi

focus. The blurred images of the

stars in these pictures, seen as disks

rather than as points, were more
easily related to the image of the

comet. The Nikon photos are less

impressive than those obtained with

larger instniments used on the mis-

sion, but they provide a basic

record of the comet's variable lumi-

nosity during a period when con-

ventional, ground-based observa-

tions were difficult because the

comet was low in the sky.

On November 25, the Skylab

crew obtained the first ultraviolet

spectrogram ever made of Ko-

houtek by rolling the spacecraft so

that a small on-board spectrograph

could view the comet through an

unblocked scientific airlock. (The

prime airlock was blocked by a heat

shield that earlier astronauts in-

stalled after a launch mishap.)

By November 28, the comet's

tail viewed through binoculars from

Skylab had grown to prominence.

On the same day, astronomers at

Mauna Kea Observatory in Hawaii

recorded the spectrum of the comet
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witli an 88-inch telescope, and tlic

staff at the new Joint Observatorv

for Cometarv Research on South

Baldv Mountain, New Mexico, took

their first photograph of Kohoutek.

The comet was bright(>ning steadih

.

and bv December 5. tlic astronauts

were watching it with the naked

eye. Only a few davs earlier the

first of several ground-based false

alarms had warned that the comet

had broken up and disappeared.

That rumor, quoting several British

obsen'ers, was carried bv the BBC
on December 2 and repeated bv

them the next dav. Similar reports

from Belgium and the Netherlands

were carried bv UPI on December

7. But vie^ving was better from

space than from Europe, and the as-

tronauts continued their work. On
December 5, thev photographed the

comet's growing hvdrogen cloud

with a special Far Ultraviolet Cam-

era thev had taken up to the Skylab

with them in the command module.

The Far Ultraviolet Camera is an

extremely sensitive device, whose

working principles combine both

electronic imagery and photogra-

phy. Developed originallv by as-

tronomer George R. Carruthers of

the Naval Research Laboratory in

Washington, D.C.. for use on the

airless moon, the camera design had

been modified by the addition of a

"pressure bottle" that shielded the

delicate instrument from the humid

atmosphere of the Skvlab cabin.

Ultraviolet light from celestial

objects cannot penetrate the earth's

atmosphere and can therefore only

be observed from space. Hence, the

existence around comets of huge

hydrogen clouds, which shine at the

ultraviolet radiation wavelength

known as "Lyman-alpha" (after the

American physicist Theodore Ly-

man, who pioneered laborator\

studies of ultraviolet light in the

first decade of this century), was

not discovered until 1969, well into

the space age. Since then, satellites

have made electronic measurements

of the intensity of Lvman-alpha

radiation from the comets Bennett,

Encke, and Tago-Sato-Kosaka, but

only one ultraviolet photograph of a

comet had been made before the ap-

pearance of Comet Kohoutek. The
astronauts made more than 100 ex-

posures of Kohoutek with Carruth-

ers's camera during their Skylab

flight; some were taken in the Ly-

man-alpha wavelength, and others,

for comparison, were taken in an
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adjacent ultraviolet wavelength

band, v^'here emission from the

comet's oxygen atoms was ex-

pected. One of the latter photo-

graphs, made on December 25,

shows the comet with a strange, ta-

pered tail and is among the most in-

teresting of all the pictures taken of

Kohoutek with any telescope or

camera. Astronomers are still puz-

zling over its meaning. In this pic-

ture, the comet is widest at the head

(about 300,000 miles wide, accord-

ing to astronomer Thornton Page of

the Naval Research Laboratory,

principal investigator for the Far

Ultraviolet Camera studies) and ta-

pers down to a point more than a

million miles away in the direction

opposite the sun. At a special ses-

sion on Kohoutek results, held dur-

ing the meeting of the American

Geophysical Union in Washington,

D.C., last April, Carruthers re-

ported that the tail length exceeded

that theoretically possible for oxy-

gen atoms streaming back from the

comet's head. The tapered tail

might actually be composed of

ionized, or electrically charged, car-

bon atoms, he suggested. The be-

havior of an ionized comet tail in

the solar wind is much like that of

an airport wind sock exposed to a

steady breeze. Thus, if Carruthers's

idea is correct, the December 25
picture may contain unique data on

the solar wind near the sun. John C.

Brandt, an astrophysicist at the

Goddard Space Flight Center, who
wrote the standard treatise "Intro-

duction to the Solar Wind," says

that analysis of this photograph may
eventually reveal the approximate

velocity of the solai^ wind at the po-

sition then occupied by the comet—
17 million miles from the sun-
much closer than the site of any

previous measurement. Investigator

Page has advanced an alternative to

the oxygen and ionized carbon theo-

ries to explain the nature of the ta-

pered tail. He thinks it mav have

been composed of dust particles,

shining by reflection of the sun's ul-

traviolet light. If Page's idea is cor-

rect, I would have expected the tail

to be dimmer and more diffuse than

it appeared. At this juncture one

can only say that the correct inter-

pretation is far from obvious.

The astronauts made their first

ultraviolet photograph of Kohoutek

with Carruthers's camera through

an airlock on November 26. On
that picture the circular image of
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the Indro^cn cloiul coiTcspondt'd lo

a tliameter ol' 65,000 miles. As the

loiiiet neared the sun, a series ol

photographs, measured by Paue.

sliows the cloud getting bigger and

brighter. In a December 25 pholo-

gra[)ii. the hvdrogen cloud is some

1.200.000 miles in diameter, or

nearly halt' again as large as the vis-

ible disk of the sun. Actuallv, the-

ory indicated—and data from Mari-

ner 10 instruments later corrobo-

rated—that the thinner regions of

the cloud extended over an even

greater region. The full area of the

cloud could not, however, be re-

corded because Skvlab, while out-

side the great bulk of our atmo-

sphere, was still inside the

geocorona, a tenuous hvdrogen

cloud that surrounds the earth. And
the dim ultraviolet radiation of the

geocorona outshone the thinner

parts of Kohoutek's cloud. In mid-

Januan', when it was possible to

scan the receding comet from out-

side the geocorona with an in-

strument aboai-d the deep space

probe Mariner 10, bound for Venus

and Mercury, physicist Shailandra

Kumar of the Kitt Peak National

Observatory in Tucson, Arizona, re-

ported that the cloud extended

more than 18 million miles from

the head of the comet, in the direc-

tion opposite the sun. Later, in Jan-

uary and February, astronomer

Jerry Drake of Princeton University

obtained additional hvdrogen light

measurements with the unmanned
Copernicus satellite. Only Skylab,

however, was in a position to record

with Carruthers's camera the

growth of the hvdrogen cloud as

Kohoutek approached the sun.

The small spectrograph with

which the astronauts made their

first ultraviolet spectrogram of the

comet was also used at intervals

throughout the flight to record the

distribution of hydroxy! (OH) mole-

cules around it. Chemically, a hv-

droxyl group is relatively unstable.

It cannot therefore be a permanent

constituent of a comet. The great

cloud of hydrogen around a comet

is also somewhat puzzling at first

thought. The hvdrogen atoms do

not remain in the cloud, but escape

from the comet at speeds of about

five miles per second, a velocity

confirmed by measurements with a

larger spectrograph on Skylab. Sci-

entists generally believe that the

hydrogen gas is not simply evapora-

ting from frozen hydrogen in the co-
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met's nucleus since, most likely,

solid hydrogen cannot exist there.

The origin of both the OH and

the hydrogen (H) is attributed in-

stead to the breakup of water

(H2O). According to the "dirty ice-

ball" theory of comets, proposed by

astronomer Fred L. Whipple of the

Sinithsonian Astrophysical Obser-

vatory in Cambridge, Massachu-

setts, much of the nucleus of a

comet is simply frozen water. As
the ice evaporates in response to

heat from the sun, the water mole-

cules stream out into the head of

the comet, where solar radiation

breaks them up into H and OH.
Still another breakdown product,

H2O+, the water vapor ion, was dis-

covered in the tail of Kohoutek by

ground-based astronomers in Italy

and California, with help from

physicists in Canada.

As the comet neared the sun in

late December, the Skylab crew be-

gan to observe it with their battery

of solar telescopes. On December

23, Gibson watched Kohoutek on

the TV monitor of one telescope

and noted that it appeared about as

bright as the planet Mercury. The
next day, Carr reported that the

comet's head was growing larger

and brighter. A distinct yellow

color was now evident. It is thought

that this was due not simply to re-

flected sunlight but also to yellow

light from sodium atoms in the head

of the comet. (This is the familiar

yellow hue seen when salt—sodium

chloride— is dropped into a fire.) On
Kitt Peak in Arizona, geophvsicist

Louis Lanzerotti of Bell Labora-

tories obtained spectrograms of Ko-

houtek that confirmed the presence

of sodium. Gibson states that an or-

ange color, quite distinct from the

yellow, was seen on only one day,

December 30. There is no accepted

explanation for the one-time ap-

pearance of this shade.

On Christmas Day, Pogue and

Carr took a walk in space to ob-

serve the comet with the Far Ultra-

violet Camera outside the confines

of Skylab. The comet was by then

too close to the sun to be photo-

graphed from the spacecraft air-

lock. They mounted the instrument

on an external spar, in the shadow

of a solar power panel. Following

instructions from Houston, they

successfully aimed the camera at

Kohoutek, just off the edge of the

protruding panel, which served to

keep the sun's rays from falling on
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the lens. According to Space Onter
tapes, the astronauts did not ac-

tually notice the comet as thev

worked that dav. But during tlie

next extravehicular activity, on De-

cember 29. Carr and Gibson both

saw the comet, and Gibson even

glimpsed its remarkable antitail

through the dai-k sun \isor of his

space helmet.

In October, sbortlv before thev

entered prelaunch quarantine, the

crew had been briefed on cometarv

phenomena. The principal tutor was

Freeman D. Miller, a University of

Michigan astronomv professor, who
has devoted much of his career to

the observation of comets. Among
the manv topics that Miller dis-

cussed was the occasional appear-

ance of an antitail, or "spike," a

stiiicture that seems to point toward

the sun from the head of a comet.

This is the reverse of the behavior

of a normal tail, which points ap-

proximately in the direction awav

from the sun. This tendency of the

normal tail was known to some men
as long ago as the first century a.d.

and was mentioned in Seneca's

Quaestiones Naturales.

Only the astronauts saw Ko-

houtek's brilliant sunward spike

with the naked eye. Astronomer

Edward P. Ney of the University of

Minnesota scanned it with an in-

frared telescope several hours after

the astronauts discovered it in late

December. And in Januarv. the an-

titail, now shorter and fainter, was

photographed at many observa-

tories. Zdenek Sekanina, a leading

authority on comet tails at the

Smithsonian Astrophysical Obser-

vatory, had predicted that Ko-

houtek would have an antitail vis-

ible at about the New Year. (This

was apparently the first time the pe-

riod of visibility of a comet antitail

had been successfully predicted.)

Sekanina's analysis of the astro-

nauts' observations shows that Ko-

houtek's antitail consisted of par-

ticles up to one twenty-fifth of an

inch in diameter, much larger than

the microscopic dust of the ordinarv

tail. Ney's measurements show that

the antitail particles were also

cooler than those in the main tail.

Why were the cometary particles

larger in the antitail than in the or-

dinarv tail? These tinv bits of rock,

carried away from the nucleus of

the comet by evaporating gases,

were subjected to solar gravity,

which tended to pull them toward
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derstand I will be under no obligation.

kappropric
D phonograph record

Mr
D Mrs
D Ms.

Address

Linguaphone for Languages
\$3^A Service o( Westinghouse Learning Corporation

the sun, and to the pressure of sun-

light, which acted in the opposite

direction. Among the hghter par-

ticles, sunlight prevailed, pushing

them outward into the main tail

that pointed away from the sun.

The heavier particles, however,

were less affected bv radiation pres-

sure, and they drifted back, along

or near the comet's orbit, where

they made up the antitail. The anti-

tail material was not actually

streaming directly toward the sun;

it only looked that way because of

the perspective of the astronauts

and the ground-based observatories

relative to the comet and the sun.

We know that many mete-

oroids—the small rocks from inter-

planetary space that appear as

"shooting stars" when they enter

the earth's atmosphere at high

speed—must result from the

breakup of comets, since meteoroid

streams have actually been found

following the orbits of certain

comets that have vanished. At the

Comet Kohoutek Workshop in

Huntsville, Alabama, last June, as-

tronomer G. Allen Gary of the Mar-

shall Space Flight Center noted that

what the astronauts observed in late

December as Kohoutek's antitail

was actually a stream of tiny mete-

oroids freshly shed from the comet.

In April. 1974, comet expert

Elizabeth Roemer of the University

of Arizona found that Kohoutek
was even dimmer than expected

from the postfizzle predictions. By
the time you read this, the comet

will be only a dim spot of light on

photographs made with even the

largest telescopes on earth. How-
ever, as scientists continue to ana-

lyze the Skylab observations and

the large body of data collected in

the worldwide effort astronomers fo-

cused on this comet, they will gen-

erate a much clearer idea of what

these strange and wonderful inter-

planetary visitors are. From that

knowledge we can perhaps proceed

to plan a mission that already ex-

cites the imagination of many scien-

tists—the launch of a space probe to

a comet.

Stephen P. Maran was manager of
NASA's Operation Kohoutek. An
astronomer, he is head of the Ad-
vanced Systems and Ground Obser-

vations Branch of the Laboratory

for Solar Physics and Astrophysics

at the Goddard Space Flight Center,

Greenbelt, Maryland.
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With the cartridge

jou can change to

a fresh ribbon in

just 3 seconds.

With the cartridge

you can change to a color

ribbon in just "^ ' ~
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With the cartridge you
can change to a
correction ribbon in

just 3 seconds.

The most significant

advance in typewriters

since the electrics came along

has come along. Smith-Corona Electric

Portable Cartridge Ribbon Tj'pewriters.

If you had one right now, you could change from

one typewriter ribbon to another faster than you could

read this sentence.

In 3 seconds you could change from a worn ribbon

to a fresh ribbon.

In 3 seconds you could change from a black ribbon

to a red, or green, or blue ribbon . . .there are five different

Smith-Corona color ribbons in cartridges.

In 3 seconds you could change from an ordinary

fabric rilibon to a carbon film ribbon. (That's the one

students like to use for essays and reports. It makes

typewriting look like professional printing.)

In 3 seconds you could change to a correction ribbon

that allows you to correct errors more neatly and

with less effort than ever before.

If you've been thinking about a new typewriter as a

back-to-school gift, or for yourself, or for anyone...

see what we've been talking about. Ask a Smith-Corona

dealer for a demonstration of our unique Cartridge

Ribbon Tj'pewriter.

SlClM SMITH-CORONA
SCM CORPOF



"Loving,"

"fascinating,"

"irresistible...'

a look at some of our

bravest, friendliest,

.. and most endangered

fellow mammals.

Great
Whales
Faith
JVIcNulty

JJ3

$4.95 atall booksellers

•IDOUBLEDAY
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A Matter of Taste

* Their names are

sea urchin,

^cheetah, snake,

mallard

Their game is

survival. For

fthese are the young
creatures of the

animal kingdom,
who, often unpro-

tected by overseeing
parents, must strike

out on their own and
achieve independent
life. Their struggle to

survive— a battle

against almost insur-

mountable odds— is

captured in a bbok so
beautifully written and so

magnificently photo-

graphed that you feel

nature is putting on a

special showing of

her wonders.

YoungAnhmls
The Search for

Independent Life

Bernard Stonehouse
|180 color photographs $10.95

Toorder, send name, address, check,
or money order to THE VIKING
PRESS, Dept. GS-NH, 625 Madison
Avenue, New York, N.Y. 10022

One Man's Meat
is Another's Person
Humans may taste good, but most societies

are a long way from cannibalism

Of all the taboos in Western

society, the prohibition against the

eating of human flesh is the most

widely obeyed. Thousands among
us kill someone every year. Incest is

not common, yet it occurs—and en-

riches the fantasy life of many an

analysand. But cannibalism is an in-

fraction of the social order that very

few have risked.

Like all forbidden fmits, never-

theless, cannibalism fascinates us.

Ever since Columbus first discov-

ered it among the Caribs (who were

called canibales, whence the

name), it has inspired an entire lit-

erature of speculation and raised a

dark question in the minds of

people too civilized to feel anything

but repulsion at the idea of bolting

human steaks but unable to keep

from wondering in untrammeled

moments what they taste like.

Explorers, probably translating a

Fijian phrase, reported that the

stuff was known to its fanciers in

the Pacific as "long pig." This

never seemed more than a dubious

description of the savor of our mus-

cular Christian selves. The enigma

basically remained until late 1972.

Survivors of a Uruguayan plane

crash in the Andes, who were cut

off from the outside world for

weeks, in desperation ate fellow

passengers killed in the accident.

After their rescue, the survivors

told Piers Paul Read—who set

down their story in the current best-

seller Alive (Lippincott)—that after

cooking the meat briefly (they tried

it first raw), "the slight browning of

the flesh gave it an immeasurably

better flavor—softer than beef but

with much the same taste."

That is the kind of testimony one

can believe, especially from Uru-

guayans, who know their beef. It is

also good news that humans taste

good: alternatives to soyburgers are

always welcome, and we can at last

exonerate cannibal societies of the

charge of unrefined savagery. In-

stead, they were gastronomes.

I anticipate the retort that the an-

thropophagic banquets of Fiji and

Papua and the Amazon began with

the butchery of neighboring tribes.

But who are we, with our kill ratios

and Mv Lais, to question the civility

of, say, Tupinamba wan-iors? To be-

gin with, they captured prisoners

live, led them back through the

great forest of the Amazon, and

then allowed them to live for

months in virtual freedom until the

final blood rite. Prisoners were

given wives, and thus shared their

genes with the victorious village be-

fore they gave up their bodies in a

ceremonial war game that they were

doomed to lose. The quartered

body, according to an eyewitness

account, was barbecued. Women
and children rushed to drink the

blood. Mothers smeared their nip-

ples with it so that their babies

could taste it. Delicacies, wrote an-

thropologist Alfred Metraux, such

as fingers and the grease around the

liver and heart, were given to dis-

tinguished guests.

Ethnographers have advanced

several theories to explain such full-

blown bloodthirstiness. Some say

that meat hunger caused it, a crav-

ing brought on by poor, monoto-

nous diets of manioc or sago. This

won't entirely wash. Contiguous

tribes with equally drab and
deficient diets did not practice can-

nibalism. And the Tupinambas,

who had plenty of nonhuman pro-

tein in their diet, ate slain energies

primarily as a form of revenge.

Other experts point to the ritual

content of most cannibal acts. For

the Tupinambas, the ceremony as-

sociated with cannibalism was so

important that after cannibalism

was effectively outlawed, the ritual

continued to be performed on skele-

tons exhumed for the purpose. In

the northwestern Amazon area,



by Raymond Sokolov

Cubeo warriors' wives ate the penis

of a dead victim to promote fertil-

itv. And several endocannibalistic

societies recycled the souls of their

own villagers bv drinking the ashes

of naturally deceased relatives dis-

solved in corn beer or a banana

drink.

Endocannibalism—whether prac-

ticed by primitives or bv Uru-

guayan rugby players— is less

shocking than exocannibalism be-

cause it does not normally include

murder. But the simple act of con-

suming human flesh, even when en-

shrined in ritual, is obnoxious to

most people (although excusable in

extremis). It seems to arise from a

fundamental sense of solidarity with

one's species. Even higher primates

do not (with rare and ambiguous ex-

ceptions) eat each other. It may be

that exocannibalism results from a

narrow system of taxonomy that

limits the nonedible "species"

group to the kinship group and de-

fines unrelated human outsiders as

fair game. Clearly, no all-encom-

passing principle of human broth-

erhood informed the daily life of

the Tupinambas.

The real difference between us

and the Tupinambas, however, is

that we are more adept at making

our cannibalistic acts and impulses

into metaphor or else hiding them

from view. We certainly enjoy the

fruits of warfare, not in the form of

flesh, but as territory, wealth, or in-

fluence. Moreover, Christianity's

most fundamental ritual, the Eu-

charist, is symbolic endocannibal-

ism; the consumption of the body

and blood of "Our Father's Son."

Orthodoxy denies that communion
is only symbolic eating and claims

that the sacramental wine and wafer

do actually transsubstantiate into

Christ's flesh and blood in the

mouths of the faithful. True can-

nibals are less "civilized" only in

degree.

Discoveran alien world
Twelve times annually our tours probe the strange world "Down

Under." There you can examine the intriguing natural and cultural

phenomena of Australia, New Guinea, New Zealand. These tours

are recommended for the intellectually curious traveller who wishes

to return home with a comprehensive experience of the antipodal

world; geographic scene and natural history, peoples and their past

and present cultures.

rPlease send more details

regarding your tours to

Australia, New Zealand, New Guinea

Office of

Academic Liaison

640 Cathcart, Suite 307

Section NHC, Montreal
Canada, H3B 1M3

Name

Address.

^
City_

State,

Zip Code- ^

Create your own ceramics with this

unique, remarkably-priced bench-top

potter"s wheel that you and your family

can have fun with anywhere in the house.

Variable-speed drive adjusts faster for

forming, slower for decorating. Comes
with double-end shaping tools, non-toxic

glaze and 4 water-soluble paints, artist's

POTTERYCRAFT™ by GILBERT

brush, potter's sponge, 3 lbs. air-dry clay

and illustrated instructions for forming

vases, pitchers, candlesticks plus design

ideas to bring out the creative genius in

you and your kids. No baking or firing

required. Send check or money order to

Kristi's, Inc., P.O. Box357g, Maugansville,

Md. 21767. x-^^AF"

plus $3.00 Post. & Hdlg.

in continental U.S.
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Part of it, that is. For your gift of a one-year subscription to

Natural History includes Associate Membership in The American

Museum of Natural History [where admission is free to members)

...as well as two specially selected bonus books a year

What's more, if you mail the order card*

today the price for this many-sided, many-

splendored Christmas gift is not just under

ten dollars. It's two for $15!

Don't wait another minute.

NATURAL HISTORY
published by

The American Museum of Natural History
New York. NY
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Tilt' liest ethnographic informa-

tion, as a matter oi' i'aet. shows tiiat

cannibalism was not practiced by

men at a low level oi subsistence

but rather arose after the invention

of agriculture and the in-

tensification of warfare that fol-

lowed it.

In our societv. we have moved

beyond the agricultural-tribal stage,

into something we are pleased to

call advanced civilization. From
this lofty vantage, we shudder at

the "bestial" conditions from which

we have risen. We instill the fear of

cannibalism in our children with

tales of "Jack and the Beanstalk"

and "Hansel and Gretel." Adult

squeamishness extends to include

both cannibalism and the eating of

nonhuman flesh. For Americans

particularlv, food that still looks

like the animal it came from is of-

ten cause for (irrational) disgust.

Whole fish, live lobsters, sides of

beef on hooks all inspire distaste in

people who will blithely eat a slab

of steak (it is no longer recogniz-

ablv lopped from a steer, but the

national meat hunger supports giant

abattoirs in which wholesale slaugh-

ter takes place). Unfortunately, or-

gan meats cannot be so easily dis-

guised. Brains look, almost

inevitably, like brains. The sight of

those convoluted lobes forces us to

admit that we are about to dine on

mammal. And so we prefer less ob-

vious cuts. Unlike the Tupinambas,

we hide from our killing.

The recipe below takes account

of this propensity. It is a super-

civilized approach to brains, some-

thing like a souffle but sturdier. It

has the great practical advantage of

looking like something else. Serve

it to picky eaters, who may then be

persuaded to try simpler, more ob-

viously cannibalistic recipes for this

rich and foolishly avoided food.

Pain de Cervelle

IV^ pounds brains (from any higher

mammal)
Vinegar

Salt

V2 pound whole, unshelled shrimp

V2 cup dry white wine

14 cup raw rice

2 cups milk

Butter

V2 cup hea\7 cream

3 eggs

V4 teaspoon pepper

V2 teaspoon paprika

Follow in Darwin's Wake
For Museum members, cruising from Tierra del Fuego to Rio

can be a memorable vacation and a chance to see and learn

what inspired one of mankind's "great leaps forward"

Darwin sailed to Tierra del Fuego and the east coast of South

America to see and study the wildlife. Now, we're going to take

85 Museum members to retrace his route, cruising on the cele-

brated M.S. Lindblad Explorer. Along the way, Dr. Junius B.

Bird, Curator Emeritus of South American Archeology, will out-

line the prehistory of the area and take us to some of the sites

he has explored for The American Museum. Dr. Roger Payne

and Roger Tory Petersen will also accompany us to make sure

we see and understand the fascinating marine life and the

unique birds of Patagonia. Logistics are under the supervision of

the well-known travel planner Lars Eric Lindblad; the program

is the Museum's.

Scheduled for February 17-March 6. 1975, this is the first voyage

in the Museum's Membership Jour Program for 1975. We have

also tentatively planned an expedition to southern Africa for

September 1975, and a third trip will soon be announced.

Mail the coupon below for further details.

Mrs. Philip Martin

Tours for Members
The American Museum of Natural History

Central Park West at 79th Street

New York, New York 10024

Please send:

Q The Darwin Itinerary Q Information about other

Museum-sponsored trips in 1975.

103
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ouier Space;
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including this

superb RV-6, 6-inch
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on easy terms! ' Charge

Now it's easy to join tlie thousands of serious

amateurs who have discovered the excitement
of exploring our mysterious universe. Your en-

joyment begins right from the start, yet the
challenges and rewards go on for years! And
it's a hobby that can be shared at modest cost.

Choose From Many DYNASCOPES®
Picking a telescope to fit your needs and your
pocketbook is simple when you select a
OYNASCOPE-the same instruments used by
more than 150 schools, colleges and observ-
atories—and your satisfaction is guaranteed
by a full-refund warranty.

FASCINATING GUIDE
YOURS FREE!

Read these valuable facts be-
fore buying any telescope. Mail
coupon or postcard for your
complimentary copy of this
helpful guide.

Cnletion Manulacturing Co

620 Oakwod A»e , W Hartlord, Conn 06110

9 TM Registered U.S. Pot.

CRITERION MANUFACTURING CO.. Dept, NH-51

620 Oakwood Ave,, W, Hartford, Conn. 06110

Please send your free Telescope Guide.

Name

Address

City State

This is a complete recording of Edward
Fitzgerold's 5th version, and is the cu-

mulative effort of three men of genius.

It is followed by a few comments and
comparisons, and also Pedro Calde-
ron de la Borca's The Dream Called
Life and Life is a Dream.

lastly, beginning with Hamlet's solilo-

guy, there is some of the best that is

to be found in Shakespeare.

A purchaser writes: "The record is be-

ing played over and over, it is my
treasure."

And from Canada, this judgment and
request: "Because the record is such a
beauty, send me another one . .

."

A superlative delivery of

superlative poetry by Louis Zoul.

$8.00

Plus Applicable Sales Tax
(only lor N.Y. Sfafe residents)

Available Only By Mail

PUBLIC OPINION
Box N-4044 Long Island City. Long Island

New York 11104

1. Soak brains in several changes

of cold water for two hours. Pee!

off the outer membrane and dis-

card. Soak for another two hours

in cold water acidulated with 1

tablespoon of vinegar per quart.

Drain brains and trim off solid

white pieces at the base.

2. Bring to a boil in a nonalunii-

num saucepan enough water to

cover the brains. Acidulate as

above and add 1 teaspoon salt

per quart of water. Plunge the

brains into the water, reduce

heat so as to produce a very slow-

simmer, and cook for 20 min-

utes. Drain.

3. At the same time, simmer the

shrimp for 5 minutes in a sepa-

rate, nonaluminum saucepan, in

a broth consisting of water to

cover, wine, and 1 teaspoon salt.

Drain, peel, and devein shrimp.

4. Bring 1 quart of water and 1^2

teaspoons salt to a rolling boil.

Pour in the rice in a slow

stream; stir once and boil, un-

covered until almost tender,

about 12 minutes. Drain well.

5. Preheat oven to 250 °F. '

6. Scald the milk. Add the

blanched rice to it, let boil

again, cover, and finish cooking

in the oven for 30 minutes. Do
not stir. Drain the rice and press

out excess liquid.

7. Raise oven temperature to

350 °F.

8. Butter the inside of a 5- or 6-

cup, ovenproof mold.

9. Mix together the prepared

brains, shrimp, and rice in a

blender with eggs, 2 teaspoons

salt, pepper, paprika, and heavy

cream. Puree.

10. Pour the mixture into the

mold. Set the mold in a pan of

shallow, boiling water in the

oven and cook for 35 to 40 min-

utes.

11. Remove mold from oven and

let cool for .5 minutes. Unmold
gently onto a serving dish; in-

vert the serving dish over the

top of the mold; then, holding

mold and dish, rotate them as a

unit, so that the mold ends up
on top of the serving dish. The
"bread" should simply slide out

as the mold is raised.

Yield: Eight servings

Raymond Sokolov is a food colum-

nist and editor of Great Recipes

from The New York Times.

\A/IDE SHOES
FOR MEN

EEtoEEEEEE • Sizes 5-13

PHOTOGRAPHERS!
ARE YOU LISTED in the 1B75 Directory
of Photographers? List your name, ad-
dress, phone and photo specialties to

sell your work. Only $10. Directory
available to Agencies, Publishers, Mail
Order, AD's—anyone purchasing free-

lance photography. Mail listing and
payment to:

Trafalgar House Publishing DK
460 E. 79th St., N.Y.C. 10021

NATURE ON STAMPS

SAMPLES 8, APPROVALS- SIA/, SAMPLES 8, APPROVA
•» Sotisloction Guaranteed

Mil N[ed Stamps

North America's greatest

The Seals,
on tne Icepack

Each year, in March, in Canada's Gulf of St. Law-
rence, hundreds of thousands of seals end their

southern migration and congregate on the moving
icepack, turning the Gulf into a huge natural nur-
sery as the females give birth to their babies.

In March 1975. by using a fleet of helicopters,

three small groups of tourists will land on the ice

and see this dramatic and incredibly beautiful

spectacle.

Detailed brochure available from:

HANNS EBENSTEN TRAVEL, INC
55 WEST 42 STREET, NEW YORK, NY 10036
TELEPHONE (212) 354-6634

If you wish to attend a showing of Mr Brian

Davies' 20-minute color film Seal Song and pre-
sentation of clothes suitable for the icepack, in

New York City on December 5, 1974. please write

to us and order your guest tickets.

^ enjoy the treasures

of mother earth!

the collector's cabinet
1000 Madison Ave., New York, N.Y. 10021
"the treasure house of natural history!"

Branches: Dania, Fla., Miami Beach, Fla.,

Syracuse, NY., Chadds Ford, Penna.,
Springfield Mall, Virginia. (Franchise in-

formation available)

Also at Bloomingdale's, N.Y. and 144 other
fine dept stores nationwide. Write for the

store nearest you. Catalog "H" and 7

jumbo color postcards Sl.txf

lOA



Enter the challenging world of nature with
these exciting new books from Scribners

1. THE COMEDY OF SURVIVAL
Studies in Literary Ecology
Joseph W. Meeker. Foreword by Konrad
Lorenz. Original and witty exploration of the

biological themes and relationships which
appear in literary works. $8.95

2. A VOICE FOR WILDLIFE
Victor B. Schelfer. An appreciation of birds

and beasts by the author of The Year of the

Whale in which Dr. Scheffer calls for a new
ethic in conservation. $8.95

3. THE SINGING LAND
Vincent Serventy. Twenty-two natural en-
vironments of Australia are described and
depicted in 48 full-page color photos. 7Vz x

lO'/i. $6.95

4. THE PACIFIC ISLANDERS
William Howells. A distinguished physical
anthropolgist presents a perspective for un-
derstanding the people who now inhabit

Oceania. $12.50

5. THE GREAT BARRIER REEF
Isobel Bennett. A profusely illustrated de-
scription by a marine biologist of the greatest
natural wonder of the southern seas. 400
photos in color and black and white, maps,
drawings. 10 x 12. $17.50

6. THE ABORIGINES OF SOUTH-EASTERN
AUSTRALIA—AS THEY WERE
Aldo Massola. An anthropologist's study of

the life and customs of a people whose cul-

ture no longer exists. Photos, maps. $12.50

7. AUSTRALIAN MARSUPIALS AND OTHER
NATIVE ANIMALS
Michael Morcombe. Profusely illustrated

guide to some 200 species of mammals.
Over 100 full-color photos and drawings.
BVz X IIVz. $7.95

8. BIRDS OF AUSTRALIA
Michael Morcombe. An outstanding nature
photographer's action photos—over 75 in

full-color—of Australian birds. 8% x 11%.
$7.95

9. THE BULL
Allan Fraser. A popular survey of the bull in

history, mythology, religion, art, sport, and
stockbreeding. Illustrated throughout, with 16
pages in color. $12.50

10. SIMPLE ASTRONOMY
lain Nicolson. A lively account of the celes-
tial bodies by a professional astronomer,
profusely illustrated in two colors. $6.95

11. NICOLAUS COPERNICUS AND
HIS EPOCH
Jan Adamczewskl. The life, work, and times
of the famous astronomer. Numerous photos
in color and black and white. $7.95

12. LIFE—THE UNFINISHED EXPERIMENT
S. E. Luria. 1974 National Book Award winner.

The basic facts of genetics and molecular
biology, presented clearly by a world-famous
scientist. $2.95 paper

13. LOVE SONGS OF THE NEW KINGDOM
John L. Foster. Lusty translation of surviving

ancient Egyptian poems, beautifully illus-

trated with scenes of daily life from tombs at

Thebes and hieroglyphic transcriptions of the

original texts. $10.00

14. FISH-WATCHING AND PHOTOGRAPHY
Kendall McDonald. Practical techniques for

studying fish in their natural habitat, with

detailed advice on underwater photography
and a catalog of fish by species and habitats.

64 pages of color and black and white

photos. $10.00

15. ART ON THE ROCKS OF
SOUTHERN AFRICA
D. N. Lee and H. C. Woodhouse. Foreword
by Raymond A. Dart. Over 200 photos, many
in full color, of the extraordinary rock paint-

ings of prehistoric man hidden in the hills

and valleys of Africa. $15.00

16. ILLUSION IN NATURE AND ART
R. L. Gregory and E. H. Gombrich, Editors.

First full-scale treatment of the problems
posed by illusion, including new theories

and experiments. Over 200 illustrations, 22

in color. $19.95

17. THE WILD FLOWERS OF BRITAIN AND
NORTHERN EUROPE
Richard Fitter and Alastair Fitter. Profusely

Illustrated guide to most of the native flower-

ing plants of the northwestern quadrant of

Europe. Color illustrations depict over 1,200

plants. $10.00

18. LIVING ANIMALS OF THE BIBLE
Walter W. Ferguson. Full-color paintings and
concise text portray over a hundred animals
known in Biblical days that still exist. SVt x

10%. $9.95

19. SCIENCE CALENDAR 1975
National Science Teachers Association. Thir-

teen full-color photographs representing vari-

ous aspects of science and technology,
drawings by Anthony Ravielli commemorat-
ing famous people and events on specific

dates, Information on equinoxes, solstices,

eclipses, and phases of the moon. lOVs x

131/2. $3.95

20. MAN'S RESPONSIBILITY FOR NATURE
Ecological Problems and Western Tradition

John Passmore. A philosopher's penetrating

rebuttal to the argument that the West needs
a whole new ethic to deal with current eco-
logical problems. $7.95

21. NATURE PHOTOGRAPHY: ITS ART AND
TECHNIQUES
Heather Angel. Comprehensive book by a
well-known biologist on how to photograph
all the major groups of plants and animals.

24 pages of color photos, 150 black and
white photos. $14.95

22. SEED EATING BIRDS AS PETS
Cyril Rogers. Concise account of the many
and varied species of domesticated birds

—

keeping, feeding, breeding, etc. Over 50
photos in color and black and white, dia-

grams. $7.95

23. THE UNOFFICIAL COUNTRYSIDE
Richard Mabey. How to look for and enjoy
the plants and creatures that flourish in

cities despite man's interference. $7.95

r
Bfe At your bookstore or write to:

t$ CHARLES SCRIBNER'S SONS, Dept. MNW 597 Fifth Avenue, New York, N.Y. 10017

Please send me the books I have circled. Enclosed is a check or money order
which includes 500 for postage and handling, plus appropriate sales tax.

7. 8.

18. 19. 20.

10. 1

21. 22.

Name-

City

Address-

State -Zip-
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When drizzle
turns to drench.

All tututL-ni'L-, wcatlu'Tpruof jaciiL-t of poly-

vinyl over comfortable cotton. Prom Sweden.

Well reinforced and guaranteed water-

proof, it has attached visored hood edged in

corduroy. Hot Pink, Powder Blue, Qrass, or

Yellow. Sizes XSSMML or L $3^ The
Country Store of ConLor I is Monument
St., Concord, Mass

01742. Include

$1 postage.

T^eCmntrf^&toKcfQnicord

Guilford, Greenwich, Ct. Far Hills, N.J.

Falmouth, Me. Concord, Westwood,
Beverly Farms, Edgnrtown, Nantucket, Mass.

Englands
classic
cut-up
The British have been 'i

putting a Wilkinson Sword in their \

pockets since 1772.This double bladed

delight will be found indispensible for

gardening—or cutting a sausage, pear

and Cheddar lunch in the field. Brushed
satin stainless steel blades and handle,

make this knife completely washable after

use. It takes a keen edge and holds it Wide
''

fingernail notches makes blade openmg easy

Thin and light. Won't wear a hole in your pocket.
31/2" long closed. I1/2 oz. light.

008-Wilkinson ati-purpose/garden knife $1 0.95 ppd.

Go down
under
And feel warm all over. Intro

ducing the MPC Petrel Coat
This superb insulated

garment contains 100%
Prime Northern European
Goose Down. (Not a mix of

feathers). The Petrel coat
has unequalled wide-range
temperature capabilities.

The rugged outer fabric of

60-40 (pacron- Cotton) cloth msures durability

and prevents Down "leakage". Snap-over weather

flap covers the heavy duty front zipper. Heavy duty

nylon cuffs; concealed drawstring at waist. Two
large cargo pockets, plus one inside chest pocket,

two large slash pockets. Colors:Sand, Spruce Green.

Sizes: Men's; S,M,L,XL. (Men's S and M will fit

Women's Medium & Large). Wt. 2V2 lbs.

007-MPC Petrel Coat $79.50 postpaid.

Satisfaction Guaranteed or your money back.

Check or Money Order (sales tax where applicable)

•utbock"
1700 York Avenue, New York, N.Y. 10028
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Additional
Reading

CHEAP POWER FANTASY (Page 16)

(ioMMUNITIES AND ECOSYSTEMS. R. H.

Whittaker. Macmillan, Inc., New York,

1970.

The Sti'dy of Plant Communities. H. ,I.

Costing. W. H. Freeman and Companv

Publishers, San Francisco, 19.56.

Fu.NDAMENTALS OF ECOLOGY. E. P. Oduill.

W. B. Saunders Company, Phikidelphia.

1971.

BIOSPHERIC GAMBLERS (Page 36)

The Orchid World. Walter Richter. E. P.

Dullon and Company, Inc., New York.

1965.

Beautiful Orchids. P. M. Black. Hamlyn

Publishing Group (Canada), Ltd., Don

Mills, 1973.

Evolutionary Significance of the Geo-

graphical Distribution of Orchids.

L. A. Garay. Proceedings 4th World Or-

chid Conference, Singapore, 1964.

The Biology of the Orchids. C. H. Dod-

son and R. J. Gillespie. Mid-America Or-

chid Congress, 1967.

SONG OF THE BUNTING (Page 46)

Bird Vocalizations. R. A. Hinde. Cam-

bridge University Press, New York,

1969.

Bird-song. W. H. Thorpe. Cambridge Uni-

versity Press, New York, 1961.

Mechanism of Animal Behavior. P. R.

Marler and W. J. Hamilton. John Wile\

and Sons, Inc., New York, 1966.

The Life of Birds. J. C. Wehy. W. B.

Saunders Company, Philadelphia 1962.

SHARECROPPER'S PLAGUE (Page 52)

The Butterfly Caste. E. W. Etheridge.

Greenwood Publishing Corporation,

Westport, 1972.

GoLDBERGER ON Pellagra. M. Terris. ed.

Louisiana State University Press, Baton

Rouge, 1964.

A Plague of Corn. D. A. Roe. Cornell Uni-

versity Press, Ithaca, 1973.

FRAGILE DINOSAURS (Page 64)

Men AND Dinosaurs. E. H. Colbert. E. P.

Dutton and Company, New York, 1968.

Before the Deluge. Herbert Wendt. Dou-

bleday Publishing Company, New York,

1968.

Some Victorians and the Dinosaurs. E. H.

Colbert. Natural History, April, 1962.

SHARANAHUA HUNT (Page 72)

Yanomamo. N. a. Chagnon. Holt, Rinehart

and Winston, Inc., New York, 1968.

Headhunter's Heritage. R. F. Murphy.

University of California Press, Berkeley,

1960.

The Cubeo. I. Goldman. University of Illi-

nois Press, Urbana, 1963.

^Discover
Galapagos
For budgel-mjnded travelers who are Interested in

ecology, wildlife and photography, we are repeat-
ing our extremely popular

GALAPAGOS ISLANDS
THRIFT CRUISE

in the privately chartered 68-passenger mv
Iguana':

May 30 to June 13, 1975
accompanied by Mrs. Eileen K. Schofleld
Herbarium Specialist at the New York
Botanical Gardens

July 11 to 25. 1975
accompanied by Mr. Belton P. Mouras
President of the Animal Protection Institute of
America

Before the cruise, we spend four days in Quito,
Ecuador's lovely capital, with excursions in the
Andes, and then make the spectacular railroad

journey down to the coast.

Detailed brochures are available from:

HANNS EBENSTEN TRAVEL, INC
55 WEST 42 STREET, NEW YORK, NY 10036
TELEPHONE (212) 354 6634

* Registered in Ecuador

Relive Itie Gieats of Ihe 30's & 40's. Relax and enjoy listening to

comedy, mystery, drama and big tands. Of invite your fnends (or an

evening of unforgettable nostalgiai For FREE literature and program

listings of tapes, cassettes & LP Albums, write;

THE RADIO STORE-Nl, BOX590, 57 Front St. Bklyn.NYllzm

out of print,scarce,rare NATURAL HISTORY BOOKS

y^ Botany, Zoology,

IflC^ Orchidology,

Ornithology, Entomology,

Ichthyology,

Herpetology, etc,

CATALOGUE 7 AVAIUBLf

Dept.H,Collectors'Wonderland-Box 1170, N.Y. 10008

SURVIVAL IN THE

Eastern and Western U.S. Higti Peaks,
Canadian & Norttieastern Waterways.

Fall.Winter.Spring: Weekend Trips, Holiday

Outings, Concentrated Courses.

Summer: Two-week & Intensive Montti-long

Courses & Expeditions. Basic and Advanced

Survival Instruction. On foot, skis, snowstioes,

by canoe. Write for definitive brochure: H
North American Wilderness Survival School

205 Lorraine Ave. Upper Montclair, N.J. 07043
Tel: 201-783-7711



THE COLLECTEDWORKS OF
SIRWDVSTON CHURCHILL

How do you begin to tell

about one of the most sig-

nificant publisfiing events of

our time? Do you begin with

the man who is being hon-
ored through his words? Sir

Winston Churchill. Or do
you begin by talking about
this unique set of books
itself? As an investment? As
art? As a history of some of

the most momentous events
of the first half of this cen-
tury? For The Collected

Works of Sir Winston
Churchill, published to mark
his centenary, by The Li-

brary of Imperial History,

London, England, is all

these things.

If you were fortunate
enough to be able to find

even one rare out-of-print

first edition of any of Sir

Winston's writings the price

you would pay could be
several times over.the price

of any one volume in this

collection. Yet the collection

is not just a unique and im-

portant first edition. It is a

rare work of art because it

becomes at once a part of

the priceless heritage of our
civilization.

The facts listed below
may give you a small idea

as to the workmanship that

has gone into the produc-
tion of these books.

Number of volumes in set:

34.

Binding: Each volume is

fully hand bound in natural

calfskin vellum.

Endpapers: Green levanto

marble pattern, reproduced
on special heavy text paper.

Book paper: High bulk. Ar-

chive Long Life Text, Esti-

mated minimum working
life, 500 years.

Page total in set: Approxi-
mately 17,000.

Titling: 22 carat gold.

Page edging: 22 carat gold.

You might also be inter-

ested in knowing what the

rest of the world is saying

about the collection.

The Rt. Hon. Edward
Heath, Prime Minister of

Great Britain, 1970-74 re-

fers to it as "this great
venture."

Sir Anthony Eden (Lord
Avon), Prime Minister of

Great Britain, 1955-57
speaks of "this splendid
edition."

The Collected Works of

Sir Winston Churchill is a

first edition of such out-
standing integrity, scholar-

ship, craftsmanship, and
beauty that it must be lim-

ited to universities and ma-
jor libraries of the English-
speaking world, and to a

comparatively small number
of private subscribers.

In all, only 1000 sets of

this 34-volume collection

will be available in the
United States. Two hundred
of these have already been
subscribed. By international

copyright law they cannot
be reprinted in any form for

42 years. And by United
States copyright law, the
edition will remain pro-
tected for a significant pe-
riod thereafter.

As you can see the cen-
tenary limited edition is a

one-of-a-kind that the fu-

ture world is unlikely to see
again. And you are invited

to own it.

For $2500 or a deposit
of $500 with twenty-four
succeeding monthly pay-
ments, you will begin to re-

ceive The Collected Works
at Sir. Winston Churchill. In-

dividual volumes — the first

is immediately available-
will be delivered every three

weeks until the edition is

completed at the end of the
centenary year in 1975.

We urge you to reply
promptly. The Collected
Works is a first edition of

which there can never be a

second.

Ifyou are one of the rate individuals who understands
the truevatue ofan in^€stnient,Me suggestion invest in

a rare individual. The Library of Imperial History NB-1 0/4

415 Lexington Avenue, New York, New York 1 001

7

Gentlemen: I wish to take advantage of this rare opportunity. Enclosed please find my
D check D money order for: D $2500; D $500 (with the balance of $2000 to be

paid over the next 24 months) . Q I would prefer receiving additional information before

making my decision. Enclosed you will find $1 .00 for your illustrated brochure.

Name

City.. _State_ _Zip_
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Celestial Events

by Thomas D. Nicholson

Sun and Moon Now well past the autumnal equinox, the sun is

moving south, relative to the earth beneath it, at a very rapid rate, caus-

ing the days to grow shorter and the nights longer in the rush toward

the solstice in December. Twice during October the sun and moon are

in opposite directions, which means that the moon is full. The full moon

of October 1 was the harvest moon; that of October 30 is known as the

hunter's moon. The moon is new at mid-month in October, but we

won't see it until the early crescent becomes visible in the evening on

the 17th or 18th. First-quarter moon comes on October 22. In early No-

vember, we will have a last-quarter moon on the 6th and a new moon on

the 13th.

Stars and Planets It's always a surprise to look toward the east

early of an October morning and see the winter stars there, while in the

west, the bright stars of summer are still quite high. Altair, Deneb, and

Vega, associated with summer evenings, still dominate the sky. But look

into the east at dusk. There are Aldebaran and the Pleiades, already

above the horizon. And not long after, Orion rises. On October 21, the

shower of meteors radiating from Orion (the Orionids) reaches maxi-

mum. The shower is modest in production (up to twenty-five per hour),

but its objects are often quite bright, and there will be no moonlight to

interfere during the after-midnight hours that are best for viewing.

October and November are meager months for planet watchers. They

will find only one, Jupiter, well up in the east in the evening sky; two,

Jupiter and Saturn, visible about midnight (after Saturn rises); and only

one, Saturn, in the morning sky (Jupiter sets before dawn). The other

planets. Mercury, Venus, and Mars, are all too close to the sun to be vis-

ible, although Mercury goes through a favorable morning elongation in

early November.

October 16: The moon occults (covers) Mercury over some south-

western states, but both will be too low, in a bright sky, to be seen.

October 21: Orionid meteors reach maximum.

October 24: Moon is at apogee (farthest from earth).

October 25: Mercury, at inferior conjunction, passes between the sun

and the earth.

October 25-26: Jupiter is near the moon on both evenings.

October 30: The full moon is the hunter's moon.

October 31: Saturn begins its retrograde motion.

November 2: Mercury resumes direct (easterly) motion.

November 3: Jupiter resumes direct (easterly) motion.

November 4: The weak Taurid meteors reach maximum, but there

wiU be moonlight after midnight. Saturn is near the moon this evening.

November 6: Venus is in superior conjunction (in line with, but be-

yond, the sun). It now enters the evening sky.

November 7: The moon is at perigee (nearest earth).

November 10: Mercury is at greatest elongation (distance from the

sun) in the morning sky. It may be seen as a morning star, low in the

east during morning twilight, for several days before and after the 10th.

The star near Mercury is Spica, in Virgo.

* Hold the Star Map so the compass direction you face is at the bottom, then match

the stars in the lower half of the map with those in the sky near the horizon. The map is

for 10:20 p.m. on October 15; 9:20 p.m. on October 31; and 8:20 p.m. on November 15;

but it can be used for about an hour before and after these times.

io8



^ew\N»'a3ddiao!5''

aaddia 3iun

•., \ ! i.>r**" / •

,a\V^a^>^f'?\'^^

;#"

lOq



Ybu can Kelp savc^Maria Almanzar
for $1S a month.

Or yoil can turn the page.
jiir*-

Imagine two tiny rooms.
A dirt floor.

Mud walls.

Straw roof.

Put a family of six inside.

One that doesn't know what
electricity or running water
or sanitary facilities are.

Hard to believe?
For six-year-old Maria, these
are the facts of life.

Others?
Father has deserted.
Mother tal<es in washing.
Income, $1 a day.

The future for this little girl?

Very dim.

There's a better than even chance Maria will

grow up illiterate. Because it costs money to go
to school where she lives. Money that just isn't

there. But for $15 a month you can sponsor a

child lil<e Maria in many countries around the

world and here at home. Money for education.

And clothing. And medical care. And a portion

of your $15, combined with money from other

sponsors, can fielp her whole community. With

everything from a hot lunch program to a health

center. In simple terms, to help them help them-
selves. This is what Save the Children has been
about since 1932.

For you— educated, involved, and in touch with

your own heart— there are many rewards. The
chance to correspond with a child. Receive a

photograph and progress reports. And above
all know you are reaching out to another human
being. That's how Save the Children works. But
without you it can't work. So please: clip this

coupon and mail it today. Now you can turn

the page.

Save Ihe Children Federation is indeed proud of the Handling
nds An annual report and audit statement are available upon

fequest Registered witti ttie U.S. Slate Department Advisory Committee
on Voluntary Foreign Aid. Contributions are income tax deductible.

I wish to contribute $15 a month to sponsor a D boy Q girl:

D Where the need is most urgent

D Appalachia (U.S.) D Greece
n Bangladesh Q Honduras
D Chicano (U. S.) D Indian (U. S.)

n Colombia D Inner Cities (U.S.)

D Dominican Republic D Israel

Enclosed is my first payment;

n $180 annually D $45 quarterly

D $90 semi-annually D $15 monthly

n Instead, enclosed is my contribution of $

n Please send me more information.

n Korea
n Lebanon
n Mexico
D Southern Black (U.S.)

n Tanzania

D Vietnam

NAME_ .TEL. NO..

David L. Guyer, Executive Director

SAVE YHE CHILDREN FEDERAYION
345 East 46th Street, New York, N.Y. 10017



Aimouncement s

Brain Puzzler's Delight

The American Museum of Natural

History celebrates the fifth annual

West Side Day on Saturday. Octo-

ber 5. tYom 10:00 a.m. to 4:45 p.m.

There will be free admission for all

and special presentations and per-

formances throughout the day.

On West Side Day, visitors to

the Museum in New York City are

invited to stop in the Hall of Asia-

tic Mammals and enjoy a spec-

tacular mosaic of the performing

arts of India, including an original

dance based on the tales from the

Ramayana, sitar music, snake

charming, and folk dancing.

Or you can stroll under the great

blue whale in the Hall of Oceanic

Life and hear the New York Cam-
erata perform "Song of the

Whale," a musical composition by

George Crumb. You will also have

a chance to talk to Museum scien-

tists about life in the seas.

In the Hall of Mexico and Cen-

tral America, you can make an

"eye of God," listen to native folk-

tales, or make a rubbing of an Az-

tec sun stone.

For detailed information on

these and the many other events

planned for the day'call (212) 873-

1300, extension 559 or 566.

Nearly one-half million army ants

are the subject of the current ex-

hibit in Roosevelt Memorial Hall.

The 18- by 14-foot Plexiglas dis-

play case allows visitors to closely

observe the fascinating social be-

havior of these insects. Dr. How-
ard R. Topoff of The American

Museum, who is in charge of the

exhibition, led the expedition in

Panama, where the army ants were

collected.

International House comes to the

Museum on Sunday, October 20,

with "Joy in Every Land." This

program of song and dance
around the world will be held at

2:00 P.M. in the auditorium and is

tree to Museum visitors.

The current Sky Show at the Hay-

den Planetarium in New York
City. "Exploring the Milky Way."

may be seen through November 25.

Sky Shows are at 2:00 and 3:30

P.M. during the week, with more
frequent showings on weekends.

Admission is $ 1 .75 for adults, $ 1 .00

for children. For more informa-

tion, telephone (212) 873-8828.

Dr. Malcom Arth, Chairman of

the Museum's Education Depart-

ment, is presenting a six-part Tues-

day evening lecture course entitled

Aging: The Process and the Pros-

pects beginning October 8. at 7:00

P.M. Dr. Arth is an anthropologist

who has spent several years study-

ing the role of the aged, both in

our own society and in other cul-

tures. In his lectures, he will exam-

ine the phenomenon of aging in

social, political, and religious con-

texts and explore the question of

what it really means to grow old.

At the second session. Dr. Mar-
garet Mead will participate as

guest lecturer: the topic is "Look-

ing Inwards."

The third lecture will include the

screening of an extraordinary

eighty-minute documentary film

about a grandmother in an Ameri-

can family.

The fee for the entire series is

$25. For detailed information

about this and the other fall

courses planned by the Education

Department, call (212) 873-7507.

Insects All Around Us, a six-ses-

sion Weekend Laboratory Work-
shop, will begin on Saturday, Oc-

tober 19. The workshop, which is

geared for fifth and sixth grade

children, will cover insect identi-

fication as well as mounting and

preserving specimens. The fee for

the course is $20. Write to the De-

partment of Education or call

(212) 873-7505 for registration in-

formation.

Uy 1;. R. hmnicl

treasury of unique
ind- etching pu

can be solved by
straight, logical thinlcing

and reasoning. No special-

ized math. Offers the pleas-

ures of discovering solu-

tions through use of
ingenuity, imagination, in-

sight, and logic. Stimulates
and refreshes the mind.
Fascinating, entertaining
puzzles, arranged in order
of difficulty, with (some
amazing!) solutions and
full explanations at end of
book. ILLUSTRATED

sot tiandling. lO-Oay Money Back Guarantee

Handbook of

Knots & Splices
By CHARLES E. GIBSON

Now tie knots for every
purpose — useful, ornamen-
tal, fun-to-make!
Book gives complete "1-

2-3" sketches and instruc-

tions tor every hitch, splice,

bend, slinp, lashing or whip-
pmg you'll ever need for

boating, camping, climbing,
fishing, hunting . . . for

patio awnings, swings, ham-
mocks, rope fences, "wel-

tal lamps, vases, bell ropes,
key chains, buggy whips,
cat-o-nine tails, rope hand-
cuffs, play quoits, etc.

They're all here . . . over
ino kinds of knots and rope-
work! From the simple square knot to such fancy
numbers as the Manrope, Stopper. Shroud, Crown,
Turk's Head, and Pineapple knots. Also covers
plaiting, brading, much more! "Highly recom-
mended."—/.//jrari' Journal.
Pr<^fuscly ilhistratcd ORDER SOW.
$5.95, plus 50( tiandling. 10-Day Money Back Guar.

EMERSON BOOKS, Inc., Dept. 761a
Buchanan, New York 10511

Museum reproduction,

nineteenth century Tlingit

Indians of coastal Alaska.

3V^ inches high with base
. . . $10.00 post paid,

including member's discount.

Please include applicable sales tax.

^S^

Send check or fnoney" orderSto - <•. 'i:.

Museum Shop fi

American Museum of Natural History

79th Street and Central Park West
New York, New York 10024.



. .N THE WORLD
OF TOMORROW . . . TODAY!
And our FREE 164 PAGE CATALOG is packed

with exciting and unusual valufs in ecological and

physical science items— plus 4,500 finds for fun,

study or profit ... for every member of the family.

A BETTER LIFE
STARTS HERE

ACTUAL WORKING
SOLAR HOME PLANS

Learn all about the most fascinating
possible home of the future. It can
be your "now" answer to today's
energy crisis in housing. Expert Dr.

Harry E. Thomason tells advantages,
problems, savings, and more in this
important 20-pg fact-filled booklet. Also includes 8-page over-

size insert of basic, actual solar home plans, a valuable guide-
line to you and your architect in fitting space requirements,
design ideas, and local area building codes.

No. 9440E. ..(Solar House Plans) $10.00 Ppd.

PRO ELECTRONIC A ^
SOUND CATCHER

, \C^^
Parabolic mike w/18'/." reflecting shield & 2 - 4ai L y T'
I.C.'s in amplifier magnifies signals 100X that -v !>

'|
^"BJ» i»i »;*.

of omni-directional mikes Catch a songbird '6 -*^ |# m n^l^'^^
mile off: QB's huddle strategy: sounds never ^ M' ^^

--'^

before heard Super directivity gives highest '^ ^'
signal to noise ratio poss Safe: auto, cuts off

ear damaging noises. Earphones, tape recorder output, tripod socket Req
two 9v trans, batt. (not inci).

No. 1649E..(5yiLB.) $299.00 Ppd.

BIG EAR "TOY" MODEL »80,176E $32.25 Ppd.

MYSTERY OF

ENERGY AND AGING
Science fact or farce? Can our Great
Pyramid unlock the mysteries of en-
ergy & aging ~ show that the ancient
Egyptians contradicted nature? Did
someone really set 85 shaves from a

blade kept in a pyramid? Test claims
like meat not rotting, things not rusting! Users of exact scale

models of Cheop's pyramid oriented to true North claim all sorts

of strange phenomena based on resonating energy. Ours is

already assembled, "/a" see thru acrylic. 6 x 9 'A x9Va".

Stock No. 71,81 7E $20.00 Ppd.

NEW! KIRLIAN PHOTOGRAPHY KIT!

Experiment in the fascinating new field of

"Kirlian electrophotography—images obtained
on film without camera or lens by direct
recording of electric charge transmitted by
animate & inanimate objects.'* Each "aura" dif-

fers—animate aura said to change corre-
sponding to physical changes. Kit incis por-
table darkroom, double transformer isolated from power source; instrs.

Stock No. 71,938E $49.95 Ppd.

"HIGH VOLTAGE PHOTOGRAPHY" by H. S. DaWn
No. 9129E .(60-PG. PPBK BK.) $5.00 Ppd.

GREAT INTl. PAPER PLANE BOOK!

Official fly-them-yourself book of paper air-

planes from SCIENTIFIC AMERICAN'S "Ist In-

ternational Compelilion" Includes plans of all

winning entries, time-aloff records, photos,
technical data, commentaries Has 20 unusual
designs on perforated pages for easy tear-

out. You won't believe how some of them fly!

Amusing, entertaining. 128 pages, 9"x1lM"-

Stock No. 9391 E $2.95 Ppd.

KNOW YOUR

ALPHA FROM THETA!

For greater relaxation, concentration,
listen to your Alpha-Theta brain-
waves. Ultrasensitive electrode head-
band slips on/off in seconds—elim-
inates need for messy creams, etc.

Atch'd to amplifier, filters brain-
waves, signals beep for ea. Alpha or.Theta wave passed. Mon-
itoring button simulates Alpha sound; audio & visual (L.E.D.)
feedback. Reliable, easy-to-use unit comparable to costlier
models. Completely safe. Comprehensive instruction booklet.

No. 1635E .(8x3x4"; 24 oz.) $128.00 Ppd.

LOW COST "Starter" UNIT,

No. 71,809E $49.95 Ppd.

ERECT A "PRO"
WEATHER STATION

Match your forecasting skill with anyone! Set
up permanent meterology sta. for reliable

readings; wmdspeed. precipitation, barometric
pressure, temp ,

humidity; get wind-chill,

cloud types Top qual equipt : rooftop remote
reading pneumatic windspeed ind

;
11" rain

guage; holosteric barometer (inches, etc); hi-lo self register thermometer;
wet-dry bulb hygrometer. More!

No. 80.216E .(w/372 PG. LOG) $59.95 Ppd.

BEGINNER'S KIT: COMPL, LOW COST
Stock No. 71.022E ^ $18.95 Ppd.

AUTHENTIC SCALED
WINDMILLS
Real-thing replicas show wind direc-
tion. wheel silently revolves on ball

KiWW iM>k ^^^mM bearings. Give your grounds unique

l^ll ^^Qg;.^^^^ rural charm! Great centerpiece for
planter, flowers. Use to hold yard
light, house number, sign or as mail-
box. For school, a fine "energy crisis"

science project — does everything but pump water. Heavy
gauge steel, durable outdoor finish; aluminum color w/red trim.

No. 71,923E.. .{17" DESK MODEL) $10.95 Ppd.

4% FOOT-14 LB No. 71,924E $32.50 Ppd.

8 FOOT-46 LB No. 85,229E $44.95 FOB

3" ASTRONOMICAL
REFLECTING TELESCOPE

See stars, moon, planets close-up! 30 to SOX.

Famous Mt. Palomar Type. Aluminized & over-

coated 3" diameter t/10 primary mirror, venti-

lated cell Fork type equatorial mount. Du-
rable PVC tube. Includes 1" F.L. 30X
Ramsden, Barlow lens to triple power, 3X

finder telescopes, hardwood tnpod. FREE: "STAR CHART", "HOW TO USE"
book.

StocK No. 85,240E

DELUXE 3" REFLECTOR TELESCOPE.. »80,162E
4%" REFLECTOR (45X to 135X)....»85,105E

6" REFLECTOR (48X to 360X)....»8S.187E

$ 49.95 Ppd.

S 79.95 Ppd.

$149.50 FOB
$249.50 FOB

MAIL COUPON FOR

GIANT FREE
CATALOG!
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EDMUND SCIENTIFIC CO. 300 Edscorp Building, Barrington, N.J. 08007

164 PAGES • MORE THAN
D PLEASE SEND

GIANT FREE

I
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I EDMUND SCIENTIFIC CO.
300 Edtcorp Buildtnc. Barrinflon, N. J. 0BO07

I
Please rush Free Giant Catalog "E"
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When a picture is this beautiful it doesn't need to be a good investment.



IF YOU'RE GOING TO SPEND THE MONEY
FOR AN ELECTRONIC SHUHER CAMERA,

MAKE SURE IT HAS A SYSTEM.
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There are several electronically controlled

35mm reflex cameras on the market these

lays.

But only one combines the advantages of

;lectronics vnth the versatility of a total system.

While other electronic cameras may allow

'ou to sv/itch lenses, the Minolta XK goes far

jeyond that with a system of 4 interchange-

ible finders and 9 interchangeable viewfing

icreens.

This, together with a choice of interchange-

ible Rokkor-X lenses from 16mm fisheye to

1600mm super-telephoto, provides versatility

mavailable on any other electronic camera in

he world.

The heart of the Minolta XK is, of course, an
ilectronically controlled titanium shutter Its

range of speeds is wider than on any camera

in the world: from 16 full seconds to 1 /2000th

second, including X-synch at 1/ 100th. And
shutter accuracy is so critical that you can

check your watch by it.

When equipped with the Auto-Electro

Finder, the Minolta XK will automatically set

the precise shutter speed from 4 to 1 /2000th

second for any pre-selected f/stop. If light

conditions call for l/89th of a second or

I /1827th, that's what you get. Not the nearest

compromise. For bracketing or special situa-

tions, you can overnde automatic operation

as much as two stops up or dovm. Or ignore

it completely and set exposure manually

Unlimited exposure control is but one as-

pect of the creative freedom and handling

ease you will experience vdth the Minolta XK.

Even as you hold the camera, an automatic

svvatch activates the metenng system. And the

Auto-Electro Finder provides all the informa-

tion you v/iU need for automatic, match-needle

or manual operation, including shutter speed

and aperture settings and a pulsating signal

to warn of insufficient light.

For all its versatility the Minolta XK is re-

markably lightweight and easy to use. If you're

at all senous about photography this is a cam-

era, and a system, worth examining personally

For literature, test report reprints and the

name of your nearest retailer, write to Minolta

Corporation, Advanced Systems Division, 101

Williams Drive, Ramsey New Jersey 07446. In

Canada: Anglophoto Ltd., PQ.

THE MINOLTA XK SYSTEM
Now, you can take electronic cameras seriously.
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Excellence in three sizes.



Now's the
time to

invest in

signed
originals by
Waterford"

There's no more
propitious time fot

you to invest in

Waterford.

Each piece is a

signed work of art,

made by hand with

heart, as it was two

hundred years ago
Even then, it in-

spired little odes on
the part of people

who wrote advertise

ments for Waterford

Like this one, which

appeared in 1790,

The shop is now
completely/ stored

with choicest glass from
Waterford

-

Decanters. Rummers. Dram'
and Masons.

Flutes. Hob Nobs. Crofts

and Fmger Bosons
Proof Bottles. Goblets. Cans

and IVines.

Punch Juggs. Liqueurs and
Gardei'ins.

Salts. Mustards. Salads
Butter Keelers.

And all that s sold b\j other

dealers.

The spelling has

changed somewhat
but not the Waterfoid

Each piece is still an
investment in timeless

beauty. You live with

if now. yet it grows

more valuable with

the passing years.

Look for the signa

ture before you buy
crystal. Hold Water
ford to the light and
you can see faintly

etched the mark that

identifies it as an

authentic work of art

Visit the Waterford

Gallery at the impor
tant store in your area

Or write for free full

color booklet.

Waterford, 225 Fifth

Avenue, New York

10010.

Isn't it time t^ou stained

collecting signed ongtnals
bi; Waterford? -a

(And English bone
china by Ayns/ey, to go
tvith it-)
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IF YOU'RE GOING TO SPEND THE MONEY
FOR AN ELECTRONIC SHUHER CAMERA,

MAKE SURE IT HAS A SYSTEM.

SB^C^C^C^ C3C3^3C^^«^^
There are several electronically controlled

35mm reflex cameras on the market these

days.

But only one con±)tnes the advantages of

electronics with the versatility of a total system

While other electronic cameras may allow

you to switch lenses, the Minolta XK goes far

beyond that vflth a system of 4 interchange-

able fmders and 9 interchangeable vievmg
screens.

This, together with a choice of interchange-

able Rokkor-X lenses from 16mm fisheye to

1600mm super-telephoto, provides versatility

unavailable on any other electronic camera in

the world.

The heart of the Minolta XK is, of course, an

electronically controlled titanium shutter Its

range of spieeds is wider than on any camera

in the world: from 16 fuU seconds to 1 /2000th

second, including X-synch at 1/ 100th. And
shutter accuracy is so critical that you can

check your watch by it.

When equipped with the Auto-Electro

Finder, the Minolta XK will automatically set

the prease shutter speed from 4 to 1 /2000th

second for any pre-selected f/stop. If light

conditions call for l/89th of a second or

1/ 1827th, that's what you get. Not the nearest

compromise. For bracketing or special situa-

tions, you can override automatic operation

as much as two stops up or down. Or ignore

It completely and set exposure manually.

Unlimited exposure conti-ol is but one as-

pect of the creative freedom and handling

ease you will experience with the Minolta XK.

Even as you hold the camera, an automatic

switch activates the metering system. And the

Auto-Electro Finder provides all the informa-

tion you will need for automatic, match-needle

or manual operation, including shutter speed

and aperture settings and a pulsating signal

to warn of insufficient light.

For all its versatility, the Minolta XK is re-

markably lightweight and easy to use. If you're

at all serious about photography this is a cam-

era, and a system, worth examining pereonally

For literature, test report reprints and the

name of your nearest retailer, write to Minolta

Corporation, Advanced Systems Division, 101

Williams Drive, Ramsey New Jersey 07446. In

Canada: Anglophoto Ltd., PQ.

THE MINOLTA XK SYSTEM
Now, you can take electronic cameras seriously.



Authors

Dean Snow wrote his first essay

on Indians when he was an eight-

vear-old schoolbov in the town of

Sleepv Eve, Minnesota, and he has

been fascinated by the subject ever

since. He is now associate professor

and chairman of the Department of

Anthropologv at the State Univer-

sitv of New York at Albanv. Divid-

ing his time between anthropology

and archeology. Snow has done

field work in Mexico, in the Lake

George area, and on the Saratoga

battlefield in northeastern New
York, where he located the British

and American fortification lines. In

addition to teaching and doing field

work. Snow is v^riting a book on

the archeology of North America.

Designed for the general reader, the

book is scheduled for pubHcation in

1975.

Since 1927, when he was work-

ing toward his doctorate in zoology

at the University of California at

Berkeley, E. Raymond Hall has

published more than eighteen arti-

cles, as well as a book, on weasels.

He has also written many articles

and four additional books on a vari-

ety of other North American mam-
mals, among them bats, mice, deer,

gophers, and coyotes. Hall has been

a biologist for the U.S. Department

of Agriculture, the state zoologist of

Kansas, vice-president of the Amer-
ican Association for the Advance-

ment of Science, and a zoology pro-

fessor at the University of Kansas in

Lawrence. He is currently an eco-

logical analyst at the university's

museum of natural history, where

his efforts are directed toward pre-

serving natural ecosystems.

Six years ago Branley Allan

Branson undertook a project for

the U.S. Forest Service to deter-

mine the effect of strip mining on

fish in streams close to stripped

areas. His study indicated that the

increased amount of silt and chem-

icals released into such streams

could, in some instances, virtually

ehminate all life in and around the

water. A biology professor for ten

years at Eastern Kentucky Univer-

sity in Richmond, Branson is now
studying the rare and endangered

stream fish species of sections of

Kentucky. He is also researching

the distribution of mollusks
throughout North America and
hopes to make a similar investiga-

tion of land snails.



QUESTAR PHOTOGRAPHS
THE NEIGHBORS

Fast shots with photo-visual Questar,

like this watchful squirrel and rumpled
dicker nestling, are easier than ever when
you add our Fast Focus to the Field

Model. And using this combination with
the Questar-modified Olympus OM-1
:amera body is a new and exciting

experience for the nature photographer.

SEND $1 FOR THE QUESTAR BOOKLET WITH ITS
150 PHOTOGRAPHS BY QUESTAR OWNERS. SI
FOR MAILING ON THIS CONTINENT: BY AIR TO
S. AMERICA. $2.50; EUROPE AND N. AFRICA. $3;
OTHER AREAS. S3. 50.

QUESTAR
BO.N N 60. NEW HOPE. PA 18938

lyright Questar Corporation 1974

His first visit to Irelaiui. as a

tourist in 1955, caused anthropolo-

gist John C. Messenger to switch

his field of interest from Nigerian

tribes to Irish peasants. With his

wife, Bettv. he has returned to Ire-

land many times to study three

mainland and four island commu-
nities. His desire to record a tra-

ditional way of life before it dis-

appeared under the impact of emi-

gration and acculturation led him to

do his research on a small island

(which he calls bv the pseudon\-

mous name "Inis Beag ') located

off Ireland's west coast. Messenger

is professor of anthropology at Ohio

State University.

Gerald T. Keusch is an associ-

ate professor of medicine at Mount
Sinai School of Medicine in New
York City and is associated with that

hospital's Division of Infectious

Diseases. While doing field work on

acute and chronic diarrhea in Thai-

land and Guatemala, he became
aware of the enormous impact of in-

testinal bacteria on malnourished

children. In addition to his experi-

ences in the field. Keusch has con-

ducted basic laboratory research on

the interaction of malnutrition and

infection, particularly the effects of

protein-calorie deficiencies on leu-

kocyte functioning. His interest in

this field stems from his belief that

through efforts to understand the

microecology of the intestinal tract,

ultimate control of disease will

Dublin-born Trevor C. Weekes
is an astrophysicist. He received a

Ph.D. in 1966 from the National

University of Ireland in Dubhn and

shortly thereafter moved to the

United States at the in\itation of

the Smithsonian Institution. He is

currently the resident director of

the Institution's Mount Hopkins
Observatory in Arizona and a vis-

iting professor of physics and as-

tronomy at the University of Ari-

zona in Tucson. Author of the book
High-Energy Astrophysics,
Weekes's main concern is gamma
ray astronomy. His article in this is-

sue of Natural History, written in

one of his less scholarly moods,
marks his debut in these pages.



Onlyone cassette
deckstacks upwith the

best components.
Pioneer's new CT-7171 cassette deck

with built-in Dolby, is undoubtedly the

most extraordinary instrument of its

type. Its sound reproduction is so

exceptional that it not only eclipses

the performance of other cassette

decks, but it rivals the finest open-reel

units.

To complement this remarkable

performance. Pioneer has designed

the CT-7171 with an important

difference. All controls are up front so

you can stack other components
directly on top of it and beneath it.

Even the illuminated cassette

compartment is front loading, for easy

access and visibility.

Performance features stack up,

too. The CT-71 71 's illuminated VU
meters, combined with a peak level

indicator, refuse to let you over-

record. A light emitting diode glows

instantly when the signal peak level is

too high. Then, to prevent "clipping"

distortion, a studio-type switchable

Level Limiter handles those unpre-

dictable program source peaks.

No matter what type of tape you

use — standard, low noise or

chromium dioxide — the CT-7171

delivers optimum recording and
playback with an assist from bias and
equalization switches. With the new
Ferrichrome tape, this unit performs

beyond the limits of credibility.

Precision cueing has never been

easier than it is with the CT-7171.

You can actually pinpoint a recorded

passage on a cassette with the

combination of a memory rewind

switch, the 3-digit tape counter and an

exclusive Skip button that lets you

monitor audibly at accelerated speed.

The CT-7171 also highlights an

C!)PIONEER'

electronically controlled DC servo

motor, two solid ferrite heads,

automatic tape-end stop, dual

concentric level controls, separate

mic/line inputs, pause control, plus

many other features to make it the

most sophisticated cassette deck

yet produced.

Because of its convenience,

price and performance, the Ct-7171

virtually obsoletes the 7-inch open-

reel deck. And at $369.95, it's an

unexcelled value for studio-quality

reliability, design and versatility.

U.S. Pioneer Electronics Corp.,

75 Oxford Drive, Moonachie, New
Jersey 07074
West: 13300 S. Estrella, Los Angeles

90248 / Midwest: 1500 Greenleaf, Elk

Grove Village, III. 60007 / Canada:
S.H.Parker Co.

mB>mmm»



It is two million years ago. On an African savanna, a strange creature browses

for food. He looks something like an ape and also like a man. He walks on two legs—yet his

forehead is low and sloping, his jaw thrusts forward. He doesn't know it—but he represents

a giant step forward in evolution. For he is the "missing link" between ape and man . .

.

TIMEma
BOOKS

presents a spectacular series . .

.

THE EMERGENCE
OF MAN

. . . filled with the latest discoveries that now make it possible

for you to penetrate the mysterious origins of life

and the 20,000 generations of man.

Begin with

The Missing Link
yours to enjoy free for 10 days

Color-keyed charts like this make the evolution-
ary processes easy to understand.

Today, that creature who first ventured to

raise himself above the other animals no
longer exists; he has become you. Unique.

Set apart from the 2 million other species

living on the planet by a thumb that makes
your hand a precision tool ... by a knee

that "locks" you in a comfortable upright

position . . . and by your capacity for ab-

stract thought and speech. All this, and

more, has enabled your species to dominate

the earth. And yet you share, with every

other creature that ever lived, the same
origins — the same accident that led to the

spontaneous creation of the first single-

celled algae 3.5 billion years ago.

How did it all happen? What was the

evolutionary process that led to Man and
his conquest of a harsh and hostile environ-

ment? You will find the amazing story in

TIME-LIFE BOOKS" new series, THE
EMERGENCE OF MAN.
Your introductory volume. The Missing

Link, shows you the stranger-than-science-

fiction world of Australopithecus, the ape
man. You'll feel a sense of immediacy and
visual adventure in the incredibly lifelike

pictorial technique: photo-painting. And a

fact-filled text enriched with over 100 illus-

trations gives you fascinating new answers
to age-old questions about the evolution of
man.
The answers come from some of the

world's most eminent authorities on anthro-
pology, archeology, zoology and paleoan-
thropology: Margaret Mead; Sherwood L.

Washburn; Bernard Campbell and Ralph

S. Solecki. They have helped create the most
authentic, up-to-date library of books on
this subject available today. Once you've

experienced the high adventure of The
Missing Link, you'll eagerly anticipate the

rest of the books in the series. In books such

as Life Before Man, The First Men, Cro-
Magnon Man and The First Cities, you'll

witness the development of all the charac-

teristics that make men human.
For an unforgettable trip into the origins

of everything you are and know, take ad-

vantage of our introductory offer: Examine
The Missing Link for 10 days. If it doesn't

make you want to own it, send it back. If

you do keep it, pay just $5.95 ($6.95 in

Canada) plus shipping and handling, and we
will then send you other volumes in THE
EMERGENCE OF MAN series at the rate

of one approximately every other month, on
the same free examination terms. You may
cancel this arrangement at any time. For
your introductory volume, send the order
form or write to: Time-Life Books, Dept.

3401, Time & Life Bldg., Chicago, 111. 6061 1

.

Plus an absolutely Free
Wall Chart & Map

Depicts milestones In the evolution of

man. Suitable for home, office, or
schoolroom. In color, SOVt x 20 inches,

it's yours to keep as a gift for accepting
our 10-day trial offer.
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Enjoy the introductory volume
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Do you know:
. why the human fetus has gills?

> when man first began to bury

his dead?

( when the nuclear family began?

1 how cooking food changed
man's face?

> how speech evolved?

» why man can speak and apes
can't?

> what dinosaurs were really like

and what enabled them to rule

the earth for 135 million years?

• what the latest findings are on
"the missing link"?

• in what way Neanderthal Man
was "religious"?

• if any creatures except man
use tools?

• whether or not there are still

Neanderthals among us?

• if the land near the South Pole
could once have been
sub-tropical?

Among Other Volumes:
Life Before Man • Cro-Magnon Man •

The Neanderthals • The Monument Builders

Hardbound, with
full-color cover

9x10 inches, 35,000 words
160 pages, over 40 in full-color

Complete index and bibliography

II



More oil from

How Exxon is

squeezing additional oil

out of a 55-year-old

A popular myth has it that oil is

found in large underground lakes

or pools. Actually, when oil and nat-

ural gas are discovered they are

inside sedimentary rock. They are

trapped in the tiny pores of lime-

stone or sandstone as far as five

miles underground.

Usually, when a well is drilled

into oil-saturated rock, natural un-

derground pressures force the oil

to flow through the rock to the well

and then to the surface.

However, in many oil fields these

natural pressures are not strong

Sample drilling cores fallen Irom oil-saturated

rock lorwalions in Alaska, Texas and
Saudi Arabia. Oil and gas must come Irom

and How through rock like this before they reach
the well bore.

11

enough to move the oil to the well.

Or, over time, they may have dimin-

ished to the point where they must
be supplemented by additional

pressure. This additional pressure

is provided by "secondary recov-

ery" methods.

Forcing water deep
into the oil-bearing rocV..

The most widespread secondary re-

covery method in use throughout

the oil industry is waterflooding,

which was introduced over 30years
ago. Water is pumped into the oil-

bearing rock to flush out more of

the oil than would be produced by

natural, or primary forces.

On the average, natural pres-

sures move only about 15-20% of a

field's oil from the underground
rock up to the surface. By using

secondary recovery technology,
the final yield can be increased to

an average of about 35%

.

The Hewitt Field—a case in point.

The Hewitt oil field, discovered in

1919, near Ardmore, Oklahoma, is

operated by Exxon and several

other companies. Originally, this

field produced nearly 30 thousand
barrels of oil a day. However, the de-

pletion of natural underground
pressures gradually reduced Hew-
itt's production to the point where
the field reeded waterflooding.

In 1 969, Exxon and other owners
began a cooperative secondary re-

covery waterflood project, which
has since cost about $20 million.

Engineers now estimate that the

Hewitt field ultimately will produce
35% of the original oil in place.

Without the use of waterflooding,

total recovery had been estimated

at only 20%.
Sometimes, but not at Hewitt, nat-

ural gas is injected instead ofwater.

However, the efficiency of water-

flooding usually makes it more
attractive.

An experiment using heat and
subterranean "detergents!'

Even after an oil field is subjected

to secondary recovery techniques,

such as water and gas injection, a

large percentage of the oil still re-

mains locked in the pores of the

rock. So for many years, Exxon has

been experimenting with tertiary re-

covery methods designed to re-

cover more of this oil.

In one experimental process, a

"detergent" or surfactant is

pumped into the rock. This agent

works like a laundry detergent that

removes oil from a shirt— it flushes

out the droplets of oil which still

remain in the pores of the rock. In

some cases, particularly where the

oil is thicker, sometimes nearly the

consistency of molasses, steam in-

jection also is bein'g tested. The hot

steam heats the oil, making it flow

more freely.



old wells

Artist's conception c 'n h
significantly increase the o ' p jd^c' o i

In perhaps the most dramatic oil-

recovery technique, air is injected

into the rocl< formation hoiding the

oil. This injected air supports con-

trolled underground combustion,
which heats the oil, causes it to flow

more readily and drives ittothewell.

In addition, Exxon is testing and
evaluating several other tertiary

techniques.

J located near Ardmore Oklahoma Large quantities of water are being injected into the oil saturated rock to

A realistic look at the future.

To date, about 450 billion barrels

of oil have been found and docu-

mented in the United States. Even

after additional recovery efforts,

lil<e the waterflooding at Hewitt, are

applied, some 300 billion barrels

of this oil will still remain locl<ed in

the pores of rock. Today, there is

no way to recover all of this oil.

But scientists believe that experi-

mental "tertiary" techniques like

"detergents" and combustion,
could someday produce a signifi-

cant amount of additional oil which

Americawill need in theyears ahead.
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The Changing Prey
of Maine's

Early Hnnters
After centuries ofpursuing whales, caribou, and moose, the

Indians assured their welfare by exploiting a European

weakness for beaver pelts

by Dean Snow

The Red Paint cemeteries of

Maine are among the oldest elabo-

rate prehistoric burial sites known
in North America. Discovered in

the middle of the nineteenth cen-

tmv, when interest in American an-

tiquities was becoming popular, the

Red Paint graves are characterized

by the large quantities of red ocher

(powdered hematite) lining the bur-

ial pits.

Red ocher, with its suggestion of

blood and the life that blood sustains,

was a popular substance used

throughout the prehistoric world

wherever it occurred in accessible

natural deposits. Smeared on the

bodies of the living and the dead

alike, applied to the linings of graves,

or used as a ceremonial pigment in

any number of ways, red ocher was

unmatched in popularity by any other

natural coloring. In Maine, the pri-

mary' source of the substance was a

mountain of hematite now called Ka-

tahdin Iron Works.

The past decade has brought a

resurgence of interest in the Red
Paint complex and the prehistoric

society that sustained it. More in-

triguing than the burial ground site

itself are the archeological discov-

eries that provide clues to the type

of society that existed there.

Archeologists agree that the In-

dian population of Maine and the

Canadian Maritime Provinces must

have been greater during the time

of the Red Paint complex than was

usually the case in late prehistoric

times. But there is less agreement

about the subsistence system that

supported such a population or the

probable causes for its eventual

breakdown.

Recent excavations at three sites

have been particularly important

for archeologists probing the deeper

meanings of the complex. One of

these is the Hathaway site in Passa-

dumkeag, Maine, discovered and

first excavated by Warren K.

Moorehead in 1912, where I car-

ried out the last of three separate

archeological excavations. The sec-

ond is the Cow Point site in New
Brunswick, and the third is located

at Port au Choix near the northern

tip of Newfoundland. Together, the

three sites cover the known range

of the burial complex. Radiocarbon

dating of all three sites indicates

that the complex began about 5,000

years ago in Maine and spread

northward. Thirty-seven hundred
years ago, it was already waning in

the south, and it gradually dis-

appeared in the north after that

date.

At the Port au Choix site, the In-

dians dug graves in beach sand

sprinkled with tiny shell fragments.

The shells neutralized the natural

acidity of the soil and this, in turn,

allowed the unique preservation of

human skeletal material. The shells

also facilitated the preservation of

types of artifacts that have perished

in other Red Paint cemeteries.

Long bone spear points, similar

to the slate points found at other

sites, were discovered at Port au

Choix. Amulets and bone harpoon

heads also occur, as do other fragile

artifacts of bone and wood. Heavy
stone ax and adz bits, which along

with chipped stone points are often

the only artifacts found in a Red
Paint site, turned up as well.

The artifacts at Port au Choix
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strongly suggest a cult carried out

by people who subsisted at least in

part on marine hunting. Many of

the weapons included as grave of-

ferings would have been most ap-

propriate for use against large ma-

rine animals.

Archeologists excavating habita-

tion sites along the Maine coast of

the same time period as the Red
Paint complex have found the re-

mains of swordfish, blackfish {Glo-

bicephala), and porpoise. The last

two are mammals that sometimes

become stranded on beaches, but

the swordfish is an ocean fish that

rarely floats to shore. All three can

be formidable game animals, and to

hunt them, the Indians must have

been both skillful and well

equipped.

Late prehistoric Indians in the

northeast used birchbark canoes,

and their skill with the light craft is

legendary. The high frequency of ax

and adz bits in Red Paint cemeter-

ies, however, argues that the Maine
Indians of 5,000 years ago built

dugout canoes. The size of their ma-

rine game suggests that these ca-

noes must have been large dugouts,

perhaps the size of the forty-foot-

long, ocean-going canoes used along

the coast of Alaska and British Co-

lumbia in the eighteenth century.

During the warm months of the

year, the Maine coast hunters har-

pooned swordfish and marine mam-
mals as they idled at the surface.

Wounded animals were probably al-

lowed to expire at the end of line

tied to the harpoon point.

In similar hunting, historic Es-

kimo tethered their harpoon lines to

skin floats in order to keep their

frail boats from being torn apart by

the struggling animals. But skin

floats, which were not used along

most sections of both the east and

west coasts of North America,
would not have been necessary

where lai'ge, sturdy dugouts were

used.

Stone plummets, some with five-

inch diameters, found in the Red
Paint graves indicate that these

people were also fishermen. On the

northeast coast, seasonal runs of

salmon, alewives, and eels occur

sporadically from spring until fall.

Remains of these fishes and pieces

of fishing gear are often found in

coastal burial sites. The remains of

the coastal habitations of 4,500
years ago, however, are usually un-

der, not in, shell middens, in-

dicating that these people did not

exploit the shellfish resources popu-

lar in later centuries.

The findings at the Port au Choix

site have led archeologist James
Tuck to suggest that the winter

hunting pattern in Newfoundland

during the life of the Red Paint

complex centered mainly upon cari-

bou herds. The woodland caribou

still lives in Newfoundland's inte-

rior, feeding on the lichens and

other foods that grow in the mature

spruce-fir forest.

Historically, caribou also lived in

the upland interior forests of Maine
and New Brunswick, but occurred

only sporadically to the southwest.

Five thousand years ago caribou

were probably widespread through-

out the area. Archeological preser-

vation is poor, however, and in the

absence of direct evidence of cari-

bou hunting, some archeologists re-

main skeptical.

The next-best evidence would be

indications from fossil pollen analy-

sis that the area's interior forests of

5,000 years ago were suitable for

the support of large caribou popu-

lations. Pollen specialists at the

University of Maine's Quaternary

Institute are still working on this

problem.

Marine hunting in the summer
and a hypothetical counterpart of

caribou hunting in the winter offer

an explanation for the organization

of the prehistoric Indians of the

Red Paint complex.

The northeastern Indians of

5,000 years ago lived in a period

that is usually labeled "ArcTiaic."

Subsistence involved neither the ex-

tinct big game of the Pleistocene

nor any of the domesticated plants

that were later adopted. Never-

theless, the seasonal hunting pat-

tern I have suggested would have

required relatively larger hunting

bands than were the rule 1.200

years later.

The Tlingit of Alaska went to sea

in forty-five-foot canoes that could

hold as many as sixty persons, al-

though fewer would be the rule if

only hunters were aboai'd. In some

parts of the northern subarctic,

hunting bands were large enough to

construct miles of log barriers and

enclosures for impounding caribou.

The harvesting of seasonal fish nans

was also a subsistence activity that

the Indians could efficiently carry

out in relatively large teams. These

analogies all substantiate the infer-

i6
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ciicr llial Maine once suppcirleci

lai't;e liunlinfi baiuls.

Alllioujili ihe Reil Paint complex

is one ol' ihe oldesl burial cults in

North America, evidence from

oilier parts of the northeast and the

Great Lakes region suggests that

similar cults were functioning there

at about the same time. Cemeteries

of e(|uivalent age, which contain ar-

tifacts skillfully wrought from nug-

gets of native copper, are scattered

around Lake Superior. The Red
Paint sites show that grave offerings

were not made in a set pattern. This

suggests that in each case they were

the property of the deceased or the

contributions of a few close rela-

tives. The Archaic Indians of the

northeast thus probably lived in so-

cieties of equals, where social stand-

ing depended on individual merit,

age, and sex.

The Red Paint complex cult did

not appear out of place or before its

time. Rather, it is a striking expres-

sion of what was probably a wide-

spread ideological phenomenon in

the northern part of the eastern

woodlands, extending all the way to

the Old Copper cemeteries of Lake

Superior. This indigenous religios-

ity later contributed significantly to

the emergence of Adena and Hope-

well ceremonialism in what is now
the Midwest, the first signs of which

appeared about 3,500 years ago.

The environmental system,
which promoted the emergence and

maintenance of the Red Paint cult,

also promoted its eventual demise.

The balanced schedule of marine

and inland hunting and fishing pro-

vided Archaic people with an ade-

quate and dependable subsistence.

But the environment changed, and

the consequences of that change

were serious. As the vegetation in-

creased, open lakes slowly evolved

into bogs, a process that began with

the melting of the last glacial ice

and continues today. As the climate

continued its slow evolution, Maine

and the Maritime Provinces gradu-

ally became warmer. Here again the

details remain unclear, and we must

await the results of fossil pollen

analysis. Nevertheless, scientists do

know that by 3,700 years ago the

forests of the region had altered

their compositions in response to

the shifting climate.

Maine was, and still is, a zone of

ecological stress, where the

spruce-fir forests meet those of

white pine-hemlock and beech-

birrh-niaplc. ihe area is marginal

for all three jorest types and the

biotic communities they represent.

A small shift in climate can cause

drastic shifts in forest margins un-

der these conditions. Due to clima-

tic changes prior to 3,700 years

ago, the large caribou population,

which had been well adapted to

Maine's forest environment, de-

clined gradually but significantly.

The marine environment was

evolving as well. Sea levels along

the coasts of Maine and the Mari-

times have been slowly rising for

several thousand years. At the same

time, coastal waters have been

steadily cooling. These changes may
have had an adverse effect on the

local availability of swordfish and

other marine game.

All the environmental shifts to-

gether upset the ecological adjust-

ment of Archaic Indian hunting and

fishing. Changes in the interior fa-

vored the sohtary moose, whose

presence greatly affected winter

hunting patterns. Since moose do

not gather in large herds, pre-

historic hunters had to pursue them

in small family bands. Slowly, the

social organization drifted toward

its late prehistoric form, in which

population size was determined, not

by the plenty of summertime, but

by the rigors of the leanest month.

January, the "moon of hard times,"

was a month that manv did not sm'-

vive.

Even if one or two parts of a

scheduled seasonal round remain

viable, the collapse of another can

have serious consequences for the

whole system. Archeologists are in-

vestigating the possibility that

swordfish may have become scarce

off the coasts of the northeast, but

even had they remained numerous,

the social units that were tradition-

ally mobilized to hunt them had

been eroded by the shift in winter

hunting practices.

I think this is one reason why
subsistence practices during sum-

mer residence along the coast grad-

ually shifted to shellfish gathering

and fishing. The large dugouts, of

earlier centuries were no longer

adaptive, and were gradually re-

placed by birchbaik canoes. These

lightweight craft, which could pene-

trate the upper reaches of swift

streams, were easily managed by

small family hunting bands. Taken

as a whole, it was a systemic change

for which we can point to no clear-
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cut causes other than the subtle en-

vironmental changes that made
some old culture traits a bit less

adaptive and some new innovations

more so.

As the cultural system adjusted

to the changed ecological balance,

it began to take on many of the

characteristics of late prehistoric

times. Summer maritime practices

included shellfish collecting in

place of marine hunting. Small fam-

ily bands pursued moose and en-

gaged in trapping during the win-

ter. Little in the new adjustment

encouraged the continued manufac-

ture of the specialized tools that

previously made up Red Paint

grave offerings. The advent of

birchbark canoes put an end to the

need for heavy ax and adz bits, and

only relatively few, stunted exam-

ples were made in later prehistoric

times.

The spears and harpoons that

had previously been necessary

pieces of hunting equipment were

replaced by newer forms. The old

pattern was gone, and so were the

artifact types that had given it ma-

terial identity. It is no surprise that

the Red Paint burial complex—the
ideological component—waned as

well. The use of red ocher in graves

continued for many centuries, but

burial forms changed and associated

artifacts are scarce.

The environmental conditions

that were relatively new to Maine

and the Maritimes 3,700 years ago

were already established in south-

ern New England. The sudden ap-

pearance in Maine at about that

time of southern-type spear points

and burial forms indicates that at

least part of the human ecological

readjustment was the result of im-

migration from the south. The older

residents adapted, but even as they

did so, they found themselves dis-

placed northward. Perhaps only the

Indians of the Maritime Provinces

and Newfoundland can count them-

selves descendants of the people

that maintained the Red Paint cult

for 1.300 years.

Much of the archeological evi-

dence of the last 3,700 years in

Maine comes from middens of shell

refuse. The shell heaps that dot the

coastline today accumulated slowlv,

some of them had reached a depth

of fifteen feet or more by the year

1600. Indeed, the bulk of the shell

refuse has sometimes caused us to

overestimate the importance of this

food resource to late prehistoric In-

dians. Little other prehistoric refuse

has been preserved as weU as shells.

Twentieth-century clam diggers

know that less than one-quarter of

the total weight of common clams

(Mya arenaria) is edible meat. For

quahogs (Venus mercenaria) and

oysters {Ostrea virginica) even less

of the total weight is edible.

In contrast, more than half the

total weight of land animals can be

consumed. The bone remains found

by archeologists represent only 5

percent of the total hve weights of

the animals, or a tenth of the edible

meat. The ratio is reversed for shell-

fish, and just as important, their

bulky shells are preserved under

conditions that would destroy bone

and plant remains. Finally, shell

middens are specialized coastal

sites, where shellfish gathering was

the primary subsistence activity.

The oyster shell middens at Dam-
ariscotta, Maine, are the largest in

the state and among the most exten-

sive anywhere on the Atlantic coast.

The largest of them were long ago

hauled away for commercial pur-

poses, but the remaining heaps are

preserved under state protection.

By the end of the prehistoric period

(a.d. 1600) as many as 198,-

600,000 oysters may have accumu-

lated in the heaps. That is an im-

pressive number, but if it is divided

by the 1,600 years it took them to

accumulate, and divided again by

the estimated 800 Indians of the

area, it comes to only 155 oysters

per person per year.

When all the factors of resource

productivity and preservation of

evidence are taken into account,

the later preliistoric subsistence pat-

tern appears to have been rather

well balanced. The Indians hunted

moose and trapped beaver. They

gathered shellfish and netted,

hooked, or speared various species

of migratory fish. Birds, particularly

waterfowl, were taken in season,

and berries and groundnuts were

gathered as well.

The late prehistoric cultural sys-

tem lacked some of the exotic trap-

pings of a system that thrived 4,500

years ago, but it was a system that

was well adjusted to the conditions

of the times. Over the past 2,000

years, some of the elements of a

more settled life became available

to the Indians of Maine. Pottery

was introduced from neighboring

regions to the southwest and was

11
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HE HAMILTON MINT PROUDLY PRESENTS

Norman Rockwells
Four Freedoms

A Memorable New Limited Edition of Pure 1000 Grain Silver Ingots
The Largest and Heaviest Ever Struck by The Hamihon Mint

A Strictly Limited Edition.

Orders must be postmarked
by November 30, 1974.

LIMIT: ONE SET PER SUBSCRIBER

NORMAN ROCKWELL, by far America's
greatest and best loved artist, has for fifty

years brought joy to milhons of Americans
young and old.

Now, by exclusive permission of The Satur-

day Evening Post, The Hamilton Mint is ex-

tremely proud to issue, and thus preserve, for-

ever, in stunningly beautiful silver ingots, the

greatest of all his works. "The Four Freedoms."
Rockwell created the original masterpieces

during World War II in a burst of patriotic

fervor. They depict those great values held very

dearly in the hearts of all Americans. And they

are just as truly inspiring now as they were then.

The Hamilton Mint beheves that in these

troubled times, our nation sorely needs to re-

dedicate itself to these great beliefs: Freedom
of Speech, Freedom of Worship, Freedom from
Fear and Freedom from Want, So with great

pride, we present this magnificent collection.

Rockwell Talks About "Four Freedoms"
"When Roosevelt and Churchill issued their

famous Atlantic Charter, with its Four Free-

doms proclamation, I tried to read it . . . but

I hadn't been able to get beyond the first para-

graph. The language was so noble. Then one
night ... I thought, that's it! I'll illustrate the

Four Freedoms using my Vermont neighbors

as models. I'll express the ideas in simple,

everyday scenes ... in terms everybody can
understand."

Norman Rockwell depicted these great be-

liefs with his own inimitable and unique brand

of genius. Freedom of Speech is portrayed by
a man unafraid of reprisal as he speaks his

mind at a town meeting . . . Freedom of Wor-
ship shows all people free to worship according

to their own dictates . . . Freedom from Want
is depicted by a family sharing their Thanks- •

giving meal together and Freedom from Fear is

shown tenderly by a mother and father as they

snuggle their children safely in bed for the ;

night. Rockwell himself says "The Four Free-

doms was the best idea I ever had." '

A Strictly Limited First Edition

This First Edition will be of special interest to

knowledgeable collectors because they repre-

sent Rockwell's greatest work and traditionally,

first editions have always been the most valued.

To insure the integrity of this edition, ingots

will be struck to fill orders postmarked by No-
vember 30, 1974. Once those orders are filled,

no more first edition ingots will ever be minted.

An Exclusive Treasury

Each beautifully sculptured ingot will measure
1%" X 21-4" and will contain 1000 grains of
.999 fine silver, the purest and finest silver avail-

able. These will contain more than twice the
silver of our standard ingot. Each will be struck
in high bas-relief with a satiny image and an-
tique finish to clearly show every detail of the

great art.

Your Valuable Personal Serial Number
Your First Edition Collection will be minted
expressly for you and each ingot will be in-

scribed with your personal matching serial

number along with The Hamilton Mint Hall-

mark. In addition, you will receive a certificate

of authenticity to certify the limited edition

status and precious metal content of each ingot.

Significant Investment Potential

We feel that many limited edition silver mint-
ings are good investments but none do we feel

has the potential of this particular Rockwell
collection. And this comes at a time when lead-

ing economists are predicting that silver and

Deluxe Edition of 24 KT. Gold on .999 Fine
Silver. This is the ultimate in beauty and
combines the Pure Silver ingots with a layer

of 24 KT. Gold. Each ingot will also be indi-

vidually hallmarked and serially numbered.

gold will continue to become more valuable in

the years ahead. Collectors have already real-

ized bonanzas. So please act promptly to share

in the excitement of owning this magnificent
collection.

Guaranteed Price Protection

Subscribers to The Four Freedoms are guaran-
teed the original purchase price, no matter how
high the price of silver may escalate. You will

receive your first ingot soon after your applica-

tion is accepted and the three additional ingots

at monthly intervals thereafter. The Hamilton
Mint will not accept any orders postmarked
after November 30, 1974, any orders received
after that will regretfully be returned.

Special Display Frame At No Additional Cost
As a subscriber,
yoii will receive,

at no additional
cost, an easel-

backed display

case of finely

stained wood
with a fine

walnut finish.

Quotations from "My Ad\
Illustrator" by Norman Rock-u'ell

As An

OFFICIAL APPLICATION FORM
NORMAN ROCKWELL'S FOUR FREEDOMS

Mall to: The Hamilton Mint
40 E. University Drive, Arlington Heights, III. 60004 Name

?pt my application for a first edition proof

Valid only if

postmarked by
vember30, 1974

set of No
stand I will i

plication is accepted. Enclosed is ciieclc

Address-

City

An Opportunity to Buy Silver Series & Save
D Send me
plus lit for

a Send ine first Ingot in 24 KT. gold on
S27.95 plus Ibi for post Si insur. (Remainir
to be same price)

.

Individual ingot (not serially ninnbered
purchased for S24 95 in silver and 529 95
silver. Add 75tf each for postage and

_Zip_

Signature.
(must be signed to be valid)

I choose to charge my order to;

D Master Charge* Q BankAmericard
Account = Exp. Date

LIMIT: ONE PROOF SET PER SUBSCRIBER
Application subject to acceptance by The Hamilton Mil
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Goose Down
Bootees for

Frigid Tootsies

For instant old-lashioned fireplace warmth,

just ease those chilly feel into the luxurious

softness o( Bauer Goose Down quilted in long-

wearing Expedition Nylon. Soft leather sole.

Insulating foam insole. Specify shoe size and
we will send a perfect fit. Colors: 0146 Men's
Taupe. Red, Navy; 0149 Women's Powder Blue,

Red, Navy Bootees, $16.95 postpaid.

r Order Today! Money Back Guarantee!
Enclosed is my check or money order for

$ (Add sales tax where applicable.)

Please RUSH my Goose Down Bootees.

Men's 0146 Size Color

Women's 0149 Size Color

Addr(

City-

..^3fc^]a/^5U<i2^l^

Depl. PNH, 1737 Airport Way S.. Sealtle, Wa. 98134

the finest, strongest,

lightweight, aluminum

camera equipment

cases in the world!

HAlLiHum-ON
ALUMINUM CAMERA CASES
Made by the people wlio

created the post-recovery

Apollo noon rock con-
tainers - these world-
famed aluminum cases
provide lite-time protec-
tion for your valuable
equipment. See these pres-

tigious, ultra-rigged cases
3t your photo dealer or
write for literature.

8ERKEY MAflKETING COMPANIES, INC. IkJ ^ZV" I

P.O. Box 1060, Woodside, N. Y. 11377 naHSn^Syj
I. In Cansdii: Berkcy Photo (Canodal Ltd.,0nt8rio

roadilv acfcpted. Maize and olht-r

cultivated plants also became avail-

able, but these could not be so eas-

ily adapted.

Both Samuel de Champlain and

John Smith reported in the early

seventeenth century that horticul-

ture was largely limited to southern

New England. The system of hunt-

ing, fishing, and gathering that they

observed in Maine had persisted for

centuries with only the slowest evo-

lutionary changes over time. Maize

would grow in Maine, however, but

curiously, it was not seized upon as

a food supplement. Once again, the

answers lie in the details of the

larger system.

Maize might have provided a

hedge against starvation in the

leanest months of the year. But the

planting and harvesting required an

investment of time and effort that

could otherwise be spent on tradi-

tional subsistence techniques-
hunting, fishing, and gathering.

There would have been a handsome
payoff in the years when conditions

were good for maize, beans, or

squash, but catastrophe when the

harvest was bad.

Maine is a marginal area for

maize. The Indians of a thousand

years ago were keenly aware of the

probable consequences of a single

disastrous month in the middle of

winter, and they would have foreseen

the same potential consequences of a

year or two of crop failure. What was

needed was an additional hedge,

something to act as insurance in

times of poor maize production.

By 1560, beaver fur hats were

becoming the rage in Europe, and

European beaver colonies were

quickly depleted. By the end of the

century attention turned to the fur

supply in the New World. In 1604,

Champlain found that the Maine In-

dians were already aware of the

benefits of the fur trade and were

anxious to expand it. A brisk trade

began: Jesuit missionaries arrived

with the French traders, English

settlers began to appear, and a se-

ries of changes and reactions to

changes began to occur in the In-

dian cultural, system.

Trade relations with the French

encouraged the Indians to spend as

much time as possible in their set-

tlements near the coast. The Jesuits

encouraged them to do so in order

to convert them. The trend was in

the direction of a social system

more adapted to maize horticulture

than it had been previously. At this

point, English competition lor the

Indian fur trade was becoming in-

creasingly important. Throughout

the seventeenth centurv. the

English colonists in southern New
England had access to agricultural

surplus, which they could trade for

beaver pelts. It was the hedge

against crop failure the Maine In-

dians needed.

The Indians' fortunes came to be

linked to the commercial interests

of the colonial French and English.

The Indians were in close contact

with the French, who urged them

into permanent settlements. The
English, who wished to cut into the

French trade with the Indians, of-

fered them maize and other valu-

able goods. It might have been a fa-

tal arrangement, but the Indians

learned to balance one colonial

power against the other and in that

way managed to survive the series

of colonial wars that decimated so

many other native Americans.

They were not so fortunate in

avoiding the ravages of unfamiliar

European diseases. The epidemics

that preceded the colonial wars

wiped out more than half the popu-

lation. By 1620, dozens of villages

were deserted—a population shift

that accelerated the evolution of the

cultural system. Some of the sur-

vivors of this and the colonial wars

that followed moved to the Saint

Lawrence River. Others remained

in small communities in Maine.

The framework of human pre-

history in Maine is by no means
complete. But modern archeology

has formulated the concepts neces-

sary to rediscover the past. The con-

cepts are a far cry from the simple

chronologies and vague general-

izations that once passed for ex-

planation. By viewing culture as a

systein and the environment as a

larger system to which it must

adapt, archeologists can gain some

insight into prehistoric ecology. The
Archaic Indians were well adjusted

to their environment, but when that

environment changed, their culture

had to evolve with it. Contact be-

tween late prehistoric Indians and

Europeans led to a vast broadening

of the aboriginal economic system

and its eventual integration with

that of Europe and Colonial Amer-

ica. Only after 1600 were the

Maine Indians able to break free of

the ecological restraints of their

physical environment.
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You can help save Serita Rimini
for $15 amonth.

Or you can turn the page.

The Rimini family

lives in a small stone house

nestled among olive trees and vine~yards.

But this idyllic scene belies their tragic story

Serita's father is dead.

Her mother, blind from glaucoma.

Serita wants to remain in school.

But she will have to leave to help support her family.

And she is only eight years old.

You can give a child like Serita that education so that

she can grow up to live, not just exist. For $15 a

month, through Save the Children Federation you can

sponsor a child in many countries around the world

and here at home. And a portion of your $15, com-
bined with money from other sponsors, can help all

the people in her community. With a desperately

needed new school, child-care services, and voca-

tional training. In simple terms, help a proud, hard-

working people help themselves. This is what Save
the Children has been all about since 1932.

For you— educated, involved, and in touch with your

own heart—there are many rewards. Correspond with

a child. Receive a photo and progress reports. Reach
out to another human being. That's how Save the

Children works. But without you it can't work. So
please: clip this coupon and mail it today. Now you
can turn the page.

Save the Children Federation is indeed proud of the handling
of its funds. An annual report and audit statement are available upon

request. Registered with the U.S State Department Advisory Committee
on Voluntary Foreign Aid. Contributions are income tax deductible.

I wish to contribute $15 a month to sponsor a D boy Q girl:

n Where the need is most urgent r-i Korea
n Appalachia (U.S.) D Greece D Lebanon
n Bangladesh D Honduras Q Mexico
n Chicano(U.S.) D Indian (U.S.) d Southern Black (U.S.)

D Colombia D Inner Cities (U.S.) D Tanzania
n Dominican Republic D Israel D Vietnam

Enclosed is my first payment;

D $180 annually D $45 quarterly

D $90 semi-annually G $15 monthly

n Instead, enclosed is my contribution of $

D Please send me more information.

NAME_ .TEL. NO..

ADDRESS-

CITY

David L. Guyer, Executive Director

SAVE THE CHILDREN FEDERATION
345 East 46th Street, New York, N.Y. 10017
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Letters

Loss of the

Tijger

In addition to his efforts to find

the historic ship Tijger, the late

James A. Kellv had a strong inter-

est in Brooklyn history. He became
assistant county clerk of Kings

County (Brooklyn) and was in con-

tact with property deeds and other

historic documents. Eyentuallv he

was named borough historian and

giyen a small office in Brooklyn's

Borough Hall. The position was an

honorary one and unpaid. However,

he accumulated a large amount of

historical material and made nu-

merous talks before various

Brooklyn organizations.

\^lien he retired from the county

clerk's office he became affiliated

with St. Francis College in

Brooklyn, where he helped create a

Brooklyn historical department,

which bears his name. For years,

"Jamie Kelly,'" as he was familiarly

known, was involved in every

Brooklyn historical activity or cele-

bration.

Joseph B. Milgram
Society of Old Brooklynites

Brooklyn, New York

The permanent loss of Adriaen
Block's ship Tijger and its un-

known companion was a homble
and unforgivable sin committed
against the people of the city of

New York. They have a right not to

be continuously deprived of the cul-

tural and historical treasures of

their past ["Disappearance of the

Historic Ship Tijger," August-Sep-

tember, 1974].

Christopher L. Hallowell made it

clear that those doing the actual

construction can only shoulder a

small part of the blame. Indeed, if it

weren't for people like James Kelly

and Henry Druding, who took an
interest in what they had uncov-
ered, notliing at all would have
been saved.

Mr. Hallowell's suggestion that

the cit) hire an archeologist to keep
an eye on excavation sites of his-

toric value is probablv the best solu-

tion to a continuing problem. But
mindful of the city's past record in

this area, it is very unlikely. Mean-
while, I mourn the loss.

James Touza
Netv York, New York

Let It Alone
In regard to "Driftwood Fan-

tasy" by Robert Sommer [August-

September, 1974], people will no

doubt continue to ruin good drift-

wood with shoddy-looking flippers

and obnoxious faces, but must you
encourage them?

If you want sculpture, sculpt, but

if you want driftwood, in the name
of wind, water, and sand, let it

alone!

Helen Baitr
Palo Alto, California

What Does It IMean?
Although stiU maintaining a pas-

sionate, druidical relationship with

a shapely young pin oak outside my
bedroom window, I am not entirely

deaf to the logical blandishments of

science.

When Gerald S. Hawkins starts

to measure at, from, or about the

likes of Stonehenge or the pyramids
["Celestial Clues to Egyptian Rid-

dles," April, 1974], I take in every

inch and cubit, foot and mile, de-

clination and angle. At least 1 did.

When Hawkins writes about the

bedrock base of the Great PyTamid
chiseled level to a fraction of an

inch and then adds, "the area of the

base is thirteen acres, or seven aver-

age-sized city blocks," he demol-
ishes my faith in anv number of ex-

act sciences.

I realize things tend to get

smaller and more crowded as you
move east from Kansas City to

Cambridge, and apparently even

more so as you move on to Egypt.

At any rate, the last average-sized

city block I lived on was ten acres.

For many summers I mowed half

of this, running all the way from

65th to 64th Street, unquestion-

ably one block, and in the process

became the Midwest's leading au-

thority on exactly how large an area

five acres is.

I have therefore determined to

make all of ray own measurements

in the future . . . beginning this

morning. I now live in an apart-

ment complex overlooking mile

367 where the Missouri River runs

through Kansas City.

I arose before sunrise of the sum-
mer solstice and in consultation

with my pin oak decided it felt like

about 84 degrees 40 minutes west

longitude by 38 degrees 9 minutes

north latitude at an altitude of a

little more than 700 feet above sea

level.

Mv apartment door opens on a

courtyard that faces east, southeast,

I like to think, because that is

where the sun rises. The door has

one of those little fisheve peepholes

that lets you see who is there with-

out opening it, and the first rays of

the rising sun on June 21 are fo-

cused in a golden spot directly in

the center of the hall closet.

Wliat does it all mean?
Jim Lapham

Riverside, Missouri

English System's

Last Mile (1.609 km)
The publishing world should take

the lead in starting this country on

the road to the metric system.

Eventually, the United States will

change to the metric system, as

have all other major countries.

I strongly urge you to adopt a

system of dual measurements when
printing numerical data—use both

the English and the metric systems,

such as: I weigh 160 pounds (72.7

kg). This would allow people to be-

come accustomed to the metric sys-

tem, and resistance to such a change

would be greatly reduced.

Richard Bronson
Jonesboro, Georgia

A Bouquet
Stephen Jay Goulds colurhn

"On Heroes and Fools in Science"

[August-September, 1974] was re-

freshing and jogged my pre-

conceptions (something I think

should happen to ever\"one period-

ically). Your magazine helps me
avoid becoming a narrow specialist.

Lt. Comdr. R. S. Peterson

Arlington, Virginia
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Lou Byrne,women'sworld personality,

talks about hervery special

personal retreat

"Everyone says the same thing when
they come to the Cayman Islands—
'Ijiist love it.'

"

"From my home at Mitchell's Creek
Gardens the pressures ofwork seem
so far away, yet I'm only one hour
byjet from Miami."

"I'm helping my Cayman friends

build a new college . . . fantastic

things are happening here!"

Lou Byrne,TV personality and devoted fund raiser

for New York's American Museum ofNatural History, finds

that, "Really relaxing is as important and necessary to me as
my work. My home at Mitchell's Creek Gardens has every-

thing I need to enjoy life— tennis courts, swimming pool, a
wonderful park, saunas . . . everything! And I love to enter-

tain here. It's so elegant and so comfortable, my friends

never want to leave. Neither do I!"

Because Cayman is a tax haven, Lou Byrne pays no
real estate taxes on her home here,which makes life

just that much nicer. It all adds up to make Mitchell's Creek
Gardens a very special personal retreat. It could be yours.

Write on your personal stationery for detailed information.

Mitchell's Creek Gardens Ltd.* Dept. B-251
Interbank House
Grand Cayman, British West Indies.

*A member of the Interbank House group ofcompanies. Grand Cayman, British West Indies.
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The Original, One-and-Only

9tait iDftheoHouth Club*

hand selected ...

for perfection
in quality, size,

and color

ROYAL RIVIERA®PEARS

So big and juicy

ight 6'/. lbs.

April

HAWAIIAN PINEAPPLES
Two hulapaloozers Fully

ripened the way main
landers hardly eyer taste

em Net weights lbs

cAugust

CRISP MOUNTAIN APPLES
Huge, red rascals. Really

fresh and snappy from the

May

WILO'N RARE®
PRESERVES

Old-fashioned pure fruit

preserves — no preserva-

tiyes added. Four '/.-lb.

Ne jight 3 I

September

February

ROYAL GRAPEFRUIT
Biggern grade A osirit

eggs. Juicy as Oregon ra

clouds Net weight 10 It

June

HOME CANNED FRUIT
Uncannyi Orchard fresh, in

extra-heavy syrup Baked
Pears, Summer Delight

Pears and Oregold Peacf
No. 2'/. ;. Net » .

6'/, lbs.

October

March

July

GIANT KIWI BERRIES
Amazing NEW fruit fro

New Zealand Sorta watt
melon strawberry flavc

November

}ur famous ROYAL
RIVIERA® PEARS

So juicy they'll eat 'em with a

spoon! Handsoine gifts you'll never hear the

last of! Beautifully gift boxed. Available

from Nov. 10 to Jan. 25.

Gift No. 1 (10-14 huge pears) $795 delv'd

Gift No. 3 (20-25 smaller pears) . . $945 delv'd

Gift No. 5 (8-9 gigantic pears) . . . $995 delv'd

Month after month, a parade of the world's rarest ana

finest fruit. These famous Clubs keep you in warm,
friendly contact with kinfolk, friends, people important

to you or your business. Sent direct from the orchard

- each gift box with your greetings. All announced by

a handsome, gold-embossed Certificate of Membership.

3-BOX CLUB: Surprise 'em with gorgeous gift boxes for

Christmas, January and February.

Gift No. Ill ...$2l95delv'd

5-BOX CLUB: Keeps coming and coming! Christmas,

January, February, May and September!

Gift No. 141 . . .$3495delv'd

8-BOX CLUB: Delight 'em to pieces again and again!

Christmas, Jan.. Feb., May, August, Sept., Oct., Nov.

Gift No. 151 . .55995delv'd
12-BOX CLUB: Flabbergasting! A gorgeous gift every

single month of the year!

Gift No. 201 . . .$8695delv'd

EASY TO ORDER: Just send us your list. Enclose

check or money order (no COD's please). Tell us

how to sign your greetings for each gift.

noAAt/ QMel A^oAncI
Medford, Oregon 97501

Photography
Want List

The Want Lists published last

winter produced several striking

photographs for Natural History

magazine. In hopes of obtaining

more beautiful and interesting illus-

trations, we are again listing sub-

jects under consideration for future

issues. Readers are invited to sub-

mit up to ten high-quality photo-

graphs. Pictures that are used will

be paid for at the magazine's usual

professional rates. Photographs

should be sharp, properly exposed

color transparencies, 35 mm or

larger. Those that are not suitable

will be returned promptly.

Each item submitted should have

the name and address of the sender

on it. Mail transparencies to:

Photograph Editor

Natural History Magazine

Central Park West at 79th Street

New York, New York 10024

Flora: Oaxaca Valley, particularly

scenes showing irrigation devices

and farmers irrigating fields. Rain

forests of Western Samoa, espe-

cially lumbering operations. Pic-

tures showing impact of human use

on wilderness areas.

Fauna: Wolves and deer inter-

acting, coyotes, grizzly bears, harpy

seals, dingoes, kangaroos, parma
wallabies, potoroos, penguins—pcU'-

ticularly of penguin rookeries-

spotted owls, platypuses, drag-

onflies, horseshoe crabs, army ants.

Disasters: Tornadoes. Avalanches

and avalanche damage in Swiss vil-

lages.

Miscellany: West African fabrics.

Women in developing countries

nursing or, especially, bottle feed-

ing their infants.

Notice: The sending of film to us will

constitute an agreement by you that if

any such film is damaged or lost by us it

will be replaced with an equivalent

amount of unexposed film. Except for

such replacement, the handling of such

film by us is without liability.
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The place: on top of the worlci^
-^

The mood: elegant. L
milLXiM

:# .0
• :»

^f'

This is the one— anytime ,

^
. ,

good taste is in order. i 1

Mix one ounce of Kahlua ^
and two ounces of vodka r^

on the rocks. Now just

relax... and enjoy. -

Do send for our Kahlua recipe

book. Compliments of the house. '''/<;'/ if \ -W-V
Because you deserve something nice. --^-^

Kahlua. 53 Proof. Coffee Liqueur from Sunny Mexico. Maidstone Importers, 116 No. Robertson Blvd., Lt



^
'[Nigeria]

Cast'UJIvllie lysi l/rax process for the

royarfarnilies, this figure of the Oba
(King) of Benin linl<s the contem-

porary tribe with the great l^ingdom of

the 17th, isth and 19th centuries.

Bronze, hgt. approx. 19". $700.

DOGON, figure [iVIali]

According to the Dogon
myth, the Tellem were their

ancestors. This Teiiem
figure is often used to pro-

tect the grain. This styie is

always severely geometric,

a characteristic of Mali art.

Wood, hgt. approx. 28".

$45 incl. mount.

ASHANTI, doll [Ghana]

Young women wear these

dolls, which are said to

embody the Ashanti ideal of

beauty, in order that their

child, too, will be beautiful.

The disc-shape head, simpli-

fied features and geometric
body are traditional. Wood,
hgt. approx. 11". $25 incl.

mount.

IVIARKA, mask [Mali]

The Marka, a sub-tribe of the

Bambara, use fire and metal
to give this mask special

powers. The pure geometry
and abstract quality are

typical of the strong style of

the Western Sudanese. Wood
and metal, hgt. 16". $90.

The noble tribes ofAfrica offei

Thousands of Africans in the drought-stricken Sahelian zone are dying

from starvation, malnutrition and disease. When you purchase even a

single piece of African art, you help hundreds to survive— including,

perhaps, the artist himself. You may also be making a very interesting

investment.

Unlike the art of many ancient cultures, thie

strength and vitality of African art remains un-

diminished even after 8000 years. The tools and
methods used centuries ago are the same
ones used today: the object is fashioned by

an iron-bladed adz from the soft wood of a

young tree; a knife is used to carve the fine

details; the surface is smoothed by sand
rubbed with leaves; and, a patina is developed
with oil and smoke, or simply through frequent

handling in ceremonies.

Long before Europeans "discovered"
Black Africa — the region south of the Sahara
— tribal kingdoms flourished as a close-knit

network of villages. The inhabitants were farm-

ers of the rainforests and adjacent savannahs,
and as their fundamentally religious art

evolved, it fulfilled functional, earthly needs.

Rain, fertility, power, good fortune— all of the

elements necessary to the survival of these

societies— became embodied in their art

forms.

Sculptors worked entirely within the

unique traditions of their tribal styles and de-

sign motifs and were generally anonymous.

Thus, the highly functional art of Black Africa

has a remarkable consistency. But while the

tools, materials and methods are unchanged,

fewer and fewer villages are producing their

traditional art. After 8000 years the flame is

flickering.

The Killing Drought

Six years ago, the vast Sahara began creeping

southward. Mile by mile it overwhelmed the

fragile viability of the Sahel — the broad, arid

savannah that runs from the Atlantic to the

Red Sea — and choked its watering holes

with dust. Each year the drought has become
more devastating, its impact more irreversible.

Cattle have perished by the millions. Children

and new mothers— always the chief victims

of famine — are dying of starvation, disease,

and malnutrition. Hundreds of thousands of

Sahelians from Chad, Niger, Nigeria, Mauri-

tania, Upper Volta, Mali, Senegal, as well as

Ethiopians, have fled before the oncoming
Sahara to already overcrowded cities and

refugee centers.

Among the organizations that have re-

sponded to pleas for help is CARE, a non-

profit, nonsectarian, private agency for vol-

untary international aid and development. In

its 29 years of existence, CARE has respond-

ed to the needs of people in 77 countries on

four continents by providing them with $1.5

billion worth of aid.

The Urgent Challenge

"Half of all the world's people suffer

chronic hunger or serious dietary defi-

ciency.

"The world has many millions of per-

sons to feed every day to keep them from

starvation. But the real need — the urgent

challenge — is to increase their ability to

help themselves.

"We welcome the Tribal Arts Society

program. It helps Africans help themselves

by providing a market for their art. It also

provides CARE with critically needed
funds for direct Sahelian relief and rehabil-

itation."

— Harold S. Miner,

President, CARE
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KURUMBA, figure [Upper
Volta]

This antelope god, related

to agriculture, is one of ttie

few sculptural formsof the

Kurumbas. The poly-

chromed, geometric pat-

terns also appear on the

masks of the neighboring

Bobo tribe. Wood, hgt.

approx. 30". $65 incl. mount.

BAMBARA, headdresses [Mali]

Legend has It that Chi Wara, antelope

god of the Bambara, taught man to

till the soil. The single male figure and
the female with baby are paired In

dances related to agriculture. The
openwork technique was admired by

Picasso and Modlglianl. Wood and
raffia, hgt. approx. 37" [male], 35"

[female]. $100 each Incl. mount.
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riiis View of Life by Stephen Jay Gould

An Unsung

Single celled Hero
A small unknown cropper of the early

Cambrian period probably set life

on its diverse and glorious course

Ernst Haeckel. the great popu-

lai'izer of evolutionai-y theory in

Germany, loved to coin words. The
vast majoritv of his creations died

with him a half-centm^y ago, but

among the survivors ai^e "ontog-

eny, " "phvlogeny," and "ecology."

The last is now facing an opposite

fate—loss of meaning by extension

and vastly inflated currency. Com-
mon usage now threatens to make
"ecology'" a label for anything good

that happens far from cities or any-

thing that does not have svnthetic

chemicals in it. In its more re-

stricted and technical sense, ecol-

ogy is the study of organic diver-

sity. It focuses on the interactions

of plants, animals, and their envi-

ronments in order to address what

may be the most fundamental cfues-

tion in evolutionary biology: "Why
are there so many kinds of ani-

mals?" (as Yale ecologist G. Evelyn

Hutchinson inquired in the subtitle

of his most famous article).

During the first century of Dar-

winism, ecologists pursued this

question with little success. In the

face of life's overwhelming com-

plexity, they chose the empirical

route and amassed storehouses of

data on simple systems in limited

areas. Now. fifteen years after the

centennial of Darwin's Origin of
Species, this poor sister among evo-

lutionary disciplines has become
the leader. Spurred by the efforts of

scientists with a mathematical bent,

ecologists have built theoretical

models of organic interaction and

applied them successfully to explain

data from the field. We are finally

beginning to understand (and quan-

tify) the causes of organic diversity.

.A.n important scientific advance

usually extends its influence by pro-

viding keys to the resolution of per-

sistent problems in related fields.

Theoretical ecology, which works in

the smallest dimension of "ecologi-

cal" time (organic interactions over

seasons or, at most, years), has be-

gun to influence paleontology, the

custodian of the longest dimension

of all—three billion years of the his-

tory of life.

Last month, I discussed how an

ecological theory relating organic

diversity to habitable area may have

solved the great mystery of the Per-

mian extinction. This month, I will

argue that another ecological the-

ory, the relationship of diversity to

predation, may provide the major

clue in solving the second greatest

dilemma of paleontology: the Cam-

brian "explosion" of life.

About 600 million years ago. at

the beginning of what geologists

call the Cambrian period, most of

the major phyla of invertebrate ani-

mals made then- appearance within

the short span of a few million

years. What had happened during

the previous four billion years of

earth history? What was it about the

early Cambrian world that could

have inspired such a burst of evolu-

tionary activity?

These questions have disturbed

paleontologists ever since the evolu-

tionary view triumphed more than a

century ago. For although rapid

bursts of evolution and massive

waves of extinction are not incon-

sistent with Darwinian theory, a

deeply rooted bias of Western
thought predisposes us to look for

continuity and gradual change: na-

Was Nero a

Good Emperor?
Did the Etruscans come Ifom Troy^-Was Stonehenge

built by Mmoans'-Did early Greek meet Neanderthai?-

What's the truth about Von Dantken's "astronaut

gods?"-Did Vikings settle in North America? If questions

like these intrigue you, read (and give)

ART AND ARCHAEOLOGY NEWSLETTER,

filled with little-known tacts about the ancient world,

new finds and deductions, photos, highlights on manners

and mores, travel tips, more. Now m its 9th year.

Library Journal says "authoritative . . . packed with

fascinating information," Send $7.50 for 8-issue

subscription (2 yrs.) to 0. N. REISS CO., 243 East 39th

Street, New Yorli, N.Y. 10016.

Special-ANC|[NT COINS:

1 Greek coin, over 2000 years old,

and I Roman com with portrait of

early Emperor, plus 4-issue subscrip-

tion, only $25.00. (N.Y, res. add sales

tax.) Handsome corns are guaranteed genuine, come in

hinged cases with indiv. histories. Make perfect gifts!

Money back in 10 days. Send check or M.O. to above

address

I.Q. of 145
and CanH
Remember?
A noted publisher in Chicago reports
there is a simple technique for acquir-
ing a powerful memory which can pay
you real dividends in both business and
social advancement and works like
magic to give you added poise, nec-
essary self-confidence and greater
popularity.

According to this publisher, many
people do not realize how much they
could influence others simply by re-
membering accurately everything they
see, hear, or read. Whether in business,
at social functions or even in casual
conversations with new acquaintances,
there are ways in which you can domi-
nate each situation by your ability to
remember.
To acquaint the readers of tlais pub-

lication with the easy-to-follow rules
for developing skill in remembering
anything you choose to remember, the
pubUshers have printed full details of
their self-training method in a new
booklet, "Adventures in Memory,"
which will be mailed free to anyone
who requests it. No obhgation. Send
your name, address, and zip code to:

Memory Studies, 555 E. Lange St.,

Dept. 804-81, Mundelein, lU. 60060. A
postcard will do.
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Just possibly

the most useable jacket

you can own.
A 10 oz. reversible jacket that's

made like a space suit to uork
like a thermos bottle!

WliLii tlic guv wlio makes the Apollo Jacket
lirst slioucd it to inc. lie said it would keep mc
ivaim in cold wcatlicr and conifoitably cool

when it uas warm. I explained to him (using

some fairlv spicy words) that he shoidtl seri-

ously consider committing himself before some-
botlv else did. -\ncl it's a good thing I used those
"spicy" woriis. because I ended up eating exery

one of them.
Four years of testing convinced me!

.\fter 4 years of personal testing in places

ranging from a Swiss ski resort to tropical Ten-
crife in the Canary Islands, I can honestly say
that this is one of the most useable jackets
available today. It's

made from a fabric

developed for use

in space suits, and
it really works.
Here's how!

.\ tough alumi-
niun skin is l)onded

to 100% nylon to

give you a jacket

that reverses to suit liolh up !or easy packing.

the weather and your com- Tuck aua\ immi >

fort. AVear the naw side

oiu when it's cold. It ab-
sorbs warmth from the
sun antl the silver side

next to voiu' bodv retains

a large percentage of voin-

natural heat. In warm
weather, wear the silver

side out. It reflects the
stui's rays and helps keep
you comfortablv cool.

Try it yourself for

two weeks!
I know this is a tougli one to believe, and

that's only half of it. The .\pollo is also zciiid-

proof. practically rainproof, and can be rolled
up for carrying in yotn- back pocket. Trv it

yotnself for two weeks. If you're not completely
satisfied, return it to us, postage prepaid, for a
full refimd. Xo ifs, ands, or buts.
Color: Blue reversing to silver. Sizes: S, M. L.
XL, XXL, to fit .Men's 34-32: 'Women's 6-20.

Send suit or dress size for proper fit.

$.S2.00 ppd.

JP^""'

Noimlhompsoo ]n,,,„;iii n Check enclosed. Clinigetoinv

onUiml.Or.
|-| n:.nk.Vmeric.i.,l Q M^islcr Cliaigc.

I Oukr loi.l. KRF.K .uiviimc K(]().-,l--li7l'> (I'lciisc iiuliide .ill laiscd Icllcis ami numbers
I K\elii<linii Olcgi.n. H,i«aii. and Alaska

)

on cicdil caul.)

Caid #

I .Apollo Jkl.

Men's



The trreat #lf|) in llic (Aolulidii ol

organelles seems lo lia\e Dceurred

lietween one and Iwo billion vears

ago. An outstanding flora reeovered

trom Australian rocks about a bil-

lion ve;us old contains abundant

lossils of complex green algae, true

plants with organelles.

Nonetheless, these exciting finds

in Prccambrian paleontology do not

remove the problem of the Cam-
brian explosion, for they include

onlv the simple forms without or-

ganelles and some higher plants

such as green algae. The evolution

of complex Metazoa (multiceUed

animals) seems as sudden as ever.

(A single Precambrian fauna has

been found at Ediacara in Austra-

lia. It includes some relatives of

modern fan corals, jellvfish, worm-

like creatm-es, arthropods, and two

cryptic forms unlike anything alive

today. \ et the Ediacara rocks lie

just below the base of the Cam-
brian and qualify as Precambrian

only by the slimmest margin. A few-

more isolated animal finds from

other areas around the world are

likewise just barely Precambrian.)

If anything, the problem is in-

creased because exhaustive study of

more and more Precambrian rocks

destroys the old and popular argu-

ment that complex Metazoa are

reallv there, but we just haven't

found them vet.

The last century of argument has

produced onlv two basic strategies

for a scientific explanation of the

Cambrian explosion.

First, 'it is a false appeaiance.

Evolution was really slow and grad-

ual, as Western biases dictate. The
so-called explosion only marks the

first appearance in the fossil record

of creatures that had been living

and developing for a long part of

the Precambrian. But what pre-

vented the fossilization of such rich

faunas? Here we have a variety of

proposals ranging from the absurdly

ad hoc to the eminently plausible.

To cite just a few:

(1) The Cambrian represents the

first preservation of unaltered

rocks; Precambrian sediments have

been subjected to such heat and

pressure that their fossil remains

have been obliterated. This pro-

posal is empirically false.

(2) Life evolved in terrestrial

lakes. The Cambrian represents the

migration of this fauna to the sea.

Precambrian lake deposits are un-

known.

HVIHE

It's neui Vnrk to Dakar non-stop.

It's the greatest luay to the lost great continent.

It's nirnffrlque.The Hfricon airline that knows Africa best.
Air Afrique's African Express jet adventures-off from

Kennedy every Saturday at 6 PM. Its destination: Dakar, and
then on to Robertsfield/ Monrovia, Abidjan, Lome, Douala,
Libreville, and Kinshasa.

But Africa begins in the stcy on Air Afrique. Our food is the
finest African cuisine. Our stewardesses are dressed in magnificent

native fabrics (one of Africa's finest arts). And our friendship is

just a hint of what you'll find when you land.

Discover Africa. Our coupon can bring you closer. Our
African Express can bring you there.

f'^

Am^ AFRIQUE
Air France. General Agent. Box DCS
New York, N.Y. 10011

Please send me information about
Air Afrique's Africa immediately.

Name

Address _

City

Zip

Travel agent

Or call any Air France office: RK-NH-1 1 -74

nir Rfrique's fleet naiu features DC-IO's clean-poiuered by General Electric jet engines.
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n a syttiriK "t great tropical heauly

The understated lines of classic design characterize everything built on

John's Island. Here, in a world apart, is a privately owned resort community
for a discerning, conservative clientele. We offer residential properties,

golf cottages and oceanfront apartments for both purchase and rental. For

our hard-cover book, illustrated with 99 color photographs and available

at $5, write to Roy D. Chapin III, 314 John's

Island Drive, Vero Beach, Florida 32960.

johrfs island

Fine

Collector

Prints

Write for a 5"x6"

color miniature of

this beautiful print,

provided without cost

in the interests of

conservation, ex-

cellent for framing.

Please include 25C

for postage and
handling.

"PintaiF' by Richard Sloan
Greatest wild bird artist of the 20th Centura; for detail and auther)ticiti/.

Nature House, Box 398-Z
Griggsville, Illinois 62340

(3) All early nietazoans were

soft-bodied. The Cambrian repre-

sents the evolution of fossilizable

hard parts. The popularity of this

strategy has plummeted with the

ciiscovery of abundant Precambrian

fossil deposits devoid of anything

more complex than algae.

The argument based on hard

parts probably contains an element

of truth, but it cannot be the entire

answer. A clam without a shell is

not a viable animal; you cannot

clothe any simple soft-bodied form

to make one. The delicate gills and

the complex musculature clearly

evolved in association with a hard

outer covering. Hard parts often re-

quire a simultaneous and complex

modification of any conceivable

soft-bodied ancestor; their sudden

appearance in the Cambrian, there-

fore, implies a truly rapid evolution

of the animal they cover.

The second explanation for the

Cambrian explosion is that it is a

real event representing the ex-

tremely rapid evolution of com-

plexity. Six hundred million vears

ago something must have happened

to the environment of simple, soft-

bodied precursors of Cambrian me-

tazoans in order to engender such a

rapid burst of evolution. We have

only two nonexclusive possibilities:

changes in the physical or in the bi-

ological environment.

In 1965, Lloyd V. Berkner and

Lauriston C. Marshall, two physical

scientists from Dallas, published a

famous article proposing that levels

of oxygen in the earth's atmosphere

exerted a direct physical control on

the Cambrian explosion of life. Ge-

ologists agree that the earth's origi-

nal atmosphere contained no free

oxygen. Oxygen built up gradually

as a result of organic activity—the

photosynthesis of Precambrian al-

gae. Metazoans require high levels

of free oxygen for two reasons:

directly, for respiration; indirectly

because oxygen in the form of

ozone absorbs harmful ultraviolet

radiation in the upper atmosphere

before it reaches life on the earth's

surface. Berkner and Marshall pro-

posed that the amount of oxygen in

the Cambrian reached a level suffi-

cient for metazoan respiration and

for absorption of harinful radiation.

But this attractive notion has

foundered on the geologic evidence.

Photosynthesizing organisms were

probably abundant more than two

and a half billion years ago. Is it
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HOWTHE CLUB OPERATES

" You begin by choosing any three of these

exciting books for just 99$ each (a stunning

value!]

You keep on saving substantially on all the

books you buy Savings range up to 30% and
occasionally even more.

Your Book Club News, describing the coming
Mam Selection and Alternate Selections, will

be sent to you 15 times a year at three to four

week intervals

If you wish to purchase the tVlain Selection,

do nothing and it will be shipped to you
automatically
'

If you prefer one of the Alternates, or no

book at all, simply indicate your decision on

the reply form always enclosed with the News
and mail It so we receive it by the date specified
' The News is mailed in time to allow you at

least 10 days to decide if you want the coming
Ivlain Selection If, because of late mail delivery

of the News, you should ever receive a IVfain

Selection without having had the 10 day con-

sideration period, that Selection may be

returned at Club expense
After completing your trial membership, you

will be entitled to take advantage of our fabulous

bonus plan



Fromourtreasurehouse of

books onthe natural sciences,
pick afew treasures foryourself

,

Oras gifts.

78820. THE SOCIAL BEHAVIOR OF THE BEES.
Charles D Michener One ot the worlds foremost
authonlies on bees offers tlie first definitive work
on group pfienonnena among these most amazing
insects A publishing classic Counts as 2 ot your
3 books S25.00

84210. THIS LIVING REEF. Douglas Faulkner
An underwater photographer of unequaied skill

and rare imagination offers a lavishly illustrated

word-and-picture masterpiece on one ot the South
Pacifies most beautiful island chains Outsized
volume contains 120 pages of glorious six-color

pictures Counts as 2 ol your 3 books 525.00

58620. THE LIFE GAME. Nigel Calder Report-
ing on the dazzling research of the New Biology,
the author of The Violent Universe. The Mind cf
Man. and The Restless Earth explores the ultimate

biological question: Why do we exisf Provocative
reading SI 2.50

34560. ASTROPHYSICAL CONCEPTS. Martin
Harwit Challenging new presentation of an im-

portant new science, which bridges chemistry,
physics, biology, mathematics, astronomy, me-
teorology and the earth sciences $1 4.95

87230. WILD RIVERS OF NORTH AMERICA.
Ivlichael Jenkinson. illustrated with photographs
by Karl Lernberger In this text, two veterans of

many river voyages offer an exciting new guide to

river running, show exactly how to go about it

what to bring, and where to obtain essential river

information, _ SI 2.95

67630. PEDIGREE; Words From Nature. Stephen
Potter and Laurens Sargent The spell-binding

history of the origins ot thousands of words mak-
ing up the vocabulary of natural science Written

With gusto and rare narrative skill and full of un-
usual, interesting information S9.95

36090. THE BEST OF BABCOCK. Havilah
Babcock A delightlul collection of the matchless
outdoor pieces by the late humorist, naturalist,

and distinguished teacher, Havilah Babcock A
classic S8.95

56530. ISLAND AT THE CENTER OF THE
WORLD. Father Sebastian Engten Easter Islands
mysterious giant statues, the islanders' puzzling

past, their lost language — new light is shed on
them all here. Lavishly illustrated in fullcolor, SI 5.00

Take any 3 books
(values to 542.90)

for only 99*^ each
as a member of the

Natural Science

Book Club
if you join now and occept

3 more books— all at member
discounts— over the next 12 monttis

I
retail pricei:: shown i

55120. IN SEARCH OF THE RED APE. John
MacKinnon A former field researcher lor Jane
Goodall tells ot his exciting three-year study ot

the orangutan in the wild jungles of Borneo and
Sumatra Filled with captivating descriptions of

the stone-age natives a dazzling variety of ani-

mals and the incredible adventures he encoun-
tered S7:9S

48675. FLIGHT TO FREEDOM. Kent Durden
Like the eagle he loves, Durden is a vanishing

species He has expertise, he sees what he ob-
serves, and puts both into words that make un-
forgettable reading In this book he even sur-

passes his first classic. G/ftsofan£ag/e— George
S Small, author of The Blue Whale S5.95

65650. ON THE TRAIL OF THE FEATHERED
SERPENT. Gene Savoy Wasthere pre-Columbian
communication between the incan and Aztec
civilizations' A veteran explorer tells hpw he be-
came convinced there was and recounts the in-

credible, 2000-mile ocean journey he conducted
to prove It SI 0.00

63850. NATURALIST IN THE SUDAN. Charles
Sweeney A well-known English naturalist vividly

recounts his experiences and observations in this

wild, primitive country An unusual blend of ad-

venture, personal anecdotes, and natural history

S8.50

36520. THE BONE HUNTERS. UrI Lanham
Absorbing history ol the nineteenth-century ad-
venturer-scientists who startled the scientific

world, shattered many near-sacred illusions, and
laid the foundations of modern paleontology
Filled with rare old photographs SI 2.95

37540. THE CHEETAH. Randall L Eaton The
first thrilling, exhaustive examinalipn of this en-

dangered species — what forces threaten its sur-

vival, and what must be done to preserve it All

the vital aspects of the beautifully spotted animal —
life history, ecology, conservation, social behavior,

reproduction, and captive behavior, SI 2.95

36790. BRAIN CONTROL. Elliot S Valenslein
A thorough, balanced presentation of an impor-
tant topic- maior attempts tp modify the brain
through physical intervention and shock treatment.
Simply put, this book is a masterpiece " — William

Uttal. Professor of Psychology, University of

Michigan S9.95

80972. STUDIES IN ANIMAL AND HUMAN
BEHAVIOUR. Konrad Lorenz Important two-
volumecompilalion of Nobel Prize winner Lorenzs
most valuable contribution From the biological

bases of human behavior to the social relationships

ofanimals Countsas2olyour3books S23.50

39635. COMETS, METEORITES AND MEN.
Peter Lancaster Brown " a magnificent survey
of the history of comets, the theory,of comets, and
some of the unusual comets '

fills a notable gap
in the popular literature; here is a book you can
get your teeth into," — Dr Simon Mitton in New
Scientist SI 2.50

55200. THE INCREDIBLE EGG. Dal Stivens

Explores the range of mating, nesting, and pro-
tective behavior that has brought tens of thousands
of backboned, egg-producmg creatures alive and
well through millions of years of unending coht-
petition for food and space S9.95

63061. MOONS AND PLANETS. William K Hart-
mann An outstanding introduction to current
knowledge of the solar system A masterpiece
of tactual information. SI 2.95

69565. THE PORPOISE WATCHER. Kenneth
S Norris A scientist who has devoted his life to

the study of marine mammals provides a fascinat-

ing account of his experiments with porpoises and
whales An excellent introduction into marine bio-

logy S7,95

36141, BEYOND STONEHENGE, GeraW S
Hawkins Stargazers'' An internationally famous
astronomer unravels the astronomical significance

of ancient Egyptian temples, f^ayan rums, draw-
ings in the Peruvian desert, and the huge geo-
metrical earthworks of the U S SI 0,00

II card lb missing dimply write

Natural Science Book Club
Dept A 93A Riverside N J 08075
and indicate 3 books you want
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You can hear the quality of this vintage Bracket Clock every

quarter hour: the pure tones of its Westminster Chimes are

enhanced by the rich resonance of thick solid native black

vk^alnut in a case assembled with cabinet-maker precision.

Your descendants will rely on it as confidently as you will!

Lasting accuracy is ensured by a genuine Erhad Jauch 8-day

keywind movement of solid larass and nickeled steel, with

jeweled escapement and chimes that automatically synchron-

ize to the hands. Solid brass dial has silvered hour ring.

Sold subject to your approval after using 30 days.

(If you are not well pleased,

return clock for full refund.)

$179 delivered.

Check. liankAmerioard
or Master Charge.

Ala. res, add 4"/i) tax.

Do-It-yourself kit $119

complete with dial, assembled
movement, chimes and hard-
ware. Door assembled, other
wood parts cut and sanded.

# Brochure on request. ^^ j,^,^,, g-W,

CROWN CLOCK CO. Fairhope, Ala. 36532

Celestron
Mulfipurpose

TELESCOPES

?V1
m . Hi-*

The Celestron 8,

wedge ond tripod,

servatory for ttie

impact portable

Dtics. Tliese teles

ling! Perfect for

lunar cratcrlets, A I-se

exposure with the Cele

tron 5 tabletop observi

; in the Andromeda Galoxy.

exposure with the Celes-

h, f/1.5 Schmidt Camera.

Dtically folded into

Schmidt-Cassegrain
ke high power worth

chitecfun

14. World's
scope! Revec

rings, dust la

subdi. Saturn'^

gala lily

($3.7501 Also avoiloble

Schmidt Cameras — 14-in., f/1 .7 l$3,150l; 8-in.,

f/1.5 l$9SOI; 5y;-in., f/1 .65 l$625) . . .
Cold

Cameras . . . Complete ostrophotoqraphic lobs.

Celestron 5. A 12-lb. tabletop observatory, bann

telescope. Observe or photograph moon, plor

nebulae. Inspect the wing feathers of a

blue iay at 1,000 ft. (Base Prices $7501
Celestron 8. Portable observatory for ex-

amining the polar caps of Mors, ever-

changing belt structure of Jupiter, stellar

spectra, filamentary detail of deep-sky
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reasonablp to suppose that some

two billion years were required for

the buildup of suffieienl oxygen for

respiration? Moreover, many exten-

sive deposits between one and two

billion years old contain large vol-

umes of strongly oxidized rocl^cs.

Berkner and Marshall's hypothe-

sis embodied an attitude all too

common among nonbiologists who

do not appreciate the complexity

that makes a simple machine a poor

model for a complex living orga-

nism. Physical models often employ

simple, inert objects, such as bil-

liard balls, that respond automati-

cally to the impress of physical

forces. But an organism cannot be

pushed around so easily; it certainly

does not evolve automatically. The

hypothesis of Berkner and Marshall

relies upon tiie billiard-ball think-

ing that I term "physicalism"—me-

tazoans arise immediately and auto-

matically when a physical barrier to

theii- existence is removed. The

presence of sufficient oxygen, how-

ever, does not guarantee the imme-

diate evolution of everything that

could breathe it. Oxygen is a neces-

sary but woefully insufficient re-

quirement for the evolution of me-

tazoans. In fact, enough oxygen

probably existed for a billion years

before the Cambrian explosion. Per-

haps we should look to biological

controls.

Steven M. Stanley of Johns Hop-

kins University has recently pub-

lished a short and elegant article

with a hypothesis so simple and evi-

dent that it almost has to be true.

Stanley bases his argument upon

a recently demonstrated theory in

ecology—the "cropping principle."

The great geologist Charles Lyell ar-

gued that a scientific hypothesis is

elegant and excidng insofar as it

contradicts common sense. The

cropping principle is just such a

counterintuitive notion. In consid-

ering the causes of organic diver-

sity, we might expect that the intro-

duction of a "cropper" (either an

herbivore or a carnivore) would re-

duce the number of species present

in a given area: after all, if an

animal is cropping food from a pre-

viously virgin area, it ought to re-

duce diversity and remove com-

pletely some of the rarer species.

In fact, a study of the distribu-

tion of organisms shows results that

are opposed to this expectation. In

communities of primary producers

((organisms that manufacture their
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own luilricnis l)\ [ilioUiss nllifsis

and (Id not Iced ii|)(in other crea-

Inirs). om- or a \fi\ few species

will Ix' sLipi'iior in compelilion iind

will monopolize space coniplclclv.

Such conimunilies iiiav have an

ciionnous hioniass, but the\ are

usually itnpo\erish(Hl in species di-

vcrsitv. Now, a cropper in such a

system tends to prey on the abun-

dant species, thus liniitinjj their

abililN to dominate and Irt'cint;

space for other species. A well-

evolved cropper will decimate its fa-

vorite prev species, but it does not

destroy the prey completely (lest it

eat itsell" to eventual starvation). A
well-cropped ecosystem is max-

imally diverse, with many species

and few individuals of any single

species. Stated another way, the in-

troduction of a new level in the eco-

logical pvramid tends to broaden

the level below it.

The cropping principle is sup-

ported by many field studies: preda-

tory fish introduced in an artificial

pond cause an increase in the diver-

sity of zooplankton; removal of

grazing sea urchins from a diverse

algal community leads to the domi-

nance of that community by a

single species of algae.

Consider the Precambrian algal

community that persisted for two

and a half billion years. It consisted

exclusively of simple, primary pro-

ducers. It was uncropped and, for

that reason, biologically monoto-

nous. It evolved yvith exceeding

slowness and never attained great

diversity because its physical space

was so strongly monopolized by a

few abundant forms.

The key to the Cambrian ex-

plosion, Stanley ai"gues, is the evo-

lution of cropping herbivores—

single-celled protists that ate other

cells. This speeded the evolutionaiT

clock to an unprecedented (and still

unmatched) degree. Croppers made
space for a gi-eater diversity of pro-

ducers, and this increased diversity

permitted the evolution of more

specialized croppers. The ecological

pvramid burst out in both direc-

tions, adding many species at lower

levels of production and adding

new levels of cainivorousness at the

top.

How can one pro\'e such a no-

tion? The original cropping protist,

perhaps the unsung hero of the his-

tory of life, probably was not fossi-

lized. There is, however, some sug-

gestive indirect evidence. The most

"You can
really get

involved."

Sponsors report from

around the country . . .

Castalia, Ohio — Sandy Prout,
speaking for the St. John's United
Church High School Class: "You
can really get involved. It's a person-

to-person relationship."

Her class is sponsoring a needy
13-year-old boy in Taiwan.

Seeley, Wisconsin— Emily Kochalka
writes about her women's club sponsor-

ship of a boy in the Philippines : "Our little

lad warms all our hearts and makes us

feel so proud that we are helping him. The
warmth one gets from knowing you are

helping a child is indescribable. Corre-

sponding with the boy has brought home
to us club members that we have so much
—and children in other countries have so

little by comparison.
"When the club sent Nestor $5.00 for

his birthday, we later got a reply stating

that the $5.00 meant 'the very best birth-

day I have ever had in my life.'
"

Carlisle, Kentucky—Joseph H. Conley,

project chairman for the Jaycees, expresses

it this way in writing about a 12-year-old

boy in Ecuador: "His improvement in

health, grades, personality, activities dur-

ing the period of this sponsorship has been

remarkable. This is most satisfying to us."

Castlewood, Virginia-William A. White
writes: "God has been good to me. I think

a person should appreciate this and
share it."

Barre, Massachusetts—Glenn Stratton,

American Problems Instructor at Quabbin
Regional High School, feels the sponsor-

ship by his class serves the dual purpose of

helping the child and instructing the stu-

dents: "Students realize that what we take

for granted is considered luxury by others,

and tend to appreciate their own situation

more fully."

Byron, New York— Mrs. Fern Griflfen, of

the Presbyterian Women's Association,

says this: "Satisfaction in knowing we are

helping this girl (in Guatemala) and per-

haps others in her family by lifting their

burden a little. She is very thankful and

that makes us glad to help. The letters we
get from Norma are so friendly and loving

it makes us feel we have a daughter just

over the way and we love her."

Would you or your group like to share

in this person-to-person way of helping a

child? You can begin by filling out the

coupon and sending it with your first

monthly check for $15.00.

You'll receive the child's photograph
and information about the project where
the child receives help. You may write to

the child and the original letter will be

sent to you, along with an English trans-

lation. (Housemothers or caseworkers
help children unable to write.)

If you want the child to have a special

gift on a holiday or his birthday, you may
send a check and the whole amount will be

forwarded to the child through our over-

seas staff, along with your instructions.

Won't you join the many sponsors who
are finding a great satisfaction in this

personalized way of helping deserving
children?

Sponsors are urgently needed for chil-

dren in: Brazil, India, Guatemala and
Indonesia.

Write today: Verent J. Mills

CHRISTIAN CHILDREN'S FUND, Inc.

Box 26511, Richmond, Va. 23261

I wish to sponsor a boy Q girl in

(Country)
Choose any child who needs my help.

I will pay $15 a month. I enclose first

payment of $ Send me child's

name, story, address and picture.

I cannot sponsor a child but want to

give $

Please send me more information.

Name

City_

-Zip.
Registered (VFA-080) with the U.S. Govern-
ment's Advisory Committee on Voluntary Foreign
Aid. Gifts are tax deductible. Canadians: Write
1407 Yonge, Toronto, 7. n H17N0
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you change lenses?

abundant prociuier communities of

the Precambrian are preserved as

stromatolites (blue-green algal mats

that trap and bind sediment). To-

day, stromatolites thrive only in en-

vironments, such as hypersaline la-

goons, that are hostile to metazoan

croppers. Peter Garrett found that

these mats persist in more normal

marine environments only when

croppers are artificially removed.

Their Precambrian abundance

probably reflects the absence of

croppers.

Stanley did not develop his the-

ory from empirical studies of Pre-

cambrian communities. It is a de-

ductive argument based on an

established principle of ecology that

does not contradict any fact of the

Precambrian world and seems par-

ticulary consistent with a few obser-

vations.

In a frank concluding paragraph,

Stanlev presents four reasons for ac-

cepting his theory: (1) "It seems to

account for what facts we have

about Precambrian life"; (2) "It is

simple, rather than complex or con-

trived"; (3) "It is purely biological,

avoiding ad hoc invocation of ex-

ternal controls"; and (4) "It is

largely the product of direct deduc-

tion from an established ecological

principle."

Such justifications do not corre-

spond to the simplistic notions

about scientific progress that are

taught in inost high schools and ad-

vanced by most media. Stanley does

not invoke proof by new informa-

tion obtained from rigorous experi-

ment. His second criterion is a

methodological presumption, the

third is almost a philosophical pref-

erence, the fourth is an application

of prior theory. Only Stanley's first

reason makes any reference to Pre-

cambrian facts, and it merely makes

the weak point that his theory "ac-

counts" for what is known (many

other theories do the same).

But creative thought in science is

exactly this—not a machinelike col-

lection of facts and induction of

theories, but a complex process in-

volving intuition, bias, and insight

from other fields. Science, at its

best, interposes human judgment

and ingenuity upon all its proceed-

ings. It is, after all (although we

sometimes forget it), practiced by

human beings.

Columnist Stephen Jay Gould teaches

geology at Harvard Lniversity.
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IT TOOK US 90 YEARS
TO MAKE THESE PENS.

,^^tm<5 We started making fine

pens back in 1884, when
Lewis Edson Waterman
designed the first practical

fountain pen. And all the

improvements we've made
since then have gone into

these pens.

Their elegant style—

graceful contours, stunning

surfaces, extraordinary-

balance and superb "feel"

—has been created by

some of Europe's finest

designers.

And their flawless

construction and
performance are the

achievements of

accomplished craftsmen,

carrying on a 90-year-old

tradition of excellence.
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electroplating, sterling
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Priced from $90 down,
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The Graceful
and

Rapacious Weasel
The combination of heredity and

climate can change brown to white

by E. Raymond Hall

"Something has killed every one
of the young chickens!" The high

pitch of my mother's voice (which 1

can still recall after more than half

a centm-y) quickly caught my fa-

ther's attention. His investigation

disclosed that two dozen chickens,

all in the pinfeather stage, were in-

deed dead. A knothole high up on
one side of the stout wooden pack-
ing crate that served as a chicken
coop was the only entrance the

marauder could have used. At the

base of each bird's skull were two
punctures, about as far apart as the

two upper canine teeth of a weasel.

My father, knowing that a weasel

could pass through any hole large

enough for its head, reasoned that

the culprit had left after vainly try-

ing to pull the young, 2-inch-wide
chickens through the lV2-inch-wide

knothole.

I did not see a live weasel until

six years later when I was ten years

old. One of the first features I ap-

praised was the shape of its body. It

was even slenderer than I had imag-
ined. Its handsome brown back and
sides, white underparts, and sleek
fur made me decide it was the most
beautiful wild animal I had ever
seen, and I found it difficult to ac-

cept the concept that it was as evil

as earlier events had conditioned

me to believe.
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The legs, I noticed, were short.

Twenty years after the knothole epi-

sode, while studying the anatomy of

mammals belonging to the order

Carnivora, I learned that a weasel's

hind leg is barely more than half as

long as its body (base of head to

base of tail), whereas in raccoons,

which have an average build for a

carnivore, the two parts are of ap-

proximately equal length. The wea-
sel's forelegs also are notably short.

These short legs on a long, slender

body may account for the long-

tailed weasel's distinctive running
gait, which I have twice observed.
At every bound the long body
looped upward, reminding me of a

measuring worm.
Of the three species of North

American weasels, the long-tailed

weasel {Mustela frenata) is the

largest. Males are about eighteen

inches long, including the six and
one-half inch tail. Females are gen-
erally two inches shorter, but the

difference in size between males
and females varies from one region

to another. In New England the

male is four inches longer than the

female and slightly more than twice

as heavy, weighing some eight

ounces. This species occurs only in

the New World—from southern
Canada to Peru.

The least weasel {Mustela ni-
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In parts of Canada's IS'ortfiwcst

Territories, ermine are common

in stvampy areas where,

during spring, they feed on

goose eggs and goslings.

I'alis). inhabiting North America,

Great Britain, Europe, and Russia,

is both the smallest animal of its

genus and the smallest member of

the order Carnivora. The third spe-

cies, the ermine {Miistela erminea),

is intermediate in size between the

other two.

In the fur business, the white

winter pelts of all three species are

marketed as "ermine," justly es-

teemed for its luster in artificial

light. Brown-furred winter pelts are

marketed simplv as weasel.

In the long-tailed weasel, the un-

derparts are always white or whit-

ish; the upper parts are some shade

of brown in summer but, depending

upon the area thev inhabit, change

to white or a pale brown in winter.

Because of the different patterns of

molt in spring and autumn, some
late nineteenth- and early twen-

tieth-century scientists believed, as

do some fur-trappers of my ac-

quaintance today, that in autumn
the individual hairs change color,

while in spring a molt occurs. This

conflision about the autumn color

change continued to exist even after

the naturalist John Bachman had,

by 1839, correctly reported two

molts, one in spring and the other

in autumn.

The spring molt begins along the

midline of the weasel's back and

proceeds laterally down to the mid-

line of the beOy, producing at al-

most any given time a sharp molt

line that separates the winter hair

from the incoming summer hair.

The long-tailed tveasel

usually preys upon small

rodents, often killing

more animals than it can

immediately consume.

The autumn molt takes place first

on the belly, then on the sides, and

finally appears over all of the ani-

mal's upper parts at about the same
time, which gives the weasel a salt-

and-pepper appearance if its winter

coat is to be white. The spotty molt

pattern reported in many captive

weasels results from the unnatural

conditions of cage life.

In October and November,
nights in the Northern Hemisphere

grow longer and days shorter, until

a point is reached at which the di-

minished amount of light received

through the weasel's eyes causes

certain internal secretory glands to

stimulate molt. At this season, the

melanoblasts of the cells in the hair

follicles of most weasels in Canada

and the northern United States,

where snow is common, do not have

the pigment melanin. Con-
sequently, hairs grown from such

follicles are white.

In March and April the reverse

process occurs. As the days grow

longer and the nights shorter, the

increasing amount of light received

through the eyes again stimulates

molt. But at this season, melano-

blasts of the cells in the hair fol-

licles have granules of melanin,

which are incorporated in the cells

of the growing hairs.

In the early 1890s, by skillful

sectioning, staining, and micro-

scopic observation, the German mi-

croanatomist Gustav Schwalbe dis-

covered that in spring the hair-

forming cells of ermine have pig-

ment, but in autumn they do not. In

the early 1940s Charles P. Lyman
of Harvard discovered—by masking

the eyes of varying hares (hares that

have white fur in winter)—that the

molt signal was received through

the eyes. At about the same time,

Thomas Bissonnette and Earl Bai-

ley at Trinity College in Hartford,

Connecticut, confined in a room er-

mine from an area where thev were

white in winter. When the animals

molted, the investigators sub-

stituted artificial light for daylight

and, at intervals, reversed the

length of the periods of light and

darkness in a 24-hour time span to

alternate the amount of spring light

and darkness with autumn light and

darkness. At the end of the molt pe-

riod, the ermine were clothed in al-

ternating longitudinal stripes of

white and brown fur—unlike any-

thing produced out-of-doors by na-

ture in a free-living weasel.

In 1935 I discovered the band

{see map, page 49) in which some

long-tailed weasels molted into

white winter coats and others

molted into brown winter coats.

This east to west band extends

across North America from south-

ern New England to Colorado, and

westward, as a narrower band (re-

flecting the extent to which altitude

compensates for latitude) at me-

dium elevations on the southern

ends of the Rockies and the Great

Basin mountain ranges, before bend-

ing northward on the western slope

of the Sierra Nevada and contin-

uing into British Columbia.

To the south and west of this

baiid, all long-tailed weasels molt to

brown coats in both spring and au-

tumn, but to the north and east of

this band, they molt in autumn into

white winter coats and in spring

into brown summer coats.

To examine coat color, I moved
some weasels from each side of the

band to the opposite side and left

them there through the autumn.

The moves were along a single line

of latitude so the amount of day-

light and darkness would not differ

on the two sides of the band.

In the summers of 1936 and

1937, a male and two females cap-

tured on the warm, snow-free coast

of California, where all weasels

have brown winter coats, were

transported eastward to Lake Tahoe

high up in the cold Sierra Nevada,

where weasels have white winter

coats as befits the snowy terrain.

Conversely, a female from Lake

Tahoe and a male from northern

Utah, where the winter coat is

white, were transported westward

to the warm coast of California.

These long-tailed weasels were in

every instance kept in outdoor

cages that had wdre-mesh sides open

to the elements.

In ensuing autumns, the animals

molted at the usual time in normal

fashion. In every instance the resul-

tant winter coat was the same as it

would have been at the animal's

place of origin and unlike the coats

of weasels in the areas to which the

captives had been transported. The
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results are strong evidence that he-

redity, rather than temperature or

the presence or absence of snow, de-

termines the color of the winter coat.

I beUeve the underlying cause of

white winter coats and brown win-

ter coats is protective coloration

achieved by natural selection over

long periods of time. Long-tailed

weasels are always white in winter

if they are from areas where snow
lies on the ground all winter, every

winter or almost every winter; and

they are always brown if they origi-

nate in areas where it never or

rarely snows.

Lest the reader infer that the

change in coat color is completely

understood, throughout the region

covered by the horizontal band,

males with brown winter coats and

males with white winter coats are to

be found at the same places. But in

the northern fourth of that band all

females are white, and in the south-

ern fourth thev are all brown. Con-

sequently, the band having two col-

ors of females is only half as wide as

the band having two colors of

males. The reason for this secon-

dary sexual difference is not known.

In relation to its weight, the

long-tailed weasel is unsurpassed,

perhaps unequaled, among mam-
mals in the effectiveness with which

it exercises its carnivorous heritage.
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T/w erntinc, (Mustela erminea), lefl, ranges across northern Canada.

The long-tailed weasel (Mustela frcnata) ranges from southern

Canada to Peru. In the United States, long-tailed weasels that

inhabit the area shown as a black band on map, belotv, molt into

either brown or white winter coats. Long-tailed weasels north and
east of this band molt into white ivinter coats; south and ivest of
band, they molt into brown winter coats.

It kills with speed and strength a

wide variety of animals, including

some much larger than itself. The
teeth are highly specialized for a

diet of flesh, the degree of this spe-

cialization being second only to that

of the cat familv. The first lower

molar, as in the cats, lacks the in-

ternal cusp. The heel of that tooth

is a blade for cutting food rather

than a basin for crushing it. The
long, daggerlike canine teeth are ef-

fective in stabbing a victim to

death. This specialization for a diet

of flesh is fully as evident in the im-

mature dentition as in the per-

manent dentition.

Ecologically, one long-tailed

weasel represents the capstone of a

five-layered food pyramid. The hori-

zontal layer immediately below con-

sists of an annual crop of some

1,300 native mice, resting on a

broader layer of 30,000 succulent

grass stems, supported from below

by an even denser layer of many
tens of thousands of rootlets, which

with the help of soO organisms ex-

tract an infinite number of chemical

molecules from the fifth layer—the

soil. Understandably, the weasel is

rare compared to any one of the

species upon which it preys.

In eastern Kansas, when Decem-
ber snow blanketed the ground, I

have often observed weasel tracks
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along a fencerow where sprouts of

Osage orange had been cut and

piled on the ground, and along a

creek bank where a fringe of uncut

grass afforded cover for small ani-

mals. In both instances, tracks of

deer mice and meadow mice were

more abundant than in other places,

and the scent or sight of the native

rodents had probably attracted the

hunting weasels. Numerically, these

two species of mice in the midwest-

ern and eastern United States make
up slightly more than half of the

twentv-six kinds of creatures on

which the long-taOed weasel preys.

In the western United States,

pocket gophers are favorite prey of

long-tailed weasels. In some regions

these gophers are regarded as nui-

sances because of the frequency

with which they eat alfalfa plants in

irrigated meadows and native plants

in mountain meadows where live-

stock is grazed.

We can understand, therefore,

why the long-tailed weasel is some-

times referred to as the farmer's

best friend, even though this state-

ment is an oversimplification of a

biological relationship. I once ob-

served a female weasel and her

three offspring living in a pocket

gopher burrow in a meadow along

Baker Creek, Nevada. A second fe-

male and her young lived about two

hundred yards to the west in an-

other pocket gopher burrow. About
fifty yards to the south of the en-

trances to these burrows, an adult

male Uved alone in another burrow.

Had I not removed the long-tailed

weasels for a study, they probably

would have cleaned out the entire

population of pocket gophers in this

small meadow before moving on to

another place.

The female pocket gopher and

the female weasel weigh about the

same; the male pocket gopher is ap-

proximately a fifth lighter than the

male weasel. Considering the

weight of the pocket gopher and the

apparent frequency with which
pocket gophers and weasels are cap-

tured in the western United States,

the gopher is important to the wea-

sel there both as food and as a

maker of burrows. But the long-

tailed weasel also occurs through-

out the eastern half of the United

States, whereas the pocket gopher

does not inhabit most of that region.

Weasels reportedly kill greater

numbers of rabbits—of one species

or another—than they do of anv

other animal equal in size to, or

larger than, themselves. Durward L.

Allen, who has studied the wea-

sel-rabbit relationship in detail,

concluded that the weasel was more

successful in killing a full-grown

cottontail if it was inside a burrow

rather than outside. Nevertheless,

weasels have been reported pur-

suing rabbits for considerable dis-

tances above ground. Adolph Murie

once observed such an instance in

Minnesota one mid-November
morning when six inches of fresh

snow covered the ground. From the

top of a thirty-foot spruce he

watched a weasel and a varying

hare, both in white pelage, and re-

counted the following observation:

My attention was first at-

tracted to the hare as it came
hopping steadily but unhurriedly

from the north. Directly in front

of me . . . the hare crisscrossed

back and forth at various angles

over an open area about 20 feet

in diameter. After producing a

maze of tracks, the hare "froze".

. . . In a few minutes the weasel

appeared, all his faculties fo-

cused on the warm trail. Ex-

pertly he followed its con-

volutions, passing at times
within a few feet of the watching

hare. Not until the weasel had

followed every turn of the trail to

within three feet of its termina-

tion did the hare skip off. It

came out to the road almost

directly below me. ... At the

road the weasel lost the trail

. . . and then ran parallel with

it, once more in hot pui^suit.

Ten minutes later the hare

emerged . . . came on directly

to the tracked-up area, and con-

tinuing its stratagem, leisurely

hopped about to leave its zigzag

traO. . . . The weasel ['s] . . .

nose led him through the net-

work with little trouble. He was

almost upon the hare before it

jumped off and followed the

same path.

The hare had to show his big

heels [a third time] ... as the

weasel approached him. This

Relying to a great extent

upon the scent of its intended

prey, the long-tailed weasel

hunts by day or night.

time the weasel failed to follow.

. . . After examining a few

brush heaps he vanished into the

woods behind me.

Almost everv naturalist who has

studied the food habits of weasels

has found that the long-tailed wea-

sel will prev upon one species of

animal if that species is continually

available. The size of the population

of the prey species varies from year

to year and from season to season.

At times, a weasel will kill many
more individuals of a prey species

than it can immediately eat. Ordi-

narily, it stores the surplus for pos-

sible future consumption, with

much the same objective that squir-

rels have in gathering and storing

nuts.

Birds, although acceptable as

food, rarely make up the principal

diet of weasels. The late naturahsts

Norman and Stuart Criddle of

Manitoba, commenting on the eco-

nomic role of the long-tailed weasel

and on its capacity to shift to birds

when populations of small mam-
mals are unavailable, stated:

In the last twenty years we
have permitted weasels to fre-

quent the farm buildings at will

and the poultry house has been

no exception. In that time rats

and mice suffered severely from

the weasels, while the total num-

ber of poultry taken were six.

Many times that number, how-

ever, have been killed by rats.

In 1970, on my mother's ninety-

fifth birthday, I asked if she remem-
bered the tragedy, 64V^ years ear-

lier, associated with the weasel and

her young chickens.

"Yes," she said.

I read to her the Criddles' esti-

mate of the long-tailed weasel's eco-

nomic role, but thought of nothing

to add when she said, "Different

people like different kinds of ani-

mals." n
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stripping the Appalachians
''Like some darkly creeping miasma, all over the mountains the cogs

mesh in the machines
"

by Branley Allan Branson

No mountains—not even the

mighty Rockies or the towering,

grandiose Cascades—have affected

the course of history in North

America as have the Appalachians.

For a hundred years they held back

the spread of European civilization

into the wilderness of the West, un-

til Daniel Boone, John Sevier, and

others hacked out the Wilderness

Road and breached the Cumberland

Gap. And what would have been

the fate of New York City had not

the broad, fertile Hudson River

Valley penetrated the Adirondacks?

The settings and scenes ex-

panded by the restless imagination

of James Fenimore Cooper in his

Leatherstocking Tales symbolized a

change in the thinking of nine-

teenth-century Americans, not only

toward the vanishing estate of the

Indian but also toward the general-

ized degradation of the Appala-

chians by transplanted Europeans.

Some men did not simply pass

through these low mountains on

their way westward; they chose to

make their homes in them, and

their descendants still remain. So

do many archaic ways—clans, folk

dances, hints of Gaelic, homemade
musical instruments, moonshine.

The Appalachian mountain sys-

Large mechanical shovels

remove up to 200 tons of

overburden in one bite,

revealing deposits that are

then mined by smaller shovels.

tem, which includes the Adiron-

dacks, the Green Mountains, the

White Mountains, the Catskills, the

Smokies, and the Cumberlands, is

ancient—170 million to 2.30. mil-

lion years old. Extending from

Quebec to northern Alabama, the

mountains show their advanced ma-

turity in their long, depressed,

rounded, and undulating terrain—

the results of weathering and ero-

sion over time. Young mountains

are bold, craggy, and declivitous

like the Rockies.

There is no finer sight than the

gentle, wooded slopes and verdant

valleys—crisscrossed by serpentine,

sparkling streams—of the Appala-

chians in spring, when mountain

laurel, rhododendron, dogwood and

redbud perfume the air. On walks

through the fall landscape of golden

tulip poplars and scarlet maples and

oaks, I have exposed many car:

tridges of color film, but I have al-

ways failed to capture the essence

of the montane beauty. It is some-

thing one has to experience—as one

does the size of redwoods—to appre-

ciate the magnitude of the beauty

and serenity.

There are many parts of the Ap-

palachians that are not familiar to

most Americans; it is possible they

were unfamiliar even to the settlers

who pioneered their way through

them two hundred years ago. To-

day's frantic travelers who drive the

freeways and turnpikes, con-

templating only the drill and blast

marks in the sedementary rocks,

the Australian crown vetch planted

in an attempt to halt erosion, and

the neat rows of white pine de-

signed to hide the scars of surface

mining, little realize that there are

still remnants of what Appalachia

looked like in pre-Columbian days.

It takes a little strenuous walking to

get to these places, but they do exist.

One of the most enchanting wil-

derness areas in the southern Ap-

palachians lies sequestered in the

sharply pitched palisade and cliff

country of Wolfe County, in north-

central Kentucky. It is an area of

crystal creeks and 200-foot-high

sandstone cliffs, of gigantic hem-

locks and tulip trees rising from the

shadows of the forest floor. It is a

country of moss, where decaying

logs lie in the same positions they

have occupied since they fell from

old age and death. Tight Hollow has

retained its pristine form because of

its inaccessibility.

But this particular kind of in-

accessibility is swiftly becoming

part of a bygone era. Tlie concen-

trated study and application of effi-

cient new mining techniques has

opened the hills and mountains of

Appalachia to increased rapine.

Coal mining in the eleven-state

area usually referred to as Appa-

lachia is not a new blight. The of-

fice of the U. S. Geological Survey

estimates that coal deposits occur in

approximately 50,000 square miles

of the region, primarily in Pennsyl-

vania, West Virginia, Virginia, Ala-

bama, Ohio, and Kentucky. Before

the beginning of World War II,

most of the coal in Appalachia was

secured from shaft mines, which

could be—but often were not

—

sealed after the coal was removed.

After 1940, surface mining be-

came progressively more popular,

and decades of both methods of
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The Silver Spade is one of

two electric shovels operated

in eastern Ohio by the

Consolidation Coal Company.

It moves V4 mile per hour,

its 14 engines are rated at

13,500 horsepoiver, and its

scoop can hold 315,000 pounds

of earth. The gondola truck

at right, with a load

capacity of 100 tons, carries

coal from mining areas

to railroads or highways.

mining in ihe Appalachian region

have eaused severe deterioration of

streams, seriously limiting indus-

trial and domestic use of such wa-

ters, and often causing economic re-

strictions at downstream localities.

The amount of land thus afflicted

has steadily increased. According to

the National Coal Association,

about 65,000 new acres per year

are attacked in Appalachia. Today,

more than 1,500,000 acres are ei-

ther mined or affected by mining.

Surface coal-mining operations

are not all alike. They vary accord-

ing to the terrain where the deposits

occur. Relatively flat lands are usu-

ally mined by sti^ipping; draglines,

scoops, and other gear operate

directly on the coal seams being ex-

cavated. Tliis method is used in

western Kentucky, Oklahoma, Kan-

sas, and other areas of low terrain.

It produces long, parallel rows of

peaked spoil banks, 10- to 30-feet

high with 49° to 60° slopes. Be-

tween the spoil banks are pits of 16
acres or more, which soon fill with

water.

In hilly or mountainous terrain,

contour stripping is used. In this

technique L-shaped notches are in-

cised into the mountainsides leav-

ing spectacular, 50- to 60-foot-high

walls. The spoil materials are sim-

ply bulldozed down the slopes.

When the mountain is cut so thin

that it can no longer be stripped,

corkscrewlike augers bore parallel

rows of holes into the remaining

coal seams in order to bleed out the

last dollar's worth of carbon.

The ecological impact of surface

mining in any given area is massive.

It completely alters the entire to-

pography, destroying all original

vegetation as well as most of the

animal life and leaving barren

rubble behind. The use of fertilizer

and calcium in such areas to reduce

the acidity of disturbed soil will al-

low something to grow; how close

this growth is to what normally

would occur in the area is another

matter. Fields of low-growing le-

gumes, love grass, and crown vetch,

with a scattering of locust trees and

pines, are scarcely a native forest.

Clastic rocks, lying deep beneath

a blanket of protective topsoil, for-

est litter, and growing vegetation,

weather very slowly and take cen-

turies to erode. Under natural con-

ditions, rainwater or snowmelt runs

off slowly and percolates gently

through the soil and rocks, entering

streams in a clear state, carrying

only minimal amounts of the chem-

ical substances that occur in the wa-

tershed. The release of these sub-

stances into the water is controlled

by a complex chemical equilibrium

that allows only trace reactions to

occur.

Only changes in the chemical

composition of percolating water or

massive disturbances of the surface

rocks and soil can upset such an

equilibrium. This is exactly what

surface mining does. Many new
clastic rocks are exposed, and en-

tirely new, long-term equilibriums

must be established. In the mean-

time, runoff carries greatly in-

creased amounts of spoil-bank ma-

terials into nearby streams.

The most important substances

contained in overburdens are sider-

ite (iron carbonate) and various

forms of iron sulfide, including py-

rites and marcasite. Siderite is not

as dangerous to living things as iron

sulfide, although in streams af-

flicted by surface mining, an obvi-

ous increase in the siderite level

may be used as an index of mining

pollution. Siderite usually reacts

with water to produce harmless

gases and insoluble substances,

which precipitate from the water. .

When iron sulfide comes into

contact with water and oxygen,

however, the negative aspects of

surface mining are most evident.

Pyrites alter easily to ferrous sul-

fate, fairly harmless in moderate

quantities (although it is the main

substance investigators use to mea-

sure mine pollution), red- or yellow-

colored hematite and limonite, and

the extremely lethal sulfuric acid,

which is the culprit in hundreds of

fish kills. Kills often involve

100,000 or more fish, and some-

times, as in the Gila River at Clif-

ton, Arizonia, in 1971, as many as-

one-third of a million.

Many streams are completely

decimated by acid-mine runoff, and

even in small creeks the dollar-and-

cent loss may exceed $10,000 for a

single occurrence. But it is not only

the fish that suffer when this hap-

pens—whole ecosystems wither a
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Appalachia 's abundant

valleys and rolling peaks

harbor some 50,000 square miles

of coal deposits.

little. All local terrestrial animals

that feed on fish—grebes, mer-

gansers, loons, mink, raccoons, and

many others—are reduced in num-

bers.

Acid drainage occurs primarily

in areas of moderate rainfall, partic-

ularly where gentle winter rains

leach pyritic materials from the ex-

posed overburden, and where in-

tensive spring and summer rains

then flush the materials into

streams, causing high concentra-

tions of acid. This problem is most

frequent in the Appalachian coal

fields.

Investigators have recently

brought to hght a new aspect of

acid-producing overburden. Bitu-

minous coal (the larger portion of

surface-mined coal) usually con-

tains various types of sulfates. Sev-

eral investigators have determined

that sulfur- and iron-oxidizing bac-

teria may cause an increase in the

amount of acid that enters streams

from fresh overburden. Apparently

the bacteria, which utilizes in-

organic materials rather than living

tissues as a source of energy, can

cause a 250 to 450 percent increase

in the amount of acid formed from

sulfur balls and pyrites, which are

rich in sulfates.

In addition to the devastation to

vegetation in the immediate vicinity

of stripping, aquatic plants usually

disappear from nearby streams.

And in those ponds in which the

water is acidic or saline, plant

growth is either absent or greatly

retarded because the tender roots

cannot absorb essential elements as

efficiently. Such ponds are bright

green, probably due to increased

iron solubility. In Ohio some of

these ponds are nearly seventy

vears old, and they show no signs of

changing their character.

Tlie Peabody Coal Company, a

subsidiary of the Kennecott Copper

57





Each year 65,000 acres oj the

Appalachians are mined; until

recently, they have been left

rattled and barren.

Corporation and one of the largest

coal companies in Appalachia,

claims that the creation of fishing

lakes is one of the coal industry's

strong points. No doubt some of the

strip-mine ponds and lakes do pro-

duce fish—but anybody can pick

and choose the best examples of

what he is attempting to demon-

strate. William Lewis of the Illinois

Natural History Survey and Claude

Liest, formerly of Kansas State Col-

lege, hold opinions contrary to

those put forth by officials of Pea-

body Coal. Strip-mine pits usually

have little or no shallow area where

fish can reproduce. Where shallow

waters do exist, massive over-

population and stunting result be-

cause of the innate tendency of

pond fishes to reproduce in very

confined quarters. Possibilities for

the balanced production of fish in

most strip-mine ponds are impracti-

cal or impossible or, at the very

minimum, economically unfeasible.

The limited accessibility of most of

these ponds to fishermen is another

disadvantage.

Silt, the most widespread pollu-

tant in North America, is one by-

product of strip mining, but the

general public remains unaware of

the extent to which ecosystems are

harmed by silt pollution. In a study

of the effects of strip-mine siltation

on the fish and invertebrate popu-

lations of streams, Donald L. Batch

and I selected two strip-mining af-

flicted streams in Kentucky that lay

in geologic formations low in acid-

producing substances. Our prelimi-

nary observations indicated that

strip mining increased siltation by

as much as fifteen to thirty times.

On undisturbed, forested slopes,

erosion is quite slow; less than a ton

of soil per acre is carried away by

runoff waters. But the extent of

mining, the slope of the area, and

the amount of rainfall can increase

soil loss from seven or eight tons

per acre to more than four hundred

tons per acre. Hock and soil are

transported by the rushing water or

are held in suspension by being

bounced and rolled along the

stream bottom, depending on water

velocity. The current in the stream,

of course, depends on the shape of

the basin and the roughness and

slope of the stream bed. Material is

deposited whenever the energy of

the water flow is reduced, such as

when the stream widens or forms

backwater pools. The largest par-

ticles drop out first and then the

smaller.

The usual composition of out-

wash from spoil banks is pre-

dominantly clay, with some silt and

sand and a mixture of lesser materi-

als. About 10 percent of these ma-

terials erode from access roads; this

is about 2.6 inches per year or ap-

proximately 3,776 tons per mile of

road.

The combined sediments deliv-

ered to a stream during a storm may
amount to as much as 112,000

parts per million, contrasted with

30 to 100 parts per million in unaf-

fected streams of equal size. Depos-

its of silt are seldom deeper than

two inches in unaffected streams,

but in polluted streams we have

measured deposits that are well

over two feet deep. The result of

such masssive quantities of silt is

that the water-carrying capacity of

more than 60 percent of headwater

streams in the area is reduced by

two-thirds or more. The sediments

are carried downstream to larger

and larger tributaries and finally

into the major rivers. Flooding in-

creases greatly whenever this situ-

ation occurs.

In an apparent attempt to pre-

vent some silt from reaching stream

level, strip miners have begun

building silt-catching dams—right

across the middle of upstream seg-

ments of the channels they are os-

tensibly trying to protect. But dam
building means more access roads

and more disturbance to the drain-

age basin. During the construction

of such dams, the silt load often ex-

ceeds that being delivered to the

stream by spoil-bank erosion. The
consequence is that such dams of-

ten quickly fill with silt and wash

out, sometimes with tragic results

when people's lives and homes are

lost.

The creeks we selected for re-

search were very small—one was

only two miles long and the other

three and one-half miles in length.

To determine silt loads and water-

level fluctuations we installed con-

crete weirs with V-shaped spillways

and recording devices housed in

permanent, locked chambers at crit-

ical points on each stream. Weekly
water samples were analyzed. In ad-

dition, we selected six fish- and in-

vertebrate-sampling stations in or-

der to include as many habitat types

as possible. We also conducted a

food-habit study on the creek chub

{Semotilus atromaculatas) because

the species exhibited some resis-

tance to excessive siltation of its

habitat waters.

We found that before the onset

of mining the fish and bottom fauna

exhibited the typical arrangement

of most mountain streams—species

and numbers increased as we pro-

gressed from the source to the

mouth. Thus, we observed nine

genera and seventeen species of

fishes in Bear Branch Creek and a

slightly lower number in Leather-

wood Creek where mining had be-

gun before our study was under way.

At the beginning of the study,

the mouth of Bear Branch held

about 15.4 pounds of fish per acre;

at the end of seventeen months we
measured only 8.6 pounds per acre.

Since the pH (a scale for expressing

both acidity and alkalinity) of the

studied waters was acceptable for

fish life, 5.6 to 7.8, mostly around

7.0, we had to look elsewhere for

an answer to why the fishes were di-

minishing in numbers.

During the early stages of the in-

vestigation, both creeks were crys-

tal clecU", and the bottoms were vir-

tually free of silt. After mining, silt

loads of more than 3,000 parts per

million were not uncommon, and

the bottom of the streams quickly

became laden with silt. The bottom

flora and fauna were nearly elimi-

nated; insects and crustaceans, for

example, were reduced 90 percent.

Analysis of fish data made it

clear that eUmination of the fish

fauna started in the headwaters and

progressed downstream. Species
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were either driven downstream by

increased sill loads or eliminated

from the local faunas. Since most of

the fish living in streams of this

type are bottom feeders, their elimi-

nation was primarily due to the dis-

appearance of the bottom-dwelling

insects and crustaceans on which

they fed. During later visits, al-

though we secured many egg-laden

females and sexually mature males,

we found no young fish. Either re-

production had been curtailed or

the eggs or fry-or both-had been

smothered by silt. The creek chub

remained long after other fishes had

been eliminated because this spe-

cies feeds primai-ily from the sur-

face on terrestrial-type insects, but

it, too, is gradually being eliminated

from the streams since the silt inter-

feres with reproduction.

Although the disappearance of

fish life as a result of silt may not be

as dramatic as acid-mine water

kills, it is a stealthy, disruptive

killer in Appalachia. In instances

where a rare or endangered fish is

involved, such as the beautiful ar-

row darter [Etheostoma sagitta), a

small perch, tlie result may well be

complete extinction unless some-

thing is done to protect its habitat.

The situation in the entire upper

Kentucky River Basin, as well as

that of the Cumberland, looks very

bleak indeed, for mining operations

are constantly being intensified and

accelerated to meet the growing de-

mand for coal.

According to our investigations,

only a few of the small strip-mine

operators, out of a residual, real

feeling for the land, attempt good

reclamation. The most common
form of reclamation practiced in

Appalachia consists of partial grad-

ing and screen planting—rows of

trees, often white pine, planted

along highways to screen the devas-

tation from view. Reclamation is

feasible only in relatively flat ter-

rain, but even there screening often

occurs. In mountainous country

with 24 degrees or more of slope,

attempts at reclamation are at least

80 percent unsuccessful, partic-

ularly in the case of tree planting.

There is no attempt to reclaim haul

roads.

In remote areas, little is done.

The only feasible reclamation

method in the mountains is to out-

law mining on slopes of more than

14 degrees. This is not apt to occur,

however, since both the Tennessee

Valley Authority, which uses more

than 60 percent of Appalachia's

coal, and the Appalachian Regional

Commission are cool to the idea of

limiting surface mining. Mean-

while, an entire mountain range, is

in the process of being drastically

changed.

The Peabody Coal Company has

developed a master plan, called

"Operation Green Earth," for de-

veloping surface-mined lands to

usefulness and attractiveness as

quickly as possible, but by their

own admission. Operation Green

Eai-th does not create new land

overnight. Some areas must weather

for a long period of time—perhaps

centuries—before the soil can sup-

port successful growths of trees and

other vegetation. The U.S. Forest

Service is conducting an extensive

research project in an attempt to

discover plants that can be used ef-

fectively to cover and hold spoil

banks in place—crown vetch, a vari-

ety of grasses, and several kinds of

trees, such as black and honey lo-

cust, pines, and even fruit trees.

But most of the spoil materials

pushed over the sides of mountains

will move en masse down the moun-

tainsides. None of the plant combi-

nations tried thus far seems to offer

a lasting solution to the reclamation

problem in the Appalachian Moun-

tains.

The impact of this activity has

generated a startling number of

countermovements by political aspi-

rants and conservation groups. At

the national level, several pohtical

figures, such as Senator Fred Harris

of Oklahoma and Representative

Kenneth Heckler of West Virginia,

have run and won on anti-strip-min-

ing platforms.

Whether or not politicians will

be able to mount effective curbs

against strip mining remains to be

seen. Although it is obvious that the

millions of words uttered during po-

litical campaigns may serve to in-

crease citizen awareness of strip-

mining issues, they scarcely hint at

the raw political power that such

companies as Kennecott Copper

Corporation and its subsidiary Pea-

Numerous small ponds and

lakes, some of them

overpopulated with fish,

form in the pockets hewn

out by mining machinery.

body Coal Company are able to ex-

ercise in effectively countering

nearly every effort made by local

and state governmental agencies to

regulate mining activities.

Legislation to control strip min-

ing, however, is now in Congress.

In July, the House of Representa-

tives passed a bill that, although ori-

ented toward strip mining in the

West, does provide for the reclama-

tion of strip-mined land, bans high-

walls, requires the stabilization of

spoil banks, and prevents the accu-

mulation of waste material on steep

banks. This bill is now being com-

bined with a tougher Senate bill

that was passed last year. Both

houses are due to vote soon on the

combined bill.

We write much about energy

crises—of our national struggle for

existence at a level to which we
have become habituated. No doubt

there is some truth in what we say,

but more pressing, more delicate,

and more ephemeral in the wake of

wholesale permissiveness in energy

removal is the singular principle

known as ecological balance, which

leaves all other considerations

nearly weightless by comparison.

That without this balance whole

ecosystems are in peril is obvious.

Yet, like some dai'kly creeping

miasma, all over the mountains the

cogs mesh in the machines, and

while we argue trivial points of ju-

risdiction and time schedules, the

Appalachians continue to fall.

When the wind blows straight

across the barren, moonlike sur-

faces of Appalachia, and the dust

rises and beats endlessly against the'

spring traveler's skin, I remember

the green wall of forest that used to

thrive there, the bright streamers of

water that laced the rills. And as I

walk across the desolate sands, it is

the magic of memory that assures

me of sanity. D
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Island of Saints,

Scholars, and Scleip

Although their lives are hard and their

spirits sometimes low, the people of Inis Beag
maintain a rich tradition of humor

Text and photographs by John C. Messenger

Just as Ireland itself has long

been known as the "Island of Saints

and Scholars" so, too, has each is-

land of a group situated off its west

coast. The smallest of these islands

is 1,440-acre Inis Beag. A large

strand and a tract of common land

dominate the island's eastern side.

Four villages range to the west on
several terraces that build up
shaiply to a plateau more than 200
feet in height, which then slopes

gently to the Atlantic a mile away.

The terrain, part arable soil and

part fissured-stone pavement, is

quartered into strips extending

from the communities to the "back
of the island." Each landowner pos-

sesses numerous small plots,

bounded by rock fences, located

along the quarter his village fronts.

The 350 islanders subsist by

farming, hez^ding, fishing, boarding

tourists, and manufacturing craft

objects for export. Their scant in-

comes are supplemented by a vari-

ety of government subsidies and bv
remittances from kin who have emi-

grated. Several kinds of crops are

grown, but the potato is by far the

most common. Islanders raise

cattle, sheep, goats, horses, asses,

and smaller livestock, both for sale

on the mainland and to provide

most of their food, clothing, and
transportation. During clement
months, some of the men fish with

nets and lines from the famous cu-

rach, or coracles—small wicker
frame boats covered with tarred

canvas—which the fishermen row
with consummate skill, often far out

to sea.

Although my wife and I focused

our research on all aspects of the

contemporary culture of Inis Beag,

the subject of humor was a special

category in our field notes.

The word scleip in my Irish-

English dictionary translates as

"jollification"—a colloquialism of-

ten heard in Ireland—which means
"merrymaking, revelry, festivity."

For a people whose basic person-

ality reflects such traits as sexual re-

pression, hypochondria, depression,

masochism, secretiveness, envy,

jealousy, and feelings of inferiority,

and whose behavior is governed by
excessive fear of gossip, ridicule,

and opprobrium, scleip may be too

strong a word. But I desire to at-

tract Irish enthusiasts—as well as

any saints and scholars—among my
readers, and also to uphold the

archaic Irish tradition of alliteration

in prose, poetry, and drama.

Nevertheless, the islanders of

Inis Beag do have a well-defined

tradition of humor, much of which
is covertly expressed. Practical jok-

ing, gossiping, relating anecdotes,

employing proverbs, and expressing

verbal wit are everyday activities of

63



most of the people, but the lellino;

of folktales, the recitation of satiri-

cal poems, and singing usually take

place before gatherings in pubs and

homes. Jollification is approached

only during the rare "great nights"

at the pubs and the equally rare

parties given in homes, mostly dur-

ing the twelve nights from Christ-

mas to Epiphany, after Easter, and

in the late summer. But at these

times drinking, set and step danc-

ing, and singing, rather than hu-

mor, hold sway.

As to the objects of humor in

Inis Beag, most are people in posi-

tions of authority, such as priests,

policemen, and government offi-

cials who have direct contact with

the peasants; those among them-

selves who behave in disapproved

ways (who ai^e, for example, in-

dolent, superstitious, aggressive, or

boastful); individuals from nearby

islands; foreign visitors; and, of

course, inquisitive ethnographers.

Local humor and its often covert

expression first came to our atten-

tion on the third day of our initial

visit to Inis Beag, when I was the

victim of a still remembered and

savored practical joke. Unknown to

me, I had been observed lifting

overhead ("repetition pressing," as

weightlifters say) a barrel of Guin-

ness stout. On the day in question, I

was walking along the strand, when
I was hailed by two men who asked

me to help them carry a curach

from its stone cot on the edge of the

common land across fifty yards of

loose sand to the water's edge. Usu-

ally three men carry a curach, bear-

ing it upside down with the seats

placed on their shoulders; this is a

difficult task, since the craft can

weigh as much as 700 pounds.

I obhged them, but after taking a

Dressed in traditional

homespun trousers and vest,

a man walks along a stone

path on the Atlantic

island ofInis Beag. Behind

him are smallfarm plots,

bounded by rock fences.

dozen steps, I had to call on all my
physical and mental resources to

keep from collapsing before we at

last set the boat down. I tried to

conceal from them that I was

breathless and faint; they, however,

appeared fit, thanked me per-

functorily, launched the craft, and

hastily rowed off. With equal haste

I retired to my bed for several

hours, thinking how right literai-y

and film artists were to praise the

immense strength of the "hero

breed" (a term used by one writer).

A week later, quite by chance, I

learned that I had been put to the

test that day. My mates had dipped

their shoulders and only simulated

carrying the curach; I had borne

the full load.

This event, in addition to pro-

voking glee whenever mentioned,

created a rapport between the men

and me thereafter, since strength is

still a primary prestige symbol.

Rapport with the children, how-

ever, was another matter. Because

of my large size, robust manner,

and frequently demanded feats of

strength, harassed mothers used me
as a threat in disciplining their chil-

dren, a distinction I shared with the

nurse and her hypodermic needle

and the headmaster of the national

school and his ruler. As a result, my
wife was the collector of most of

our data concerning children and

child rearing.

Probably the most often re-

counted practical joke concerns the

best liked of the islanders—a man
of seventy-two years who is admired

for his wit, charm, and friendliness

as well as his singing and his agile

step dancing. When drinking in the

pubs, he enjoys telling anecdotes
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about the real and iinaglnctl experi-

ences of his voulii, when lie spent

time as a laim hihorer on the main-

land (from which his nickname,

"'Countrvman," derives). Althoufj;h

he is landless—a "man of few gar-

dens"—and considered the most in-

dolent person in Inis Beag, he is

hiuiilv regarded for his verbal and

esthetic talents and occasional joie

de vivre.

The practical joke on Countrv-

man was perpetrated when he \vas

observed cutting potato seeds in

earlv April. This prompted the

joker to climb the wall of the is-

land's castle and imitate the song of

the cuckoo. Planting must be com-

pleted before the cuckoo arrives

and sounds its call, usuallv in late

April; the person who is still seed-

ing when the bird is first heard is an

object of ridicule (in some parts of

Ireland lie is known as a "cuckoo

faiiuer"). When (Countryman heard

the cuckoo's call, he gave up his job

in disgust and fed the seeds to his

poultrv.

One practical joke involved a

new cm^ate, and while humorous
anticlerical gossip and anecdotes

abound in Inis Beag, this was the

only example that came to our at-

tention of a priest being the butt of

a practical joke. (Anticlericalism,

which courts divine punishment, is

seldom manifested in overt acts.) Of
three medieval chapels on the is-

land, one is supposedly buried be-

neath the strand; only legend sup-

ports its existence, as there is no

reference to its original appearance

in the earliest writings. Never-

theless, funeral processions bound

from the present chapel to the cem-

etery leave the main path to follow

'""" '



death at the hands of Satan or ma-

levolent pagan beings, who are sin-

gled out for practical jokes. In the

dead of night their fellows will

pound nails, tap windows, and

shriek close by, simulating the spiri-

tual omens of impending death—the

sound of trooping faiiies building a

coffin, soft tapping on the bedi'oom

window, and the w ailing of the ban-

shee. Those who place most cre-

dence in the world of the "little

people" are most often the victims

of "fairv pranks." If a believer, for

example, sets aside his pipe or knife

while working in his garden, jokers

may steal it and place it on his win-

dow sill at home. Or such believers

may be pelted from afar with small

stones
—

"fairy darts"—supposedly

cast from the sky to do them bodily

harm.

A man who collected a number
of these darts had them confiscated

by the curate in whom he indis-

creetlv confided: the crestfallen vic-

tim never divulged whether the

priest did so because he knew that

profane pranksters, rather than sa-

cred spirits, were the culprits, or

because he believed the darts to

have been thrown by irate fairies as

"works of the Devil."

Two practical jokes are attrib-

uted to my wife and me: one we
perpetrated together, but it failed to

come off; the other, which I did not

perpetrate, worked and is now cited

as a premeditated act on mv part.

Of the more than fiftv coastal fea-

tures on Inis Beag, perhaps the best

known is "Piper's Rock," which

was named for a local musician,

who long ago entered a cave con-

nected by tunnel to a nearby island

and who never again emerged on ei-

ther side. For years afterward, pipe

music was heard issuing from be-

neath the sea off the rock.

One midnight, in an attempt to

resurrect the moribund legend, we
walked stealthily, crouching behind

stone fences, to the rock. There we
played, at full volume, recorded

pipe music until our fingers were
numb with cold. At the pub, less

than a half mile away, near-jollifica-

tion prevailed, and the men had had
enough stout to arouse theii- will to

believe. But because of a wind shift,

the sound of our boisterous jigs and
hornpipes did not carry to them.
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When word of our unsuccessful

nocturnal mission went abroad

(how, we never learned), the island-

ers applauded it, saying it was a

shame that such a well-conceived

and executed practical joke had

gone amiss, even though, had it not,

they might have been its victims.

My unpremeditated practical

joke occurred one evening during a

severe storm when, without ad-

vance notice, I visited one of the is-

landers. He was at the back of the

island milking his cow and would

not approach me, until I called out

to him several times and unmistak-

ably established my identity. As I

pondered his reticence, it suddenly

occurred to me that many of the

peasants believe that the Devil is

abroad at all times and sometimes

can be seen as a large, dark, indis-

tinct figure standing at a distance,

usually at nightfall or when it is

raining heavily. Standing atop a

fence in my bulky oilskin and

pulled-down sou'wester, I had obvi-

ously been taken by my friend, one

of the least superstitious of the is-

landers, to be the "big fellow," un-

til I shouted to him. Since I felt

guilty about having unwittingly

frightened him, I mentioned this ex-

traordinary encounter only to my
wife, but somehow it became com-
mon knowledge, and behind mv
back I was pronounced the joker

and he the victim.

Like peasants the world over

who have suffered centuries of pov-

ertv and coercion by outside forces,

the people of Inis Beag are ambiva-

lent toward authority. Most hostility

is directed against the curate and
parish priest, against functionaries

of the local and central govern-

ments, against the self-appointed

"king" of the island (a prosperous

pubUcan), and against fathers bv

their sons.

A vast amount of ridicule, some
of it spiced with humor, is directed

against the Irish government and its

agents. Thev are derided for the

slight differences between the plat-

forms of Fianna Fail and Fine Gael,

the promises made by politicians,

which are seldom kept once they

achieve office, the inadequacv of

subsidies, and the taxation of stout

and tobacco. There are no police in

Inis Beag, but three are posted on a

Although jollification

prevails on rare "great

nights" in the pubs, more

often the men solemnly

drink their stout.

neighboring island and cross the

sound at least once a month. They
are subjected to frequent derision

when, for example, they come
dressed in plain clothes to search

for unlicensed dogs and radios or

when, having discovered a still on
the mainland, they arrest the "poor

creatures" who were manufacturing

"poteen" (illicit whiskey).

Police are often referred to as

"peelers," a derogatory term as-

signed to their predecessors, the

Royal Irish Constabulary founded

by Sir Robert Peel. (Since the

EngHsh chose his Christian name to

immortalize, the Irish naturally

chose his surname.)

Anticlericalism is as strong as, or

stronger than, antigovernment sen-

timent and is a significant source of

humor. Priests are charged with in-

terfering too much in secular affairs

(at times, they forbade visiting, gos-

siping, singing, dancing, courting,

and drinking) and are also accused

of living too comfortably, being ab-

sent from the island too often, and

demanding frequent monetary con-

tributions and services that are re-

warded with indulgences rather

than pay. (A new dwelling erected

for the curate is referred to as "the

house indulgences built.") Islanders

also accuse curates of conversing

among themselves in English while

demanding that locals speak only

Gaelic. All of these accusations are

aired cautiously, through humorous
gossip and anecdotes, because of

the fear of informers who "gab to

our man."
Islanders also hold the priests re-

sponsible for having turned wakes'

into solemn occasions, attended for

the purposes of praying for the de-

ceased's soul and sympathizing with

his kin. It is hard to imagine wakes
more somber than those that take

place in Inis Beag, but until re-

cently they were gay affairs, merrier
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than weddings, where storytelling,

games of various sorts, contests of

strength, taunting and mocking,

and factional fighting were the or-

der of the night.

Tourists, too, are frequently the

target of much humor, although the

islanders welcome them as a source

Skillful rowers, the

fishermen oflnis Beag often

take their canvas-covered

coracles far out to sea

during the warm months.

of income for shopkeepers, artisans,

and those who take in outsiders.

Gossip about them continues long

after they have left, and during the

dull winter months we have heard

stories about tourists who would not

buv rounds for the locals in the

pubs or who bought too many to

win "acceptance," who "went na-

tive" in attire and behavior to the

point of outdoing the islanders, who
boasted of their knowledge of little-

publicized traditional customs, or

who were inappropriate singers,

dancers, or storytellers.

The islanders are especially

amused by English tourists, who
comment on the "quaint and color-

ful" ways of the people in audible

whispers, and by mainland Irish

who are boastful of their "Christian

Brothers' Irish" (learned "at the

school" rather than "from the

cradle") and employ it aggressively,

and usually incorrectly, at every op-

portunity.

The islanders, of course, also di-

rect their humor against one an-

other, some of it in the form of

nicknames. Each islander is as-

signed a term of reference, which is

never employed as a term of ad-

dress. For a man, it is a nickname

or his Christian name followed by

that of his father: Michael the Car-

penter or Sean Stephen. Women or-

dinarily are not given nicknames: if

single, their father's first name is



appended to llieir (iwn; if luanicd.

I heir luisbatids.

If an adult male bears his

mother's Christian name followino;

his own, rather than his lather's, it

usuallv signifies that his mother un-

tlulv dominated her husband. Like-

wise, if an adult female carries the

fn'st name of her father instead of

her spouse, it usuallv means that

her husband is overlv submissive to

her. Such terms of reference must
be used with utmost circumspec-

tion, given the problems of matri-

centricitv and male identity so com-

mon in Inis Beag.

Nicknames usuallv refer to stat-

ure, hair color, occupation, person-

alitv idiosyncracies, or events of the

past; many are uncomplimentary to

the degree of fomenting disputes if

uttered at improper times or to in-

appropriate persons. A man of ex-

aggerated authoritarian manner is

nicknamed "General"; a World
War I veteran who talks com-

pulsively of his "heroic" exploits in

France is known as "Soldier."

The Irish possess one of the old-

est and richest oral art traditions in

the world, manifested in folklore,

literature, and word play. For many
decades, folklorists from the Euro-

pean continent and collectors of the

Irish Folklore Commission have vis-

ited Inis Beag to record prose narra-

tives and other forms of spoken art.

Some of the islanders have asked

their relatives abroad to send tales

of the countries to which they have

migrated; these narratives, re-

fashioned to the local milieu, are

then sold to gullible collectors as in-

digenous stories. Local legends are

popular: most deal with the famine,

evictions, and other excesses of

landlords before the 1880s; visits to

Inis Beag by the Black and Tans

seeking political refugees; and ship-

wrecks and tragedies among fish-

ermen at sea. These, of course, are

rarely humorous.

Sometimes it is difficult to differ-

entiate between local legends and

anecdotes and between narratives

unique to Inis Beag or Ireland and

Continued on page 114

^gj

69





Ecology
of the
Intestinal

Tract
Inside your intestines,

flora colonize specific

areas, recognize boundaries,

perform supportive

services, and stand ready

to attack invaders

by Gerald T. Keusch

It may be damaging to the ego,

but it is nevertheless true that hu-

mans carry within their intestinal

tracts ten times as many bacterial

cells as there are mammalian cells

in the entire body. Human cells are

thus a distinct numerical minority

i of the total being that we call man.

This is not a new discovery.

Three centuries ago, Anton van

Leeuwenhoek, the Dutch amateur

microscopist, observed that "there

are more animals living in the scum

of the teeth in a man's mouth than

there are men in a whole king-

dom." Over the past decade the

subject of the intestinal bacterial

flora has changed: once considered

unesthetic and unfashionable, it

now has the highest scientific prior-

ity. This renaissance has been

prompted, ir part, by the knowl-

edge that the total number of living

bacteria shed dailv in the feces of a

Cross section of the small

intestine

,
1974. © 1974 Albert Bonniers FSrlag. Stockholni.
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Diverse InJiubiUtnts of the Intestinal Tract

1. Streptococcus faecalis (X4200)

2. Section of small intestine (red) showing colonization of

Escherichia coli in interior cavity (X 3600)

3. Lactobacillus (X1600)

4. Budding Candida albicans (X3500)

5. Clostridium perfringens (X 7560)

I
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siiifjlr person (H|u;iIs dp cxcoeils the

10 liillion <t'll!i ihal make up a lui-

inaii lnMng. In addition, llir suhjcil

of inicro('L'oloj;;y in the gastmintcsli-

nal trart has gained importance as

we have begun to eonipreliend the

intimate relationsliips between tiie

mammahan host and its flora. tli<-

physiological efl'ecls exerted hv the

llora. and the role of the flora in

iicalth and disease. Thus, we ha\e

learned the orderly nature of the

deri\ation and organization of this

potpourri of bacterial species.

"Nice"" people mav not talk about

their intestinal bacteria, but like

Adam, who had "em, thev too are

heayily colonizetl.

The normal intrauterine environ-

ment is sterile, and the newborn in-

fant has no bacteria. It is, in the

vernacular, germ free. Within hours

of birth, however, bacteria begin to

invade and colonize the skin and

the surfaces of the gastrointestinal

tract. Some of these bacterial spe-

cies, called facultative aerobes, can

grow either in the presence or ab-

sence of oxygen. Others, however,

are unable to survive in the pres-

ence of oxygen and hence are called

anaerobes. Bv the third or fourth

day of life, the infant has acquired

most of the total number of bacteria

he will ever have (there will, of

course, be some increase as he

grows), but it is a curiously monoto-

nous flora. More than 99 percent of

the bacteria present in the gastroin-

testinal tract of the breast-fed infant

are members of a single species of

A vast number of fingerlike

projections, called villi,

fringe the inner surface

of the intestinal wall.

By increasing the ivalVs

surface area to about

90 square feet, which is

several times greater

than the total skin

area, the villi facilitate

the absorption offood
and fluids that pass

through the intestine.

anaerobic microorganism. Bi/uto-

hiirtcrium bi/idu.s. This singular

llora a|)|i<'ars to regulate the types

of bacteria present by restricting

the growth of other organisms, in-

cluding Bncteroidcs fragilis. which

is the dominant member of the

usual intestinal flora of a hcallln

lormula-fcd child or an adult. Sig-

nilicantlv. the presence of B. bi-

fidus itself .seems to protect lh<' in-

fant host against invasion li\

intestinal pathogens such as the

dysentery bacillus.

Shortly after the infant is weaned

from the breast, a richly varied

flora becomes established. More
than 100 species of anaerobes alone

have been isolated from the stool of

healthy individuals. Yet the normal

flora is not a hectic or random
grouping of microorganisms. The
majority of these bacteria are con-

centrated at the two extremes of the

alimentary canal, the mouth and the

large intestine. The mouth is the

gateway to both the intestinal and

respiratory tracts, and although it is

constantly flushed by a stream of air

rushing into and out of the lungs, it

contains an ecological niche for a

unique and luxuriant flora. It mav
be surprising to learn that in spite

of this rapid flow of air, highlv

anaerobic conditions prevail in the

crevices of the margins of the gum
and in the dental plaque that builds

up on the surface of the teeth. A re-

markable anaerobic flora, perhaps

the first human flora ever to be

seen, resides in this ecological

niche. Large numbers of Bacte-

roides, long slender bacteria with

tapered ends known as fusiform

bacteria, and spiral coiled orga-

nisms are all present in the mouth.

Many other types of microorga-

nisms live in the saliva itself. In ad-

dition to the oral bacteria, various

species of aerobic organisms (in-

cluding streptococci, staphylococci,

neisseria, and yeast), which colo-

nize the membranes of the throat,

mav be found in a concentration of

perhaps 30 million organisms per

ounce of saliva. This is not, how-

ever, a large number; in fact, such a

solution would appear crystal clear

to the naked eye. Physicians have

leained that a wound caused bv a

human bite, and thus contaminated

with oral bacteria, is one of the dir-

tiest of all wounds and rci|uires Ire-

tnendous attention to |)rr\(Mil or

treat infection of the skin and un-

derlying tissue.

The empty stomadi contains a

small number of organisms, usually

fewer than 3,000 per ounce of gas-

tric fluid. The number and variety

of organisms increases dramatically,

however, during and shortly after a

meal. Most of these organisms are

ingested with the food or they are

oral bacteria that have merely been

washed down to the stomach during

eating. But the mouth anaerobes

generally fail to survive the severe

acid conditions in the stomach and

are rapidly killed. The survivors,

normal residents of the stomach,

are acid-resistant species, such as

streptococci and lactobacilli.

An acid-resistant flora in rela-

tively small numbers similarly re-

sides in the upper small intestine.

After meals, small numbers of fecal

organisms may be present, but

these are considered transients, bac-

teria that are "just passing

through." The size of the bacterial

population increases as one pro-

ceeds along the small bowel. The
last portion of the small intestine,

called the ileum, contains 25 to 50
million organisms per ounce of

fluid. The major species are facul-

tative aerobic organisms, including

Escherichia coli, streptococci, and

smaller numbers of Bacteroides, Bi-

fidobacterium, and Clostridia.

This is merely a hint of what is to

be found just the other side of the

ileocecal valve, the junction of the

small and large bowels. On the

large bowel side of the valve there

is a sudden, massive increase in the

total number of organisms. In ex-

cess of a billion organisms per

gram, predominantly anaerobic bac-

teria, can be found here. The facul-

tative flora, however, is suddenly

reduced to less than 1 percent of

the population since conditions in

the large intestine are pai^ticularly

conducive to the propagation of

anaerobic organisms: the low oxy-

gen concentration and the small

number of aerobes, using up what

oxygen there is, make it possible for

the anaerobes to thrive.

At the usual concentration of

bacteria in feces, approximately 20
percent of the stool mass is a solid
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aggregate of live bacteria. Inter-

estingly, the previous concept of

this huge mass of bacteria was that

the majority of organisms were non-

viable. This view undoubtedlv was a

consequence of the lack of suitable

anaerobic techniques for cultivation

of the many strictly anaerobic mi-

croorganisms present. Contempo-

rary methodology allows investiga-

tors to grow nearly all of the

organisms that can be seen by di-

rect microscopic examination. In

fact, the number of bacterial species

that can be found actually depends

upon the diligence of the bacteri-

ologist. With a bacterial population

in excess of 100 billion per gram of

stool, organisms present in concen-

trations of only 10 million per gram

would, on the basis of random
chance, be isolated only once in

10,000 times. In other words, one

might have to study 10,000 ran-

domly isolated colonies from the in-

testinal contents to find a single cell

of the species under consideration.

Since this is a difficult task (it

would take about a year to com-

plete), microbiologists have devel-

oped a variety of different growth

media that selectively and pre-

dictably restrict growth to certain

members of the microflora. By us-

ing a combination of these selective

media, it is possible to isolate and

quantitate some of the bacterial spe-

cies that are present in relatively

small numbers.

Nature ordinarily operates with

some reason to her rhyme. The con-

stant interaction under the most in-

timate conditions of so many bac-

teria with their human host, while

not obvious to the uninitiated ob-

server, affords a mutually beneficial

relationship for both man and mi-

crobe. Unfortunately, it is not so

simple to document these symbiotic

or beneficial interactions. Nor is it

easy to order and control them for

the promotion of health.

These different species of micro-

organisms do not occur randomly or

chaotically along the length of the

gastrointestinal tract. In fact, they

are arranged in an orderly fashion.

By performing Caesarean sections

on laboratory animals and then rais-

ing the young under antiseptic con-

ditions, where even the food is ster-

ilized, experimenters have been
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able lo produce germ-free animals.

If we were to take a germ-free

mouse and feed it Lactobacillus,

which normally atta( hes to the non-

acid-secreting cells of the stomach,

the Lactobacillus would go only to

that area of the experimental ani-

mal; it would not colonize the entire

intestinal tract, even though there

would be no competing bacteria.

Not only do the gastrointestinal

flora colonize specific areas, but if

they are able to establish growth in

places where they are normally ex-

cluded, as sometimes happens after

specialized surgical procedures or if

there is a structural deformity in

the intestinal tract, they produce ill-

ness in the host. In these areas of

the body, bacteria may compete

with the cells of the intestinal lining

for available nutrients, such as vita-

min B12 or carbohydrates. This in

turn can result in deficient absorp-

tion of these nutrients for normal

host metabolism. These micro-

organisms are actually no different

from those present in even higher

concentration in the large bowel. In

their abnormal habitat, however,

they can cause malabsorption or in-

terfere with fat absorption.

In some instances organisms

colonizing abnormal sites may syn-

thesize specific protpins or they may
alter dietary foodstuffs to produce

metabolic products that cause the

intestinal mucosal cells to secrete

fluids into the intestinal tract.

Wlien the volume secreted exceeds

the capacity of the remainder of the

intestinal tract to absorb water, the

result is increased volume and fre-

quency of discharges from the bow-

els, or diarrhea. Such diai"rhea-in-

ducing proteins made by bacteria

are called entprotoxins. Other bac-

Magnified about 10,000

times with a scanning

electron microscope,

various microorganisms

are shown in their

habitat—the outer border

of the cells of the villi

in a rat's small intestine.

teria. when colonizing an abnormal

habitat, may produce certain fatty

acids, such as ricinoleic acid, which

is biologically similar to castor oil

and produces the same well-known

cathartic effect.

Certain bacteria, which must in-

teract with each other, cohabit the

same area, performing, as it were,

supportive services. Some species,

for example, cannot synthesize

amino acids, some of the B vita-

mins, or vitamin K, but needing

these nutrients for growth, they live

in a colony with bacteria that can

provide them. In some cases, one

group of microorganisms produces

the energy sources—sugai^s, for ex-

ample—for the growth of another.

The gastrointestinal flora also in-

teract with their immediate sur-

roundings, the epithelial cells of the

host. Both the gross and micro-

scopic structure of the small bowel

and cecum are affected by the pres-

ence of bacterial flora. In the germ-

free state, the small bowel mucosa
is thinner, more regular, and has

fewer scavenger white blood cells.

Similarly, the structure of the ce-

cum is markedly different in the

germ-free animal, but if we in-

troduce a defined bacterial flora, it

can be rapidly altered to the "nor-

mal" state, in this case, conditions

^^
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i'ound in the prcsi-iuc nf lKut(^ria.

Tlie i;astroiiilestinal llora also al-

i'ects the turnover ol cells in the in-

testinal mueosa. In the presenc(^ of

bacteria, intestinal epithelial cell

production and migration are far

more rapid—in fact about twice as

fast as in a germ-free animal.

Interacting with each other and

with the epithelial cells of its host,

the gastrointestinal flora is, of

course, also affected bv the host's

larger environment. This intimate

relationship is most apparent in the

cases of diet and disease. Bacteria

can metabolize components of the

normal diet to products with impor-

tant physiological effects. Grazing

animals, for example, have cellu-

lolvtic bacteria that enable them to

break down cellulose. In humans,

bacteria mav also play a role in con-

verting therapeutic drugs to an ac-

tive form.

Some geogi-aphic patterns of dis-

ease mav be explicable on the basis

of differences in the bacterial flora.

Residents or temporai'v residents oi

tropical countries may develop ab-

normalities of the structure of the

intestinal lining. These are accom-

panied bv functional abnormalities,

such as maldigestion of milk sugar

and malabsorption of some cai-bohy-

drates and vitamins.

The gaslroinlcslinal ecosystem is

also self-regulalorv. Maintaining a

constant defense against "out-

siders," m(>mbers of the normal

llora |iroduce short-chain fatty acids

that inhibit the growth of invading

pathogens. Certain bacteria produce

substances, collectively called bac-

teriocins, that, like orally admin-

istered antibiotics, kill off other

bacteria. The production of hydro-

chloric acid by the gastric mucosa,

the rapid propulsive motility of the

small bowel, and the production by

the intestines of antibacterial pro-

teins and enzymes, which can digest

the cell wall of certain bacterial spe-

cies, may also play roles in protect-

ing the system s status quo.

In fact, it is rather difficult for

invading strains to colonize. Since

they ai-e at a metabolic disadvan-

tage vis-a-vis the established flora,

they require a certain amount of in-

trinsic or extrinsic aid. If, for ex-

ample, an individual is taking anti-

biotics therapeutically, the

medication may also remove a por-

tion of the established normal flora,

allowing a newly invading strain to

readily colonize. This is particularly

true if the invader is resistant to the

drug. Sometimes new strains are

able to colonize because they can

utilize a substrate that is not being

used bv the long-term resident flora.

By studying the gastrointestinal

system wh(Mi it has "broken down,"

when its microfloral balance is

askew, investigators are able to

learn a great deal about its normal

ecology and functioning. They are

provided with this opportunity each

year when thousands of tourists re-

turn home suffering an acute in-

testinal affliction known variously

as Montezuma's revenge or Delhi

belly. This disease, perhaps most

appropriately called traveler's

diarrhea, is one in which foreign

visitors to developing or tropical

countries experience moderate to

severe diarrhea. In these cases, the

illness is not caused by recognizable

pathogens, such as Shigella or

Salmonella, protozoans like

Giardia, or amoebae, all of which

can also be at fault.

In some individuals, however,

onset of travel-related diarrhea oc-

curs only after the return home,

when another change of exposure to

environmental influences occurs.

Under these cu-cumstances, it is at

least as likely that bacteria encoun-

tered after return are responsible

for the symptoms as it is that bac-

teria acquired abroad are the cul-

prits. Thus, "Bronx belly" or

"Rockefeller's revenge" could eas-

ily be used as synonyms for the con-

dition. When the stools are cultured

in the clinical laboratory, investiga-

tors seek only the aerobic orga-

nisms, and the usual result is recov-

ery of E. coli, either predominantly

or exclusively. Since this is a nor-

mal finding for healthy peopje, little

significance can be attached to it.

In fact, the procedures are geared

toward detection of shigellae, salm-

oneUae, and salmonellalike bac-

teria, so that other possible path-

ogens can easily be overlooked.

The problem became better fo-

. cused after an outbreak of diarrheal

disease in British soldiers in Aden
was traced to a single strain of E.

coli. Although all E. coli look alike

and behave similarly when cultured

in the laboratory, they are not iden-

tical. The outermost structure of the

organism is a fairly rigid cell wall

that provides stability. The super-

ficial layer of this wall is composed

of polymeric sugai-s, or polysaccha-

rides, arranged in a specific fashion.
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The anangemcnl of ihese poly-

sac-fharicles. which is under ge-

netic control, differs from one strain

of E. coll to another and serves as

an identifying marker, much like a

fmgcrprint. These sugai^s can stimu-

late production of specific anti-

bodies, which can be used, in turn,

for recognizing all organisms bear-

ing that paiticular arrangement of

sugars. Such a system of serotvping

(classification on the basis of antise-

ram, or serological, reaction) has

been developed for E. coll, and it

was this featm-e that allowed the

typing of the Aden strain.

For many years it has been

known that certain serotypes of E.

coll can cause diarrheal disease.

These infections have generally oc-

curred in epidemics, particularly in

hospital nurseries. The clinical ill-

ness has not been restricted to

diarrhea, however: bloodstream in-

fection and meningitis have also

been a part of the problem, some-

times accompanied bv high mortal-

ity rates. These serotypes have been

grouped together as the "enteropa-

thogenic E. coll, " although adults

and older children can carry these

strains without disease. In fact,

aside from epidemic situations in

closed newborn populations, little

correlation could be made between

serotype and symptoms.

At about the same time as the

Aden outbreak, Sherwood Gorbach

and his colleagues from Johns Hop-

kins Universitv, working in India,

began to isolate large numbers of E.

coll of the same serotype as the

Aden strain from adults with severe

choleralike disease. But the orga-

nisms were present in an abnormal

location, in the small bowel, and it

could be shown that the diarrhea

fluid was originating in that vei-y

segment of intestine. Upon further

investigation, it became evident

that these particular strains of E.

coll produced an enterotoxin that

stimulated the small bowel to pro-

duce fluid in such profuse amounts
that it exceeded the absorptive ca-

pacitv of the rest of the tract. The
toxin did not affect the large bowel,

thus explaining why mere isolation

of a toxin-producing strain from
stool might not indicate the cause of

disease unless it were also present

in the small bowel. The capacity for
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toxin synthesis, which is uniici- the

genetic control of a transferable bit

of extrachromosomal DNA called

an episome, is totally distinct from

the synthesis of sugar polymers de-

termining serotype, which is geneti-

cally controlled by chromosomal

nucleic acids. Not surprisingly, fur-

ther investigations have validated

enterotoxigenicity as the mecha-

nism for disease production totally

independent of serotype.

Since serotype does not serve to

identify the virulent strains, there

has been no feasible way to investi-

gate possible E. coll agents of trav-

eler's diarrhea. Very recently, how-

ever, Andrew Dean of the Harvard

School of Public Health has pro-

posed a screening test involving in-

oculation of suckling mice. Positive

results in this system, which allows

screening large numbers of isolates

from adults, correlate well with

toxigenicity determined by more

exacting methods. In the mouse

test, investigators inoculate a live

culture of the strain to be evaluated

into the stomach of a one- to four-

day-old suckling mouse. After four

hours, they look for excess fluid in

the intestinal tract.

This method was used for a study

of twenty-eight Harvard University

personnel travehng to developing

countries. To study serotype shifts

(changes in the predominant type

of E. coll) and the presence or ac-

quisition of toxigenic strains, inves-

tigators obtained cultures before

travel, at the onset of diarrhea, one

week before return, and after the

subjects arrived home. Nearly 40
percent of the subjects experienced

traveler's diarrhea. All subjects re-

maining healthy were free of tox-

igenic strains before, during, and

after travel. In contrast, more than

a third of those who became ill ac-

quired a toxigenic E. coll with a

new and unique serotype during

their trip. None of these strains

were among the enteropathogenic

serotypes. This remarkable result, if

confirmed, would clearly indicate

that toxin-producing E. coll, newly

acquired through food, water, soil,

or poor sanitation, are a major

cause of traveler's diarrhea.

Some of the pathogenic orga-

nisms that cause gastroenteritis

(and other types of illness that start

A network of vessels In the

Intestinal wall brings In

oxygenated blood and takes

out nutrlent-rlch blood for

circulation through the body.

in the intestine) are widely distrib-

uted in nature. There are, for ex-

ample, more than 1,600 different

Salmonella species. Inhabiting tur-

tles, birds (including chickens and

turkeys), and all mammals (such as

cattle, pigs, and sheep), these spe-

cies are frequently introduced into

the human environment, either as

part of the diet or through contact

with pets (as in the case of turtles)

and thus are ubiquitous sources of

infection.

Other organisms, however, such

as shigellae, do not infect or reside

in animals other than humans. Over

the millennia, these organisms

could not have survived without

person-to-person transmission tak-

ing place since there is no other res-

enoir for them. Because the normal

human flora is antagonistic to the

growth of shigellae, the diarrhea

they cause can be considered, from

a teleological point of view, a neces-

sary device to procure continued

life for the organism. If the bacteria

were to kill its host without provid-

ing some means of infecting other

individuals, it would be writing the

death warrant for its own species as

well. Thi;s, although it takes only a

few hundred bacteria to cause in-

fection in many individuals, the mi-

crobes must travel constantly be-

tween people. To the distressed

victim, however, it is probably of

small comfort to know that his

agonies are part of the life cycle of

the tormenting organism.

Through efforts to understand

the microecology of the intestinal

tract and the overt and subtle inter-

actions—both beneficial and harm-'

ful—between host and flora, ulti-

mate control of disease and
promulgation of health will come. It

is to this end that a generation of

scientists are delving into a most

complex and seemingly limitless

ecosystem. n
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Desert

Adaptation

The Namib Desert along the southwest coast

of southern Africa, where cold Antarctic

Ocean currents create a steady thermal

inversion, is one of the driest regions on earth.

One of the oldest deserts, the Namib probably
formed soon after the Antarctic land masses

separated. All forms of life there have adapted
to the harsh climate and sand-duned terrain.

For rapid locomotion across the sand,

particularly when ileeing a predator, the desert

side-winding adder. Bitis peiingiievi, first digs

the lower edge of its body into the sand; then

rolls the rest of its body forward with a

concertina-type motion (opposite page).

Many snakes in sandy habitats around the

world adopt this side-winding movement. It is

an efficient form of locomotion; some snakes
have been observed to travel a mile at high

speed.

A second adaptive tactic, a form of

burrowing, enables the snake to hide from
predators and still watch for its own prey. The
adder undulates and twists its body so that it

sinks into the sand (top to bottom), except for

the top of its well-camouflaged head (bottom).

The sand also protects the adder from the

desiccating rays of the sun.

A typical snake has 100 or more trunk

vertebrae, each with two ribs, with which to

perform such complex motions. On each side

of a vertebra, a snake may have as many as 20

discrete muscles, connecting vertebra to

vertebra, vertebra to rib, rib to rib, and both

rib and vertebra to the skin.

Photographs by Anthony Bannister
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A Matter of Taste by Raymond Sokolov

Realm of the Rice Eater
Where these small grains are the meal, varieties

of taste and texture matter greatly

"She's never wrecked the rice,"

boasts the proud husband on a cur-

rent television commercial. How
should we react to this uxorious

confidence? Shudder at the thought

of all those other meals botched by

a wife whose highest culinarv at-

tainment is a successful bowl of

plain rice? Conclude that hubby is

damning with faint praise?

Both interpretations are reason-

able, but thev overlook the reason

for the ad, which is that most Amer-

icans don't much like rice and don't

understand it. Perhaps I should say

that Americans north of the Mason-

Dixon line are flummoxed by the

little white grains. In the South,

people have grown up with rice as a

familiar staple, in jambalaya, with

red beans. But in the populous

North, rice sits in a far corner of

the cupboard. We eat it sometimes,

but it is still tinged with the exotic.

Rice is within our reach, but not

quite within our grasp.

If you doubt this, answer the fol-

lowing questions without consulting

a recipe. How much raw rice will

serve six people under normal cir-

cumstances? Must it be washed?

How much water is necessary for

cooking one cup of rice? How long

should it be cooked?

Now quiz yourself about baked

or mashed potatoes. Confidence re-

turns, does it not? You are back on

your own ethnoculinary turf. For

the majoritv of human beings, how-

ever, the situation is reversed. A
fluffy mound of the seeds of Oryza

sativa is the stuff of life.

On Bali, rice is so important that

every stage of its cultivation has in-

spired ritual and awe. Bv Balinese

tradition, rice has a soul and is ad-

dressed as if it were human—as

"mother," "grandmother," or

"grandfather." Rice, in short, is

pai't of the family and can be spo-

ken to as a relative.

On nearby Java, a symbolic mar-

riage of rice grains is held, and the

happy couple sent on a symbolic

honeymoon with the wish that they

come back as four instead of two.

This is the mirror image of the

Western tradition of throwing rice

at a real couple to wish them happi-

ness and fecundity. I am unable to

find a satisfactory explanation for

this rare appearance of rice in our

folklore. Could the custom have de-

veloped in, and migrated to us

from, a more rice-prone part of

Christendom?

In any case, mixed Christian and

animistic rice rituals have been re-

corded in several places. At San

Isidro, the Philippines, rice planters

exhort their seedlings with this

combination of old-time moon wor-

ship, biblical allusion, and a nod to

their modern patron saint:

Look upward to the moon above;

Be swayed by seasons' smile

and sob;

For thou wart by Pharoah sold;

Seeds of San Isidro of old.

Pharaoh's grain sale (Genesis,

chapter 47) kept Joseph's brethren

alive during a famine. Eventually,

as everyone knows, the Hebrews

fled Egypt so quickly that they had

no time to let bread rise and ate un-

leavened bread. This is now com-

memorated during the Jewish reli-

gious holiday of the Passover, when
orthodox households consume only

specially prepared, flat matzoh.

And, to insure that there is not the

slightest remnant of leavened bread

in the house, Jews go on a symbolic

hunt for bread crumbs and burn

those they find. I mention this be-

cause European rabbis expanded

the scope of this bread hunt to in-

clude certain other starchy sub-

stances, which they considered

close enough to bread to merit pros-

cription for Passover. Rice is one of

these forbidden foods, but only in

the homes of Jews following the tra-

ditions of the European rabbinate.

Jews who never left the Middle East

(or who follow the Passover tradi-

tions practiced there), eat rice

throughout the holiday. For them,

there was no risk of confusing their

staple grain with remnants of leav-

ened bread. Jews in northern Eu-

rope were too far from the rice belt,

presumably, to convince their local

Talmudists that they wouldn't make
a mistake between imported rice

and domestic crumbs.

If this seems an overly scru-

pulous prohibition, it is at least an

attempt to reckon with the ex-

tremely low level of knowledge

about rice in an area where other

cereals predominate. Consider for a

moment the mushy wads that result

when most Americans dabble in

rice, and you may decide that the

rabbis did not go far enough; that

rice should be under perpetual ta-

boo in northern climes.

Short of initiating a full-scale

rice interdict, we could attempt to

solve the rice pudding problem by

copying, to some extent, the rice

connoisseurship of, say, central

Madagascar, where no fewer than

seventy varieties of rice are known,

each by its own name. Or we might

expand our rice consciousness by

contemplating the esthetic grada-

tions of taste available to a rice

shopper on Leyte Island in the Phil-

ippines: sixty-seven species ranging

from Kabo-ong (round, red grain)

to Kalumot (sweet odor, white

grain).

With such an array of rices to

choose from, it is not mere ethno-

centrism for a Malagasy to say:

"We do not eat the foreigners'

bread even when we can afford it,

for it does not fill us up." Nor is it

just a cultural paradox that, ac-

cording to Jane Richardson Hanks,

who did field work in the Thai vil-

lage of Bang Chan, " 'famine' in

this abundant land consists in going
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Was '''7^^-now only ^^5^^

Thank my wife for this, you polished
ow/l lovers. With the dollar buying
more abroad, and the quarries of Vol-
terra in Italy selling at a nice price, my
wife says, "Wallace— you must pass
the savings on, and sell that owl for
less — so that more people can give it

as a present and own it themselves."

Never argue with your wife.

If more people can enjoy the elegance
of this wondrous sculptured owl from
Italy at $2.00 less- I'm for it. Means
more people can use it as a hefty
paperweight. More owl collectors (and
just wise people) can get it as a gift.

Stands 4" high— weighs more than a
pound — in heavily marbled pearl gray
with black and yellow deep-set eyes.
Polished by hand. From the Alabaster
quarries of Volterra, which are a little

north of Pisa, Italy. All your money
back if not enchanted. That's about a
25% savings-from $7,95 to only $5.95.

'l/^Ilace'Br6wn I
SINCE lazzKj ^

Westmoreland Avenue, White Plains, N. Y. 10606
™ MAIL NO-RISK COUPON TODAY " "

WALLACE BROWN, DEPT. AVX-27
Westmoreland Ave., Wliite Plains, N.Y. 10606
Please send me the following Alabaster OvkI(s)
with full money-back guarantee if I am not
delighted.

D One for $5.95 D Two for $10 95

Add 75^ postage and handling for each.
New York State residents please add

appropriate sales tax.

Enclosed



stand and cook ihc ri( r we do cook

with reverence, taking care that

each precious grain swells to its

fullest but stavs firm and separate

from the rest. Perhaps we could

even inaugurate our ow n rice ritual:

a moment of silence for those who
are not getting enough of the seed

that thev love almost more than life.

The recipe below is tailored to

W estern rice tastes. Asians, whose

national preferences run the gamut

from stickv to drv rice, would have

other ideas and other strains of rice

to achieve them with. In this coun-

trv. long-grain Carolina rice is the

grain to buv to produce the slightlv

chew V. al dente texture admired bv

most people \vho have thus far de-

clared themselves on the subject in

the English language. If you want

mushier rice, use more liquid.

Rice Pilaf with Mushrooms
and Sausages

12 tablespoons (IV2 sticks) butter

1 medium onion, chopped

Wi cups unwashed raw rice

3% cups (30 ounces) chicken stock

2 canned Italian tomatoes, seeded

and chopped

15 small mushroom caps sauteed in

1 tablespoon butter until tender

15 small link sausages pricked with

a fork and sauteed in 1 table-

spoon butter until solidified and

crusty

1. Melt the butter in a large,

heavy-bottomed saucepan, add

the onion and stew until soft-

ened. Add rice and stir over me-

dium-high heat until rice turns a

milky color. Add chicken stock

and bring to a boil. Cover, re-

duce heat, and cook for nine

minutes.

2. Stir in tomato and sauteed

mushroom caps and sausages.

Cover again and continue cook-

ing over low heat for nine more
minutes or until rice is cooked

through but still firm. Let the pi-

laf sit, off heat but covered, until

any remaining liquid is ab-

sorbed. If kept covered, the fin-

ished pUaf will stay hot enough

to serve for twenty to thirty min-

utes. It can also be held in a

warming oven for two hours.

The butter keeps the grains

apart.

Yield: 6 servings

Raymond Sokolov is a food colum-

nist and editor of Great Recipes

from The New York Times.

Follow in Darwin's Wake
For Museum members, cruising from Tierra del Fuego to

Buenos Aires can be a memorable vacation and a chance to see

and learn what inspired one of mankind's "great leaps forward."

Darwin sailed to Tierra del Fuego and the east coast of South

America to see and study the wildlife. Now, we're going to take

85 Museum members to retrace his route, cruising on the cele-

brated M.S. Lindblad Explorer. Along the way. Dr. Junius B.

Bird, Curator Emeritus of Anthropology, will outline the pre-

history of the area and take us to some of the sites he has ex-

plored for The American Museum. Dr. Roger Payne will also

accompany us to make sure we see and understand the fascinat-

ing marine life, as will ornithologist Maurice Rumboll of the Ar-

gentine Museum of Natural History, explorer and writer Eric

Shipton, the former head of the Charles Darwin Foundation,

Dr. Roger Perry, and botanist Natalie Goodall. Logistics are un-

der the supervision of the well-known travel planner Lars Eric

Lindblad; the program is the Museum's. Prices start at $2400 per

person, plus airfare and a contribution to the Museum.

Scheduled for February I7-March 10, 1975, this is the first voy-

age in the Museum's Membership Tour Program for 1975. We
have also tentatively planned an expedition to southern Africa

for September 1975, and a third trip will soon be announced.

Mail the coupon below for further details.

Mrs. Philip l\1artln

Tours for l\1embers

The American Museum of Natural History

Central Park West at 79th Street

New York, New York 10024

Please send:

Q The Darwin Itinerary Q Information about other

Museum-sponsored trips in 1975.
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Detente in Space
Americans and Russians will cooperatefor thefirst time on a joint

The Space Age began with star-

tling effect on October 4, 1957,

when the Soviet Union successfully

orbited Sputnik I, the first artificial

earth satellite. Few who lived

through that momentous event will

forget its massive political, emo-

tional, and psychological impact. In

the United States it created a sense

of urgency, a concern that led to

far-reaching demands for the

reorganization and redirection of

the educational system. The Ameri-

can public began to emphasize

science and technology as never be-

fore and spent vast sums of money

for both civilian and military tech-

nological research and devel-

opment.

Intense international competition

characterized the early years of the

Space Age. Space achievements

were viewed as an index of a na-

tion's scientific, military, and even

cultural strength. The programs of

both the Soviet Union and the

United States were dedicated to

being first to land men on the

moon. But with Neil Armstrong's

"giant leap for mankind" in 1969,

the competitive aspects of space ex-

ploration began to subside. Today a

spirit of cooperation prevails. This

spirit is perhaps best symbolized by

plans for a joint, manned earth or-

bital mission by the former space ri-

vals, the United States and the So-

viet Union. Known as the Apollo-

Soyuz Test Project, the mission is

scheduled for launch on July 15,

1975. Its primary goal, according

to Chester M. Lee, the American

program director of the joint

project, is "to test technical solu-

tions for creating compatible dock-

ing systems, which can be used in-

ternationally for docking future

manned spacecraft and stations."

The mission will also carry a com-

plement of scientific experiments,

but it was recognized from the out-

set that scientific objectives would

be secondary. The design and man-
ufacture of a compatible docking

system will not only provide a

framework for future cooperative

programs in which scientific experi-

ments could play a larger role but

will also make possible the rescue

in space by either country of a dis-

abled craft belonging to the other.

The mission is expected to pro-

ceed as follows. First, the Soyuz

spacecraft, carrying two cosmo-

nauts, will be launched from the

Baikonur site in the Soviet Union

into an orbit measuring 101 by 123

nautical miles. To prepare for dock-

ing with Apollo, the cosmonauts

will maneuver their spacecraft into

a circular orbit inclined at an angle

of 51.6° to the Equator and about

121 nautical miles above the earth.

The first opportunity for a com-

patible Apollo launch will occur

about seven and a half hours after

the Soyuz lilt-off. There are four ad-

ditional opportunities, or launch

windows, spaced about twenty-four

hours apart, each lasting about fif-

teen minutes. A Saturn I B vehicle,

launched from Cape Canaveral, will

put the Apollo spacecraft into an

orbit measuring 81 by 90 nautical

miles. Then, in a maneuver similar

to that used on ApoUo lunar mis-

sions, the three astronauts aboard

will separate the command and ser-

vice rnodules from the Saturn IV B
stage, turn around, and unite with

the universal docking module,

which will also have been carried

into space by the Saturn launch ve-

hicle. Apollo will then rendezvous

with Soyuz. The two spacecraft will

dock about twentv-four hours after

the Apollo launch.

In addition to conducting scien-

tific and technological activities, the

astronauts and cosmonauts may ex-

change visits several times while

their spacecraft are joined in earth

orbit. Throughout the mission, how-'

ever, at least one cosmonaut will

stay with Soyuz and one astronaut

with Apollo. The crews will be able

to converse in either Russian or

English during their various social

calls, since proficiency in each

other's language has been added to

the already strenuous training for

astronauts and cosmonauts.







by Michael B. McElroy

anned earth orbital mission in the summer of 1975

Tlie linkup is presently sched-

uled to last for two davs. The Sovuz

flight has a maximum duration of

six davs, while the Apollo flight,

with a maximum lifetime of twelve

davs, can continue for several davs

alter separation from Sovuz, during

which time manv of the on-board

experiments will be carried out. At

the end of its mission, the Soyuz

craft will land somewhere in central

Russia. The Apollo spacecraft will

come down in the Pacific and be re-

covered by the U.S. Navy, as in

previous Apollo flights.

The first tentative plans for the

joint space mission were formulated

at a meeting of senior NASA offi-

cials with representatives of the So-

viet Academv of Sciences in Mos-

cow in October, 1970. The meeting

was part of a more extensive ex-

change intended to identify poten-

tial areas for increased cooperation

between the Soviet Union and the

United States in the peaceful explo-

ration of space. The talks should,

however, be viewed in a broader

context. Former President Nixon

had become committed to a foreign

policy designed to hasten the end of

the Cold War. Cooperation in

space, requiring close personal con-

tact between scientists and tech-

nologists of both countries and

thereby fostering an attitude of mu-

tucd trust and confidence, played an

important role in this policy.

The meeting in October, 1970,

led to an agreement between NASA
and the Soviet Academy to study

the development of compatible ren-

dezvous and docking systems for

U.S. and Soviet spacecraft. The

agreement was formally ratified by

Premier Kosygin and President

Nixon during the President's visit

to Moscow in Mav, 1972, and led

to the decision to proceed with the

joint orbital mission, which was an-

nounced in October, 1972.

Although it was agreed from the

start that developing a compatible

docking svstem was the main objec-

tive, NASA made even,- effort to en-

hance the scientific return from the

mission. Since the project is essen-

tially two separate space flights, the

plans for scientific experiments

have for the most part been carried

out independently in the United

States and the Soviet Union.

Over the years, NASA has devel-

oped a standard procedure for se-

lecting the experimental payload for

its manned and unmanned space

flights. Once a mission has been ap-

proved, an announcement of flight

opportunities—commonly referred

to as an AFO— is sent to a distribu-

tion list composed of research labo-

ratories in this country and many
western European nations, solic-

iting suggestions for experiments.

Anvone on the list may submit a

formal, written proposal outlining

an experiment and the instrumenta-

tion it will require. The proposals

are then categorized, criticized,

rated, and reviewed by various com-

mittees before final selection.

Although most people think the

U.S. space program is exclusively

national, NASA's payload selection

system has led to the inclusion of

foreign-originated experiments on

various missions. The Mariner 10

Venus fly-by launched in Novem-
ber, 1973, for example, had an ex-

periment proposed and paid for bv

a German group. And the Pioneer

11 Jupiter and Saturn fly-by,

launched in August, 1973, carried

an experiment proposed, con-

structed, and paid for by the

French. The Russians also have per-

formed French experiments on

their space vehicles.

The NASA payload selection sys-

tem is designed to get the best scien-

tific value within the constraints of

weight, astronaut and vehicle safety,

and cost considerations, but it in-

volves a great deal of paper work, is

verv time consuming, and once selec-

tions are made, may require years for

the development of hardware. Thus

the experiments for Viking, the first

U.S. Mars landing probe, planned

for August, 1975, were selected al-

most six years before the scheduled

launch. Tlie Apollo-Sovuz mission
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Apollo SoYuz Test Project Experiments

Experiment Purpose Principal Investigator

and Institution

Physical Sciences
Extreme ultraviolet astronomy

Sky X-ray observations

Ultraviolet atmospheric absorption

To map the sky at wavelengths below

1,000 A and to measm-e the distribu-

tion of helium in the interplanetary

medium.

To map the sky at X-ray energies in

the range of 0.1 to 1.0 keV.

To measure the concentration of

atmospheric gases by ultraviolet

absorption.

C. Stuart Bowver
Universitv of California. Berkelev,

Calif.

'

Herbert Friedman

Naval Research Laboratory,

Washington, D.C.

Thomas M. Donahue
I niversitv of Michigan,

Ann Arbor, Mich.

Technology
Surface-tension-induced convection

in encapsulated liquid metals

Influence of weightlessness on

the immiscibility of monotectic

alloy systems

Role of convection in soUdification

processes in high coercive strength

magnets

Determination of zero gravity effects

on electronic materials processing

Crystal growth trom vapor phase in

zero gravity environment

Zero-G solidification of NaCl-LIF

eutectic

To determine the influence of

convective effects caused by

variations in surface tension

during heating of selected

metal allovs.

To define influence.

To define same.

To define same.

To define influence of gravity.

To produce samples with high degree

of orientation, regularity, and
fiber continuitv.

Richard E. Reed
Oak Ridge National Laboratorv,

Oak Ridge. Tenn.

Choh-Yi Ang
Northrop Corporate Laboratories

David Larson

Grumman Aerospace Corporation

H. C. Gatos

Massachusetts Institute of Technolog)-.

Cambridge, Mass.

Herbert Weidemeier
Renssalear Polytechnic Institute,

Troy, N.Y.

Alfred S. Yue
Universitv of California.

Los Angeles, Calif.

Applications
Electrophoresis

Doppler tracking

To analyze, purifv, and isolate

samples for medical and biological

research.

To study structure of the earth's

gravitational field.

Kurt Hanning
Max Planck Institute for Biochemistry,

West Germanv

George C. W eiffenback

Smithsonian Astrophysical

Observatory, Cambridge, Mass.

Life Sciences
Polymorphonuclear leukocyte response

to infection

Effects of space flight on the

cellular immune response

Microbial exchange

Biostack

Optical sensations from cosmic

rays

To study same.

To study same.

To define microbial load and

exchange.

To identify effects of cosmic

rays on biological material.

To study optical sensations

experienced by the crew.

R. Russel Martin

Baylor College of Medicine,

Houston, Texas

B. Sue Criswell

Baylor College of Medicine,

Houston, Texas

Gerald R. Taylor

NASA, L.B. Johnson Space Flight

Center. Houston. Texas

Horst Bucker

University of Frankfurt am Main.

West Germany

Cornelius A. Tobias

University of California,

Berkeley, Calif.



was on a tiu;lit schctlulc. so new

procedures were iieeessary.

Nx\SA administrator James C.

Fletcher convened an extraordinary

one-dav symposium of high-level

siientists at \^ oods Hole, Massa-

chusetts, on July 7. 1973, to talk

ahout the project. Twentv-two sci-

entists attended—eleven from
NASA and eleven from the general

scientific communitv. They dis-

cussed possible options for pavload

selection, suggested experiments

and possible experimenters, and

identified various strategies for the

over-all mission. If possible, experi-

ments w ere to take advantage of the

special features of the mission—not

only would the mission be manned
but also two spacecraft would be

available. Experiments of otherwise

liigh quality would not be excluded,

however, if they failed to satisfy

that criterion. Tliere had to be high

confidence that any prospective ex-

periment could be designed and

built on time. In practice, this re-

quirement restricted investigations

to those using equipment that was

already at an advanced stage of de-

velopment.

The pai-ticipants at the sym-

posium recommended that NASA
send out its customary announce-

ment of flight opportunities and

that it also conduct an informal

screening of proposals as soon as

thev were received at the agency's

headquarters in Washington, D.C.

This procedure would immediately

eliminate proposals of clearly infe-

rior quality and also isolate poten-

tial technical problems. Recommen-
dations for flight experiments were

to be made bv an ad hoc, external

advisory group, meeting face-to-face

at an earlv date with NASA techni-

cal personnel and with prospective

investigators in an attempt to iden-

tify the optimal pavload for the

project.

The ad hoc committee convened

in Houston on Julv 31, 1973, to re-

view 137 proposals on hand at that

time. The three-dav meeting pro-

ceeded in a generally frenetic envi-

ronment. Prospective principal in-

vestigators, who had not only

suggested experiments but who
would also have the contractual re-

sponsibility for delivering the ex-

perimental hardware and analyzing

the data collected, had been invited

to make a verbal pitch for their pro-

posals and to answer specific ques-

tions on objectives and technical
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details. Such a confronlation had

never been held before. The com-

mittee was to make its final deci-

sions on the third day with a formal

report to NASA.
August 1 was a long day for the

advisory committee. Interviews

with the investigators began at 8:00

.\.M. and continued until after mid-

night. All the proposers had trav-

eled to Houston at their own ex-

pense, some even interrupting their

vacations.

After extensive deliberation, the

committee rated the experiments in

four, necessarily subjective cate-

gories, according to merit, and into

four different discipline areas: the

physical sciences (astronomy and

space physics), technology, appli-

cations, and life sciences. An inter-

nal NASA committee met in Wash-

ington on August 10, 1973, to

select the final payload from that

list. Their recommendations, ap-

proved by Fletcher, took into con-

sideration cost restrictions identi-

fied by agency personnel as well as

the merit factors defined by the ad-

visory committee. NASA had set an

over-all cost ceiling of $10 million

for all the mission experiments. Of
this sum, .|8 million was allotted to

experiments in the phvsical

sciences and applications, with the

remainder going to the life sciences

and technology. Tlie recommended
final payload of sixteen experiments

included three from the physical

sciences, six from technology, two

from applications, and five from the

life sciences.

In the area of the physical

sciences, one experiment, proposed

by C. S. Bowyer, an astrophysicist

at the University of California,

Berkeley, is designed to provide a

systematic map of the ultraviolet

sky at wavelengths below 1,000

angstroms. Earlier unmanned mis-

sions—the orbiting observatories

and the X-ray satellites—had con-

centrated on either longer or

shorter wavelengths. If sources of

extreme ultraviolet radiation, for

example, stellar coronae, defunct

pulsars, or stars in the accretion

phase, were discovered in this re-

gion of the spectrum, new areas of

astronomical research would be

opened up. Bowyer's instrumenta-

tion complements an ultraviolet ex-

periment studying atmospheric

gases that was conducted on board

the deep-space probe Mariner 10,

which flew close to Venus and Mer-

curv earlier this year. That experi-

ment demonstrated the rich poten-

tial of extreme ultraviolet

astronomy.

An experiment suggested by as-

trophysicist Herbert Friedman of

the Naval Research Laboratory in

Washington, D.C., would extend

and complement earlier rocket and

satellite observations of the sky at

X-ray wavelengths. X-ray astron-

omy is one of the great success

stories of recent space science. The
X-ray satellite Uhuru, launched in

1970 to search the sky for objects

that radiate X-rays, found an im-

pressive variety of X-ray sources

and made possible the first tentative

identification of an astronomical

black hole. Friedman's experiment

promises new advances in this fron-

tier field of astronomical research.

The third experiment in the

physical science area, proposed by

Thomas M. Donahue, chairman of

the department of Atmospheric and

Oceanic Science at the University

of Michigan, is designed to measure

the concentration of highly reactive

atomic species in the earth's upper

atmosphere. The primary targets

are atomic oxvgen, the major atmo-

spheric constituent at the mission's

flight altitude, and atomic nitrogen,

a minor constituent, which is

known, however, to play a domi-

nant role in upper atmospheric

chemistry. These atomic species are

not readily measured by conven-

tional mass spectrometric tech-

niques. They tend to react with

exposed surfaces in a mass spec-

trometer, confusing the inter-

pretation of the instrumental re-

sponse.

Donahue's experiment takes ad-

vantage of the presence of two

spacecraft on the mission. Ultra-

violet light from a laser aboard

Apollo will be sent through a tele-

scope to an array of retro-reflectors

mounted on Soyuz. The light beam
will then be reflected back to

Apollo, where it will be detected

and analyzed by an optical spec-

trometer. Some of the light will be

absorbed by the gas between the

two spacecraft. When they are far

apart, there will be strong absorp-

tion; when they are close, there will

be weak absorption because of the

presence of less absorbing material.

The amount of absorption will pro-

vide a measure of the concentration

of atomic oxygen and nitrogen in

the atmosphere.

QO
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Careful guidance and altention

bv both astronauts and cosmonauts

is essential to the successful imple-

mentation of this experiment. In

this sense the ultraviolet experi-

ment occupies a unique position in

the test project. In order to facili-

tate the cooperative requirements, a

senior Soviet scientist, V. G. Kurt,

has been designated as a coinves-

tigator. and the Soviets have agreed

to mount the necessai'v retro-reflec-

tors in their Sovuz spacecraft.

The experiments in the area of

technolog\' are generallv designed

to identifv possible advantages of

the low-gravitv space environment

for various manufacturing pro-

cesses. Most of the experiments will

treat packages of materials in a

small, multipurpose, electric fur-

nace on board the Apollo space-

craft. The furnace is similar to the

one caiTied earlier on the Skvlab

space station. One package will be

delivered bv the Russians, run

through the oven, and returned to

them for analvsis. Space processing

of materials on a commercial scale

might become feasible and eco-

nomicallv viable in the 1980s after

introduction of the space shuttle

and its associated space laboratorv.

In the categorv of applications,

there is an experiment proposed bv

Kurt Hanning, a biochemist at the

Max Planck Institute for

Biochemistrv. in West Germanv,

designed to analvze, purifv, and iso-

late samples for medical and biolog-

ical research using continuous de-

flection electrophoresis. Samples to

be studied include ions, colloids,

and such biological materials as

proteins, viruses, and cells. By iso-

lating biological materials in pure

form, this experiment carried out in

space mav eventnallv find appli-

cation as a means of isolating rare

vaccines and serums to be used fur

medical purposes on earth. The low -

gravit\" space environment allows

higher flow rates and enhanced

separation vields compared to those

that can be realized in ground-based

laboratories using the same tech-

niques. Flow rates and vields are

limited in terrestrial laboratories bv

such factors as heat convection,

sedimentation, and buoyancy,
which result either directly or in-

directlv from the per\'asive pres-

ence of the earths gravitv.

Another applications ex-periment.

suggested bv geophvsicist George

C. Weiffenback of the Smithsonian
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Astrophvsifal Observatorv in Cam-
bridge, Massacliusetts, is intended

to study the small-scale structure of

the earth's gravitational field. Dop-

pler radar tracking will be used to

search for important clues to the in-

ternal distribution of the earth's

mass. This study of gravitational

anomalies will contribute to geo-

logic and geophysical research on

continental drift, earthquakes, and

volcanic activity. The data can also

be used to map the possible loca-

tions of various mineral resources.

This experiment will use the

Apollo-Soyuz VHF ranging system

designed to measure small changes

in the relative positions of the two

spacecraft and thus aid the docking

maneuver.

Experiments in the area of the

life sciences are intended to study

various effects of space flight on the

human system. One experiment re-

quires blood samples to be taken

from the astronauts before and after

the mission in order to learn the ef-

fects of weightlessness on polymor-

phonuclear leukocytes, the white

blood cells that play a crucial role

in determining the body's response

to bacterial infection.

Another experiment, with similar

goals, also involves an analysis of

pre- and post-flight blood samples

but has as its target lymphocytes,

cells produced in Ivmphoid tissue

that constitute 20 to 30 percent of

the leukocytes of normal human
blood. Lymphocytes regulate the

body's response to infectious

agents, either by creating anti-

bodies that destroy infection or by

transmitting information that alerts

other cells to the imminent danger

of infection.

Microbiological samples taken

from the astronauts and cosmonauts

and from the interiors of the Apollo

and Soyuz spacecraft at selected

times before, during, and after the

flight will be studied in another life

sciences experiment. The extent to

which microbial exchange occurs

between the crewmen during flight

will be monitored.

The remaining life sciences ex-

periments are designed to monitor

the possible effects of cosmic rays

on the astronauts and on selected

biological materials. These experi-

ments are similar to investigations

conducted earlier on Apollo 16 and

17; the results should extend and

complement those earlier studies.

The Russians have not publicized
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ihc experiments ihev iiun he plan-

ning to eonduet. NASA eurreniK

knows of only one, a project that

involves solar eclipse photogra[>li\

.

The cosmonauts expect to maiien-

ver Soyuz so as to use the Apt)llo

spacecraft as an occulting device to

artificially eclipse the sun while

tiiey study its corona.

At this writing the prospects for

the Apollo-Soyuz Test Project seem

fa\orable. NASA is confident that

the mission can be implemented on

schedule, and the Soviets appar-

ently share this view. The project is

billed as a "test," but there are as

vet no indications as to the nature

of possible follow-up missions. Pre-

sumablv, further joint earth orbital

missions will be designed. There

are. however, other more glamorous

possibilities for cooperation in

space. Both nations have pursued

\ igorous programs of Mars explora-

tion. Four Soviet spacecraft were

sent to Mars in 1973—two orbiters

and two landers. NASA's Viking

Project plans to land a pair of com-

plex spacecraft on the surface of

Mars in 1976 to search for the pos-

sible presence of life. As an obvious

sequel to the present missions, the

United States and the Soviet Union

could plan a joint unmanned mis-

sion to recover samples from the

surface of Mars during the mid-

1980s. The technological chal-

lenges and potential scientific re-

wards of such a venture would be

sufficiently great to justify a united

effort in that direction.

As to the more distant future,

can we exclude the possibility of in-

ternationally manned stations either

on the moon or on Mars? If inter-

national cooperation and detente

continue to progress, U.S. astro-

nauts of the 1990s may be required

to learn Chinese and perhaps even

Arabic, as well as Russian, in order

to communicate with their con-

freres in space. The prospect calls

to mind an early prophecy by So-

viet space theorist and philosopher

Konstantin Tsiolkovsky: Earth is

the cradle of mankind, but man
cannot stay in the cradle forever.

Michael B. McElroy is professor

of atmospheric sciences at Harvard

University- Born in Ireland, he re-

ceived his Ph.D. from Queens Uni-

versity in Belfast. He is a

coinvestigator on one of the ex-

periments to be carried out by the

Apollo-Soyuz Test Project.
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Molding New Plants

Biologists are learning new tricks to alter and

improve the genetic nature of plants

During the last two weeks of

July, 1974, 1 attended two inter-

national scientific congresses in

England that could have important

consequences for oiu" ability to

mold plants to suit our needs. The

Third International Congress of

Plant Tissue and Cell Cultui'e, held

at the University of Leicester, in-

cluded 600 participants from forty-

three countries. The delegates went

busily from large plenary summary
lectures to briefer descriptions of

recent reseaich and demonstrations

of new techniques. The second con-

ference, held at the nearby Univer-

sity of Notti igham, was a smaller

workshop oi. the use of plant and

fungal protoplasts as genetic sys-

tems. This meeting, limited to

about fifty visitors from fifteen

countries, was convened under the

sponsorship of the European Mo-

lecular Biology Organization. Manv
participants attended both the

Leicester and the Nottingham meet-

ings and were thus able to talk at

length with colleagues doing similar

work. As at all scientific confer-

ences, questions were frequent,

searching, and uninhibited. Some
extravagant claims, unsupported bv

adequate data, had to be dis-

counted; some theories, which

seemed logical only yesterday, col-

lapsed under the weight of new,

pre\'iouslv unpublished data. New
theories that emerged from the dis-

cussions will undoubtedly be tested

in the years ahead and discussed

further at scientific meetings. In

this way the bodv of generally ac-

cepted scientific knowledge grows

and changes from year to year.

A recent advance, described by

A. C. Hildebrandt of the University

of Wisconsin, is a new technique

for obtaining \arus-free plant strains

from previously infected ones.

When viruses become systemic,

they are usually transmitted from

generation to generation through

seeds. After several generations,

virtually every plant will be in-

fected. Sometimes such plants,

which look relatively normal, are

used commercially, even though the

grower is aware that the quality and

productivity of his line have de-

clined over the years. Hildebrandt

showed how this downward trend

could be dramatically reversed in

one generation. His method de-

pends on the fact that a virus does

not penetrate all parts of the plant

bodv; among the usually virus-free

regions are the growing point at the

extreme tip of the stem and the an-

ther of the flo'sver. If these organs

are cut off the plant, sterOized with

alcohol or diluted Clorox, and then

placed in sterile nutrient media of

the right kind, they will ultimately

regenerate entire plants. The new
plants will be virus-free and gener-

ally much more vigorous than the

virus-laden plants from which they

were derived.

The stem tip grows first, gener-

ating a mass of callus cells, from

which roots and new buds eventu-

ally arise, producing a new plant.

The primordial pollen grains of the

anther generally divide a few times

and then, as discovered bv Colette

Nitsch of Gif-sm"-Yvette, France,

they produce an embryolike struc-

ture that also goes on to produce a

vigorous, virus-free plant. At the

time the pollen cells are formed in

the plant, the process of meiosis re-

duces their chromosome number by

half. The plants grown in a culture

medium are therefore generally

haploid (that is, have cells contain-

ing a single set of chromosomes and

genes), rather than diploid (having

cells containing pairs of chromo-

somes) .

Haploid plant tissues are very

useful to the plant breeder. For one

thing, they are a source of new,

pure-line diploids. All one has to do

to develop a diploid is treat the

haploid with the well-known drug

colchicine, obtained from the plant

Colchicum autumnale. This drug

permits chromosomes to divide but

prevents their subsequent separa-

tion into two discrete nuclei. Fol-

lowing colchicine treatment, the

number of chromosomes per cell

will thus be doubled. If the original

haploid had six chromosomes (one

each of six different chromosomes),

the treated haploid, or diploid, will

have twelve chromosomes (two each

of six different chromosomes).

Since each gene on every chromo-

some will have been exactly copied

during chromosome replication, the

resultant diploid will be either pure

dominant or pure recessive for ev-

ery genetic character; no gene pair

will be present in the hybrid state.

Plant breeders usually need about

eight generations to achieve an

equivalent result.

The haploid plant derived from a

pollen gi-ain is also useful—it can be

used to produce new types of plants

quickly. When there is only one
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by Arthur W. Galston

gene of each kind, any mutation in

that gene will show up immediately.

By contrast, if one gene of a pair in

a diploid mutates, the mutation may
be recessive and thus hidden by the

unaltered homologous normal gene.

A haploid plant may be taken, its

cells exposed to mutation-inducing

chemicals, and mutations of various

kinds detected. Most mutations are

either harmful to the plant or in-

nocuous, but some are definitely

beneficial. For example, plant cells

that are resistant to some fungus

pest may be discovered after muta-

tion-inducing treatment of suscep-

tible cells. Propagation of the resul-

tant plant by tissue culture

techniques may yield a new line of

resistant plants.

Certain cells, notably those of

bacteria, can have their genetic na-

ture changed not only through

breeding and mutation but also by

the introduction of new hereditary

material in the form of DNA. The

DNA may be introduced by a virus

(in a process called transduction),

or purified DNA may be deliber-

ately applied to the receptor cell (in

a process called transformation).

Can such experimental modi-

fications be accomplished in plant

cells? There have been several re-

ports of positive results, but most

workers remain somewhat skeptical.

Lucien Ledoux of Belgium re-

ported recently that he had cor-

rected a genetic deficiency in a mu-

tant strain of Arabidopsis, a small

member of the mustard family, sim-

ply by flooding the roots of the

young seedling with a solution of

DNA obtained from a bacterium
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that did not iiave the mutant's defi-

ciency. The inference is that bacte-

rial DNA entered the plant, became

part of its genetic structure and, by

causing the synthesis of appropriate

enzymes, corrected the deficiency

of the plant cells.

Dieter Hess of Germany sim-

ilarly reported that when DNA
from a red-pigmented Petunia was

injected into a genetically albino

Petunia seedling, it caused some

red color to appear. Once again, the

inference is that the donor DNA en-

tered the receptor and was incorpo-

rated into the regular genetic appa-

ratus, leading to the expression of

the genetic potential for pigment

production. Unhappily, this trans-

formed genetic state did not persist

uniformly in the progeny, and

Hess's experiment is very diflficult

to interpret.

Colin Doy and his colleagues in

Australia grew a tissue culture of

tomato on a synthetic chemical me-

dium. Such cultures cannot nor-

mally utilize the sugar lactose for

growth, but when treated with a

bacterial virus containing the gene

for lactose utilization, they were

able to do so on a very small scale.

C. B. Johnson and his colleagues in

Sutton Bonnington, England, ob-

tained similar results with cultures

of sycamore cells. In both cases, the

data are somewhat equivocal be-

cause the results are small in magni-

tude and not clearly genetically per-

sistent. Most scientists remain

unconvinced that true transfer of

DNA has occurred from the virus to

the cell.

What would be accepted as an

unambiguous demonstration of the

transfer of genetic information from

one cell to another? Almost every-

one at the two congresses agreed on

the following ideal experiment.

Haploid tissue, derived initially

from a culture, should be separated

into individual cells through the use

of pectinase, an enzyme that digests

the intercellular cement binding

cells together. These cells should

then be placed individually on agar

in specially devised synthetic

media, permitting them to be tested

for various biochemical mutations.

Suppose one cell is found that is re-

sistant to a fungal toxin that kills

normal cells. Through tissue cul-

ture, this new resistant cell should

be grown into a plant. It could then

be propagated as a haploid or dip-

loid and, in the latter form, might

even be useful as a new fungus-re-

sistant strain. The DNA from this

resistant plant could be extracted

and an effort made to introduce it

into the cells of a normal, suscep-

tible plant. The best way to do this

is to begin with naked protoplasts

of normal cells, prepared by ex-

posing single cells to the action of

the enzyme cellulose, which digests

cell walls. The membranes of such

naked protoplasts can engulf fairly

large particles, much as an amoeba
surrounds and ingests its food. If

the normal protoplast, which is sus-

ceptible to the toxin, takes up the

DNA extracted from resistant cells,

it may become resistant itself. If so,

the protoplast should be able to

grow on a toxin-containing medium
that normally would kill it. If it

grows into a plant, and if such a

plant behaves genetically hke a re-

sistant plant, passing the resistant

characteristic on to its offspring in a

typical Mendelian fashion, then ev-

eryone would agree that the normal

protoplast had been transformed by

the DNA extract.

Is such an experiment feasible at

present? Probably, although only

six genera (tobacco, petunia, carrot,

bean, asparagus, and snapdragon)

have been successfully propagated

from single, isolated protoplasts.

But as the techniques of protoplast

culture, cell culture, and DNA iso-

lation are improved, the likelihood

of success wiU increase. I believe

that this experiment will be success-

fully carried out within a decade.

Once it is done, all sorts of new
tricks will be available to alter and

improve the genetic nature of

plants. Naked leaf protoplasts from

two different species of tobacco

have already been fused to produce

a hybrid. It is not too farfetched to

believe that new, desirable forms of

DNA, extracted from plants and

replicated in bacteria, could be in-

troduced into receptor plants

through protoplast feeding or

through carrier viruses. From such

experiments may come higher-yield-

ing crops, proteins of better quality,

disease resistance without the use of

pesticides, and even an extended

range of nitrogen fixation, which

would obviate the use of nitrogen-

ous fertilizers. Because of these pos-

sibilities, this is an exciting time for

botanists.

Columnist Arthur IF. Galston

teaches biology at Yale University.
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The Great Irish Telescope
A nineteenth-centun- peer of County Offaly lovingly

built the right instrument in the wrong place

by Trevor C. Weekes

In the famine-stricken country-

side of mid-nineteenth-century- Ire-

land, a traveler coming upon the

"Leviathan of Parsonstown" would
scarcely have believed his eves.

This was a giant telescope, the crea-

tion of William Parsons, the third

earl of Rosse. It is equally astonish-

ing today that what was to be the

world's largest telescope for sev-

enty-two years should have been
built entirely on the earl's country

estate at Birr, also known as Par-

sonstown, County Offaly, in the

geographic center of the countrv.

Lord Rosse designed and built this

72-inch telescope solely with the

aid of the peasants on his estate,

who were literally "taken from the

plow" and instructed by him in all

the complex arts of telescope mak-
ing.

Even by modern standards, the

telescope's dimensions were impres-

sive. The primarv mirror, made of

metal, was 72 inches in diameter, 6
inches thick, and weighed six tons.

The telescope tube was 58 feet

long. The instrument—completed in

1845, the year of the Irish potato

famine—was mounted in front of

Birr Castle, between two immense
walls that were 50 feet high, 70 feet

long, and 23 feet apart. Not until

1917, when the 100-inch reflecting

telescope was installed at Mount
Wilson in California, was a tele-

scope of larger aperture con-

structed.

The political structure of Ireland

at the beginning of the last centixry

was such that the vast majority of

the population lived in wretched
poverty with the potato as their

staple diet, while ^n elite minority

enjoyed considerable wealth. Many
of the aristocracy spent their lives

abroad or in private pursuits on
their vast estates, but a few made a

distinguished contribution to the

arts and sciences. William Parsons,

Lord Oxmanton, who became the

thii-d earl of Rosse, was an out-

standing example ofthis lattergroup.

Born in 1800 to a wealthy and ti-

tled family, he was educated at

home by private tutors. Later he

went to Trinity College, Dublin,

and to Oxford University, where he

received a first in mathematics.

While still an undergraduate he.was
elected to the House of Commons
in London as the member for Of-

faly. He served in the Commons
from 1821 to 1834, but after inher-

iting his father's eaildom in 1841,
he sat in the House of Lords. His

political career was undistin-

quished. From an earlv age his

prime interest had been in engi-

neering pursuits, to which he de-

voted himself completely after

1834. Sir Robert Ball, royal as-

tronomer of Ireland, said of Lord
Rosse, "In the possession of leisure

and of means, he deliberately cast

around to think how that means
and that leisure could be most use-

fully employed. ... He came to

the conclusion that the building of

giant telescopes was an art, which
had received no substantial ad-

vance since the great davs of Wil-

liam Herschel."

One of the greatest of observa-

tional astronomers. Herschel, who
died in 1822, had built a reflecting

telescope with a 48-inch aperture.

Among his achievements was his

discovery of the planet Uranus. But
because Herschel's large telescope

was generally disappointing, it was



widely belie\ed that refracting tele-

scopes, whose prime elements are

lenses, had a greater sensitivity

than reflecting telescopes, whose

prime elements are mirrors. Much
of the activity in instrumentation

for astronomy at the beginning of

the last century was therefore di-

rected toward the improvement of

refracting telescopes, chiefly by the

use of higher-quality glass in the

lenses, rather than toward the con-

struction of even larger reflecting

telescopes. After some early, unsuc-

cessful experiments with lenses.

Lord Rosse decided that the con-

struction of a reflecting telescope

larger than Herschel's would be a

project not onlv worthy of his tal-

'iSf.\_

ents but also within his resources.

The undertaking was severely

hampered, however, by the lack of

available information on the best

optical techniques of the day. The
most skilled opticians were crafts-

men who regarded their techniques

and processes as personal secrets.

In fact, the eighteenth-century Scot-

tish optician James Short had devel-

oped the art of giving a metallic

mirror a parabolic surface that was

nearly distortionless, but so jealous

was he of his secret, that shortly be-

fore he died he ordered the destruc-

tion of all his tools. Even Herschel

published little regarding the tech-

niques he had used in the manufac-

ture of large specula, as these metal

mirrors were called. Lord Rosse

was therefore forced to start from

scratch and educate himself in opti-

cal techniques. Because his estate

was located deep in rural Ireland,

far from the industrial centers of

Dublin and Belfast, he had no

skilled craftsmen at his disposal-

only the local peasantry who had

served his family for generations.

With great patience he undertook

the task of training his employees

in the most sophisticated optical

techniques then known. Although

not a trained engineer, he had a

natural talent for optical engineer-

ing; within ten years he knew as

much as anyone about the design

and construction of telescopes. All

his research work was funded from

his own estate.

For some years Lord Rosse de-

voted himself to the complexities of

casting metal mirrors. Much experi-

A visitor in the early 1900s
poses alongside Lord Rosse's

72-inch reflecting telescope,

known as the '%eviathan

of Parsonstown.
"
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menlation was required before the

rin;ht ciitniiromise in the com-

position of the alloy was arrived at.

The alloy he finally chose, con-

sisting of four parts of copper to

one of tin, is difficult to work with;

it can be as hard as steel and as

brittle as glass. Too much copper

and the reflecting surface is an inef-

ficient dull brown; too much tin and

the slightest knock will crumble the

minor.

Lord Rosse perfected his tech-

nique by first casting small mirrors.

Finally in 1840 he made a mirror

with a 36-inch aperture. Mounted
in a 26-foot tube on an altazimuth

mount, which permits rotation in

horizontal and vertical planes, it

was essentially the same design as

the one used by Herschel in his 48-

inch telescope. Preliminary obser-

vations showed that this instrument

was comparable in quality to any in

existence. Lord Rosse could thus be

confident that he had equaled, if

not surpassed, the other telescope

makers of his day. But he was not

content with that achievement and

set out to build a telescope with

four times the collecting area of his

36-inch instrument.

His experience with smaller mir-

rors led Lord Rosse to believe that

his technique would work equally

well in casting large ones. In fact, it

took five attempts over five years

before he succeeded in casting a

mirror of satisfactory quality with a

72-inch aperture. A lesser man
would surely have become disheart-

ened and indulged himself in a

more immediately rewarding pur-

suit. Each mirror required six tons

of raw materials, which had to sit

for sixteen weeks after casting in a

specially constructed oven that al-

lowed the metal to cool evenly with-

out cracking. The contemporary di-

rector of Armagh Observatory left a

vivid account of the casting of the

immense mirrors:

Above, the sky crowded with

stais and illuminated with a most

brilliant moon seemed to look

down auspiciously on [the] work.

Below, tbe furnaces poured out

huge cauldrons of nearly mo-
nochromatic yellow flame and
the ignited crucibles during the

passage through the air were
fountains of red light producing
on the towers of the castle and
the foliage of the trees such acci-

dents of color as might almost

transport fancy to the planets of

a condensed double star.

If the mirrors survived the criti-

cal cooling process, they were
ground and optically polished in an

operation that determines the opti-

cal quality of a reflector. Even-
tually Lord Rosse got a large mirror

that met his exacting standards.

The massive speculum was
mounted in the telescope on
twenty-seven felt-covered platforms

of cast iron set atop a complicated

system of supports designed so that

the figure of the mirror would not

change with different orientations

of the telescope. The 58-foot-long

telescope tube was made of barrel

staves of plain, unfinished wood
bound together with iron hoops. In

size and appearance the telescope

resembled one of the round towers

that dot the Irish landscape. These

structiu-es, attached to monasteries,

served monks in the early Middle

Ages as places of refuge from at-

tacking Vikings. The lower extrem-

ity of the telescope tube rested on a

universal joint of cast iron and
could be moved about this joint be-

tween the two massive stone walls

constructed outside Birr Castle.

These walls acted both as a wind-

break (the equivalent of the modern
telescope dome) and as the support

for a complicated series of pulleys

and counterweights that made it

possible to direct the telescope at a

chosen celestial object for study.

The astronomer rode on a special

platform and shouted instructions

to the three workmen needed to

move the "Leviathan." The solid

walls reduced the amount of sky

visible to the telescope so that the

astronomer was essentially limited

to viewing objects within 10° of ei-

ther side of the north-south line.

In February of 1845, when the

telescope was at last completed.

Lord Rosse began his first observa-

tions. Although viewing was
severely handicapped by cloudy

weather, the sky was clear often

enough to convince him and his as-

tronomical companions that his ef-

forts had not been in vain. During

the same year, however, the dread

specter of famine hung over Ire-

land. A massive failure of the po-

tato crop dramatized the disastrous

consequences of an economic struc-

ture that forced the peasantry to de-

pend on a single crop for subsis-

tence. Astronomical activity at Birr

too



Castle consequentlv ceased, and

Lord Rosso devoted himself to re-

lifi' work. Three years later, wlien

sotial conditions had improved sul-

Hcicntlv. he eommeneed a vij^orous

prot;ram of uhservations that con-

tinued until his death in 1867. Be-

tore 18-t8. he had been primarily a

telescope builder; subsequently he

became an astronomer and con-

cerned himself with the burning; sci-

entific issues of his day. Many of his

observing assistants ultimately be-

came distinguished astronomers in

their own right; Birr Castle became
one of the most important, if un-

likely, centers of scientific activity

in Europe. The third earl of Rosse

received many scientific honors for

his efforts, including the presidency

of the Roval Society, the oldest sci-

entific organization in Great Brit-

ain, and the chancellorship of Dub-

lin's Trinity College.

The quality of the drawings of as-

tronomical objects made at the 72-

inch telescope confirms the belief

that the instrument's optical perfor-

mance was excellent. The observa-

tional results achieved were not,

however, as exciting as might have

been expected considering that the

"Leviathan" was for so long a time

the largest telescope in the world.

The somewhat disappointing obser-

vations can be traced to two factors:

the telescope's mounting and its lo-

cation. The cumbersome system for

moving the instrument made ob-

serving laborious and restricted the

degree to which particular objects

could be studied. And, because of

its weather conditions and low alti-

tude, the center of Ireland, al-

though a charming site for an an-

cestral castle, is one of the least

suitable locations imaginable for a

major optical telescope. To min-

imize the distorting effect of the

ecU"th's atmosphere, modern as-

tronomers construct their telescopes

on mountaintops. To get the maxi-

mum amount of observing time, the

mountain sites selected are usually

in desert climates.

Studies of nebulae made by Lord

Rosse and his associates constitute

the outstanding work done with the

72-inch telescope. These faint, dif-

fuse objects were the subject of

much controversy in the last cen-

tury. Some observers believed them

to be regions of luminous fluids.

Others held they were conglomer-

ations of faint stars so distant they

could not be resolved individually.

Only large telescopes such as Lord

Rosse's had the sensitivity and the

resolution required to study these

objects. One such cloudy patch in

our galaxy, seen to contain many
clawlike projections, suggested to

him the shape of a crab. He named
it the Crab Nebula. The name
stuck, and the Crab remains an ob-

ject of consuming interest to to-

day's astronomers as they seek fur-

ther knowledge of supernovae.

pulsars, and neutron stars.

With his giant telescope, Lord

Rosse discovered that many neb-

ulae that had previously been unre-

solved were actually composed of

millions of stars. But other nebulae

remained unresolved, leading some

astronomers to conclude that with

still larger telescopes these too

might be resolved. Today we know
this is not the case. Two types of

nebulae exist: planetary nebulae,

which are comparatively nearby ob-

jects composed of glowing gas; and

star clusters, which may be nearby

or may be distant galaxies—star sys-

tems similar to our own Milky Way.
The meticulous observations re-

corded at the 72-inch telescope

showed that many of these latter

systems had a complex spiral struc-

ture; drawings made at the tele-

scope compare favorably with pho-

tographs taken with the most

sophisticated modern techniques.

The astronomical tradition at

Birr Castle was continued by Lord

Rosse's son, the fourth earl, who in-

herited the title on his father's

death. He made a number of im-

provements in the telescope and

was the first to measure the tem-

perature of the moon. The most ac-

tive years at Birr Castle were
1850-75. By the turn of the cen-

tury the telescope had fallen into

disuse, and in 1914 the mirror was

presented to the science museum in

London, where it is still on display.

The remainder of the telescope—the

massive wooden tube, the universal

joint, and the protecting walls—can

still be seen on the grounds of Birr

Castle. This is now the home of the

sixth earl of Rosse, who takes a

keen interest in his astronomical

forebears and is currently con-

structing a museum at the site of

the "Leviathan." Even in this age of

sophisticated scientific instrumenta-

tion, a trip to Birr Castle is an inter-

esting pilgrimage and tribute to one

of the greatest telescope builders of

the last century.
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B()<)k,s in Review by Ronald Singer

Epitaph for a Fossil Hunter

Bv THE Evidence, bv L.S.B. Lea-

k(n. Harcoiirt Brace Jovanovich.

Inc.. $9.95: 276 pp., illus.

It lias been stated that all biologi-

eal research undertaken since

the publication of Darwin's Origin

of Species (1859) constitutes

merely a commentary on his con-

clusions. At the time. Darwin

hoped that "light would be thro^vn

on the origin of man and his his-

tory."' Although his Descent ofMan
and Selection in Relation to Sex

first appeared in 1871, Daiwin had

been collecting data for this volume

since 1838. In this latter year, a

French customs official and ama-

teur archeologist, Boucher de Per-

thes, confirmed the slowly devel-

oping and flaminglv controversial

nineteenth-centuiT concept that

man may have had a prediluvial

(pre-Noachian Flood) origin. In

very ancient gravels of the Somme,
near Abbeville, he discovered flints

worked bv "antediluvian" man.

Thus it was little more than a

century ago that the climate of

opinion began warming toward the

acceptance of the concept of evolu-

tion. On rather scanty evidence

Darwin concluded in 1871, as did

Ernst Haeckel at the same time in

Germanv, that man evolved physi-

cally from some apelike or monkey-

like ancestors. Such a birthplace

was pinpointed as a hot country,

probably Africa, and the time of

origin as somewhere between the

Eocene and Miocene (between 54

million and 26 million years ago).

Steadily increasing discoveries of

fossil remains throughout the world

during the past hundred years have

built up overwhebninglv convincing

documentation of the common an-

cestry of man and his fellow pri-

mates. The idea of a "missing link"

has gone by the board as a host of

missing links have been unearthed

and dozens of other gaps in the

chain of events have become obvi-

ous. Included among the fundamen-

tal questions remaining are: which

are the most likely direct (hominid)

ancestors and which conceived the

idea of shaping a stick, bone, or

stone as a tool for use in an imag-

ined future eventuality? The at-

tempts to elucidate this conceptual-

ization and the unique social

behavior of man have only recently

led to the remaikable explosion of

studies dealing with primate behav-

ior. Furthermore, attempts to crys-

tallize the sequences in primate evo-

lution have led to new investigative

approaches, such as biochemical

analysis of albumin and other blood

elements and statistical analyses,

using sophisticated mathematics

and computers, of stiTictural func-

tions in primate locomotor adapta-

tions.

Since 1924, when anatomist

Raymond Dart recognized the first

australopithecine ("southern ape")

in South Africa, there has been a

great surge of interest in com-

paiative functional anatomy of pri-

mates. (For many years most of his

colleagues refused to accept this as

a stage, or link, between apes and

man.) Further discoveries by the

South Africans—Broom, Robinson,

and Dart—of the remains of more

than a hundred australopithecine

individuals and the Leakey family's

dramatic recovery since 1959 of

datable remains in East Africa fo-

cused considerable attention on this

group of hominids, probably to the

detriment of studies on other as-

pects of human evolution. Thus

support has again arisen for Dar-

win's hypothesis of an African

"cradle" of mankind, but surely the

evidence only highlights the fact

that most investigators have zeroed

in on African deposits and that few

have concentrated their efforts in

other parts of the world, notably

Asia, where suggestive evidence of

another "cradle" already exists.

Also, national and international

strife over several decades in Asia

has discouraged interest in field

work there.

Controversy has always been a

feature of science; in fact, devel-

opment and progress hinge on the

necessity for disbelief, reas-

sessment, and inquiry. So the ap-

pearance of one more controversial

figure on the horizon of human evo-

lutionary investigation is no sur-

prise.

Louis (pronounced Lewis) Lea-

key was born in 1903 at Kabete,

near Nairobi, Kenya. He died on

October 1, 1972, one day after he

completed writing By the Evidence,

the second volume of his autobiog-

raphy, which covers the period

1932-51. The first volume. White

African, written at the surprisingly

early age of thirty, was published in

1937. The major part of his re-

markable career was spent in an in-

defatigable hunt for fossils in East

Africa, and his efforts placed Kenya
and Tanzania on the map of pre-

history. Born of missionary parents,

Leakey displayed a tireless zeal for

converting people to interests close

to his heart, including prehistory,

building a national museum, re-

specting the status and culture of

the Kikuyu tribe (into which he had

been initiated at the age of thir-

teen), wildlife conservation, and

breeding dogs.

He took his undergraduate de-

gree at St. John's College, Cam-
bridge, majoring in anthropology

and archeology. In 1924, while still

an undergraduate, he collected fos-

sil reptiles in Tanzania (then Tan-

ganyika) as a member of the British
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Museum East African Expedition.

By 1935 he had led four arche-

oiogical research "expeditions" in

East Africa (while holding a fellow-

ship at Cambridge); on the third ex-

cursion he discovered stone tools at

Olduvai for the first tiine. He had

also excavated at Gamble's Cave,

Lake Nakuru, and Lake Naivasha

in Kenya. Although his academic

training was relatively limited, the

wealth of his field experience be-

came immense. His excavations of,

and observations on, former lake

levels and stone implements discov-

ered on various terraces led to the

development of his concepts on past

climatic fluctuations. Eventually,

tying his ideas to the observations

of Dr. Wayland of Uganda, he

charted four pluvial (wet) periods

interspaced by interpluvial (dry) pe-

riods in the East Africa Pleistocene,

which he related to the European

geochronology. These delineations

were accepted (and untested) for a

long time, but later geologists in-

volved in East African Quaternary

research dropped this scheme.

Leakey was a man of many fac-

ets. His close contact with Kikuyu
tribesmen during his formative

years gave him a mastery of their

language and deep knowledge of

their cultm'e. Later, during World
War II he served in the Nairobi

Criminal Investigation Depai-tment,

where he studied calligraphy and

assisted in solving crimes. He was a

dedicated wildlife conservationist

and a lover of pets and other ani-

mals; above all he was a naturalist

and an explorer of fossil deposits.

When I reviewed (in American
Biology Teacher, April, 1968) the

reprinted edition of White African,

I ended the review, "However, the

story of his second 'thirty years'

would certainly be more stimulating

and exciting reading, because his

boundless energy has produced

some great contributions to our

knowledge of man's prehistory.''

Anticipating that the new ineinoirs

would contain stimulating insights

into his research, scientific think-

ing, and philosophy, I found By the

Evidence sotnewhat disappointing

and reminiscent of so many ac-

counts of life in "dark Africa."

Each chapter describes about one

year of the 1932-51 period of his

life, and occasionally one gets the

impression that he was laboring to

fill a chapter. It certainly is a per-

sonal account, as stated by the pub-
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lisliiTs. bill soilU' ol'il is Irilliiiii and

iiudiiscqucnlial. Quite a larije sec-

li<iii contains Perry Mason-type

stories of liis escapades with Super-

intendent Poppy of tiie Nairobi

CID, in whicli Leakey usually

comes out ibe lu-ro.

^tt. those who knew him or

know- of him will be fascinated by

parts of this autobiograpiiy. Olduyai

Gorge, with which the names Mary

and Louis Leakey will forever be

linked, was discoyered (for science)

in 191 T by the German entomolo-

gist Kattwinkel. Before World War
I, fossilized animal bones had been

collected there by Hans Reck of

Berlin. In 1913 the Germans' inter-

est in Reek's discoveries was

heightened by his recovery of a hu-

man skeleton (Oldowan man) in an

appai'ently Middle Pleistocene con-

text. Leakey describes his exam-

ination of the site in 1931 (in the

company of Reck), which seemed

to confirm Reek's claim that the

place where he had found the obvi-

ously sapient skeleton was in undis-

turbed deposits of Bed II (con-

tradicting Leakey's statement in

1929 in The Stone Age Cultures of
Kenya Colony that the skeleton

was "almost certainly . . . not con-

temporai'y with the fossil deposits of

the gorge in which it was found"'

and suggested that it was an intru-

sive burial). This yvould not be the

last time that his hypotheses and

the facts became contradictory. In

1933, however, Leakey (together

with his newly discovered and con-

troversial Kanam and Kanjera frag-

ments) visited MoUison in Munich,

examined Reek's Olduvai skull, and

became convinced of its relatively

recent age, thus vindicating his ear-

lier hvpothesis. Of course, this tied

in W'ith his Homo sapiens diagnosis

of the Kanam mandible to which he

ascribed a Middle Pleistocene age,

astounding his colleagues. Leakey

also deals extensively yvith his Ka-

nam and Kanjera discoveries and

the disbehef expressed by the influ-

ential British geologist BosweU, and

his colleagues, of Leakey's claim to

the fossils' age. Leakey admits his

inability to show Bosyvell the exact

spot of recovery, and whose side

one takes in the as yet unsettled dis-

pute remains a matter of opinion. I

personally believe that Bosyvell's in-

credulity plagued Leakey all his life

and contributed to his unceasing ef-

forts to make new discoveries. On
the other side of the coin, however.

is ail aspecl iil' I,eake\'s life noted

in the piiblisiiers |)rolooiie: "For al-

though the outstanding importance

of his fossil discoveries is uniyer-

sally aeelainuHl, Leakey's own iii-

terpretalioii of them is not. It is to

his credit that this fact never embit-

tered him."

For the younger scholars who
study Leakey's recent publications

on Olduvai Gorge, there must be

some mystery in the appaiently pe-

culiar way he designated and cata-

loged the various gullies and sites

where he collected fossils for thirty

years. For example, one of the rich-

est sites was designated FLK in

1931, the letters representing Frida

Leakey Korongo. (Korongo is an

African word for gully, or eroded

trench, and Frida was Leakey's first

wife.) Here, thirty years later, his

second wife, Mary, discovered the

first remains of Zinjanthropus. In

1935. he designated another gully

MNK (Mary Nicol Korongo, after

the maiden name of his future sec-

ond wife, who began doing draw-

ings for his book Adam.'s Ancestors

in 1933), in which remains of so-

called Homo habilis were eventu-

ally discovered; while in LLK
(named after himself) the so-called

Chellean man {Homo erectus) was

discovered.

He provides brief insights into

his personal maiTied life—the di-

vorce from Frida and his devotion

to, and respect for, Mary. With

pride he points to the recent impor-

tant discoveries of his son Richard,

who is following in his father's foot-

steps as the intrepid, skilled fossil

hunter.

Like many other scientists, Lea-

key had difficulty finding funds for

his research work and also for his

personal needs. Fortune occasion-

ally smiled upon him as, for ex-

ample, in 1936 when he was of-

fered a two-year research grant and

salary by the Rhodes Trust to un-

dertake a detailed study of the Ki-

kuyu. He provides a fascinating ac-

count of the thoroughness with

which he undertook the study, es-

sentially extensive oral reports from

the tribesmen of their beliefs, cus-

toms, and traditions. The final draft

of his report, which ran to nearly a

million words, was not published in

his lifetime, but fortunately, his

wife is now editing it for publica-

tion.

Leakey pays constant tribute to

Mary Leakey, yvho undertook exca-
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YOU'LL SEE the whole magnificent land

from the snows of Ml. Kenya and Kilimanjaro

to the beaches of the Indian Ocean . . . tribes-

men as natural and exotic as the wildlife . . .

white settlers ... Asians in turbans or saris

. . . veiled Moslem women . . . the ethnic

struggle . . . tribalism vs. nationalism . . . agri-

culture vs. conservation . . . progress vs. pre-

historic folkways.

YOU'LL BE COMFORTABLE. Room and bath

at delightful lodges—uncrowded cars—every-

one has body room and a window seat—new
uxurious five passenger

2-engine planes—lei-

surely pace—frequently
two nights in the

same place.

For brochure, see ynur travel agent or write to:

(212) 354-1480Sierra Club
East Africa Field Trips

c/o Club Tours. Inc.

Dept. NH 11, 25 West 43 St., N.Y., N.Y. 10036

Please send your East Africa brochure to

Name_

Addres

City. -Zip.

departures in (month)

organized and operated by Club Tours, In
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Genuine 50,000,000 year old Brazilian Agate
cut, polished ft agape with eyes to humorlze/

• Postage, etc. $1.50 eM
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FREE; brochure featuring Pe
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Aladdin House, Ltd

Dept. PN-1 174 • «48 Ninth Ave.

DROLL YANKEES HUMMINGBIRD
FEEDER has 3 i

feeding stations,
|

a three year

guarantee, and
is simple, strong

& easy to clean.

$8.25 postpaid.

Write for free

catalog of our
bird feeders &
bird song
phonorecords. «,

DROLL YANKEES INC., Box 98-N
Foster, Rhode Island 02825

Telephone orders: 401/647-2727

CRUISE
INLAND
FLORIDA

Relax 5 days on the Lazy Bones plus airboat and
swamp buggy jaunts in Everglades country, SI 87

complete, Mid-Dec. thru April. Featured on Jack
Douglas TV series. For brochure and reservations

Capt. Stan Maurer SHANTY BOAT CRUISES

Box 366D, Fort Myers, Florida 33902

^BOOK HUNTING?-^
Virtually any book located—no matter how
old or long out-of-print. Fiction, nonfiction.

All authors, subjects. Name the book—we'll

find it! (Title alone is sufficient.) Inquire,
please. Write: Dept. 65.

BOOKS-ON-FILE
UNION CITY, NEW JERSEY 07087

FREE INFORMATION

ng ond )l hobby, FREE No-

MINERAL OF THE MONTH CLUB
P.O. Box 487-HG YucaJpo. Calif. 92399

vation of many of the sites discov-

ered. With continual diversion of

his interests throughout his career,

it is surprising that Leakey did not

call on his many colleagues—ar-

cheologists and geologists—to un-

dertake or assist in excavating the

numerous sites he discovered but

seldom excavated thoroughly, espe-

cially considering the importance of

obtaining accurate geologic inter-

pretation of the sites. It was really

only after the discovery of the

"Zinj" skull in 1959 that "outside"

collaborators were invited.

Leakey highlights in his book the

problems of transportation and field

work in East Africa. Because of the

difficulties of obtaining water in the

Olduvai Gorge, he was occasionally

forced to use a rhino-spoiled water-

hole. With a certain nonchalance he

portrays the sweat, tears, and laugh-

ter involved in fossil hunting and

archeological excavating under try-

ing conditions. His extensive obser-

vations on African wildlife are re-

vealed in interesting snippets about

various animals he encountered. He
describes with pride his part in the

development of a wildlife preserve

(now the Nairobi National Park)

unencumbered by government offi-

cialdom but entrusted to an inde-

pendent board in 1946. He
recounts stories about Italian pris-

oners of war captured in Ethiopia at

the beginning of World War II and,

in particular, their participation in

the building of the open-air mu-

seum at the remarkable Olorgesailie

site with its thousands of Acheulean

stone tools. He spends much time

on his adventures as a handwriting

expert and "sleuth" in the Nairobi

CID, and in many of the cases his

imagination and keen observation

stood him in good stead.

The account of his numerous vis-

its over many years to the Miocene

sites on Rusinga Island in Lake

Victoria—at first by dhow and later

,

by motorboat—provide a warm
background touch to the important

discoveries of the dryopithecine

(Proconsul) apelike remains. Al-

though he refers to his collaboration

with Sir Wilfrid le Gros Clark on

the publication of the earlier obser-

vations, it is in these accounts that I

would have wished for more details

of his thoughts on the controversial

issues.

The chapters dealing with his

preparations for, and organization

of, the First Pan-African Congi-ess

of Prehistory in Nairobi in 1947

constitute interesting historical

documentation. He recalls serious

and amusing incidents that provide

titillating sidelights on notable per-

sonalities in prehistoric studies. He
ends this volume with a note about

the Second Congress in 1951:

scheduled to be held in South Af-

rica in 1947, it had to be canceled

because of the new government's

rigorous apartheid policy and was

transferred to Algiers.

This book contains a fairly

lengthy publisher's prologue and an

epilogue in which aspects of Lea-

key's varied and energetic career

are accented. They make reference

to his many discoveries, his exten-

sive influence, and his personality.

Although they mention his con-

troversial nature, they only com-

pound confusion by "taking sides"

in some of the scientific harangues.

These issues should be left for sci-

entists and history to decide. Lea-

key's influence was pervasive and

notable, and his discoveries of such

importance that he does not need

vindication or reinforcement from

his publisher, no matter how well

motivated the latter may be. From
this source it smacks too much of

publicity, rather than recognition of

scientific merit.

By the Evidence conveys the

thoughts, ideas, and Wel-

tanschauung of a great and pio-

neering prehistorian and fossil

hunter. One easily detects in these

pages Leakey's effervescent enthusi-

asm, missionarylike zeal, singular

energy, multifaceted personality,

stubbornness, and determination.

In and between the lines one can

read his character and true self, and

different people will analyze these

differently: his admirers and his

critics will not recognize the same

traits, but that only reflects his life.

The heights by great men
reached and kept

Were not attained by

sudden flight,

But they, while their com-

panions slept.

Were toiling upward in

the night.

Longfellow,

"The Ladder of St. Augustine"

Ronald Singer is the Robert R.

Bensley Professor in Biology and
Medical Sciences and chairman of
the Department of Anatomy at the

University of Chicago.
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In the Human Interest, by Lester

R. Brown. W. W. Norton & Co.,

$6.95; 190 pp.

In the Human Interest is an im-

portant new book, both as a su-

perb, concise summars' of the criti-

cal state of the human food system

and as a call for specific action to

salvage it. Ironically, in publishing

such a straightforward account of

the world situation. Brown, a

former official of the Agency for In-

ternational Development and now a

Senior Fellow at the Overseas De-

velopment Council, may endanger

his credibility with the planet's nu-

merous technological Pollyannas.

Such is the price of honesty. In our

strange world, physicians who diag-

nose critical illnesses and prescribe

cures are rarely labeled pessimists.

Yet, when a well-informed, pre-

viously optimistic, agricultural

economist like Brown joins the

ranks of the ecologists, systems ana-

lysts, and others who have con-

cluded that the human species is

breeding, plundering, and polluting

itself to the brink of disaster, he

runs the risk of being dismissed as

just another doomsayer. We hope

instead that Brown's book is read,

understood, and used as an outline

for action all over the world.

For In the Human Interest is one

of the most accurate and up-to-date

reviews in print of the state of the

planet. Written in part for delegates

to the United Nations World Popu-

lation Conference, it connects popu-

lation growth with worldwide eco-

logical and economic conditions

and the limited availability of food,

energy, and water supplies neces-

sary to sustain Homo sapiens.

After tracing a brief history of

population growth. Brown debunks

the myth that technological break-

throughs in agriculture and energy

generation will allow us to farm the

deserts and feed the starving bil-

lions. He outlines many of the con-

straints that make massive famines

likely: burgeoning population

growth, increased affluence, unpre-

dictable weather, the inability of

plant scientists to coax higher yields

from soybeans, the steady decline of

ocean fish catches, and the dis-

appearance of fertile land not al-

ready under cultivation. He does

not discuss some of the most serious

ecological threats associated with

agriculture, nor does he stress the

critical problem of the decay of ge-

netic variability in our crops. But

considering his intended audience

this may have been a wise decision.

Politicians, at the United Nations or

elsewhere, are not likely to read a

long book.

Having outlined the case for pop-

ulation control. Brown then takes

an extremely controversial stand on

the maximum size to which the pop-

ulation should be limited. He ar-

gues convincingly that the popu-

lation must be stabilized at just

below six billion, half the number
that U.N. demographers consider

"most likely." Other people have

recognized that demographers con-

sider fertility, mortality, and growth

rates in a vacuum and fail to assess

the availability of the resources nec-

essary to sustain the numbers of

people they project. These people

do not take the U.N. projections se-

riously, simply assuming that great

rises in the death rate will occur to

halt population growth by the early

part of the next century. But

Brown, as far as we know, is the

first informed person to propose

that growth can be halted, without

another doubling, by lowering

birthrates. His plan for stabilizing

world population is comprehensive

yet conservative. He calls for in-

creased government family plan-

ning activity, expansion of con-

traceptive delivery through com-

mercial channels, changes in the

role of women to de-emphasize

childbearing and rearing, and im-

provements in health care ^nd so-

cial security programs— all as in-

ducements to lower birthrates. He
cites hopeful birthrate trends in

both overdeveloped and under-

developed countries, which indicate

the job could be done. We suspect

he is overoptimistic, but the at-

tempt is certainly worth the effort,

for any progress made in lowering

birthrates will tend to limit rises in

death rates.

Brown's plan for reversing the

trend to what he terms "super-

affluence" in developed countries is

much less specific, although ac-

knowledged as equally necessary as

curbing population growth. Reduc-

ing energy consumption by reduc-

ing the use of automobiles and the

consumption of meat by wealthy

and middle-income people is a solid

first step, according to Brown, since

a mere 10 percent drop in U.S. beef

consumption could free tens of mil-

lions of tons of grain for starving

people in poorer countries. In addi-

tion, he suggests increasing the

amounts of loans and aid to poorer

countries that emphasize labor-in-

tensive (rather than energy-con-

sumptive) economic, social, and ag-

ricultural development, in order to

reduce unemployment and increase

food supplies and financial reserves.

The alternatives are clear, ac-

cording to Brown. We must either

embark on crash programs in popu-

lation control and social and agri-

cultural development both here and

abroad or soon suffer "one of the

great discontinuities of human his-

tory." The world's people have

little time left to wonder which it

will be.

Paul R. Ehrlich

and
Paul J. Growald

Stanford University

Belau Archipelago

revealed through the

lens of a camera

This Living Reef, by Douglas

Faulkner. Quadrangle/The New
York Times Book Co., $22.50; 179

pp., illus.

T~\ouglas Faulkner ought to take

-^-^a lesson from his camera. In

his hands it has taken exquisite por-

traits of a coral reef—without com-

ment, interpretation, or moral judg-

ment. Not so his text, which is a

hard sell for experiencing a mind-

expanding appreciation of life's

deepest mysteries. Unfortunately,

what an archipelago of incredible

beauty did for Faulkner, Faulk-

ner's prose will not do for us. His

photographs have a better chance.

Some seven years ago Faulkner

discovered the Belauan archipelago,

an isolated string of volcanic islands

and coral reefs in the western Pa-

cific. Captivated by their natural

charm and serenity, he made five

trips to the islands in as many years

and investigated and photographed

the entire range of marine environ-

ments that exists there. He dove off

outer reefs that slope into the deep

ocean, swam through shallow passes

and lagoons, poked along the is-

lands' coves and inlets, and lugged

his camera and aqualung into the

jungle to examine the curious ma-

rine lakes that are connected to the
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Tropic Sky ascidians on black coral

Sea only by underground channels.

The result of his survey is This

Living Reef. The slim volume con-

tains 107 photographs, preceded by

some 30 pages of text and followed

by brief explanations of the plates.

The book opens with a delightfully

grisly legend of the islands' genesis,

then goes on to rambling descrip-

tions of the islands themselves and

to more or less scientific ex-

planations of their creation and evo-

lution. Throughout the text there is

an uncomfortable mixing of

science, poetry, and ingenuous mor-

alizing. Do the earth's restless tec-

tonic plates really "creak"? And
does a coconut "gamble to reenact

what was rehearsed and coded in its

genes"?

The scientific content of the

book is as accurate and complete as

it need be for a work of this kind

and suffers only from the usual

problems that occur when a non-

scientist tries to generalize and

Pincushion sea star

drastically abbreviate information

he only partially understands. The

subject's outline is generally true,

but its complexities and con-

tradictions get trampled underfoot.

Faulkner states emphatically that

the realms of science, poetry, and

philosophy have never seemed mu-

tually exclusive to him. He is deter-

mined to combine the three. Facts,

he says, "aren't alive for us unless

transmuted through poetry and phi-

losophy as expressions of our en-

counter with the world that sur-

rounds us." It is an ambitious

attempt, and until the author illus-

trates how consistently scientific ex-

planations can obstruct the flow of a

narrative or how completely the

anthropomorphizing of the natural

world can deflate the impressive

neutrality of science, one is not

fully aware of the difficulties of

wedding the three realms.

The text ends with an account of

a day's work—a hard, sweatv climb
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downfish amid sea anemones

through the jungle into a perfectly

hidden marine lake. At last the au-

thor is working with his own obser-

vations, and the slippery rocks,

steep, overgrown trail, and menac-

ing darkness of the jungle have a

refreshing immediacy that is broken

only occasionally by detours into

heavy life-death- me- thee-and-the-
jellyfish philosophizing.

The photographs, whicli make up
the major portion of the book, are

divided into four sections: the outer

reefs, the passes, the lagoons, and

the coves and marine lakes. Here
Faulkner's talent shines. Wide pan-

oramic views of the islands and reef

flats orient the viewer as he is led

into a world of incredible splendor.

There are fish with gaping jaws, co-

ral communities as colorful as a

stained glass window, and a com-
position of a silver crinoid with red

sea whips as starkly abstract as a

modern painting. The range of col-

ors, subjects, and feelings is re-

markable, and Faulkner wisely

places his explanations—combina-

tions of scientific identification and

personal observation—at the end of

the book, where they will not de-

tract from the impact of the photo-

graphs. The plates are truly beau-

tiful, and happily, we are allowed to

respond to them as we are able.

Susan Schlee

no







Announcing the first space magazine written to be understood...

PopularAstronomy:

A new magazine.

A special offer

Explore the world around you,

and the worlds beyond ....

It's true that men have been walking on the moon for years.

Yet, for the non-scientist, no single publication has been

available to explain, in non-scientific terms, the mysteries

of the space we've begun to explore.

POPULAR ASTRONOMY
MAGAZINE IS GOING TO CHANGE ALL THAT
Each month, Popular Astronomy will unravel hundreds of

awesome facts about the stars, planets and galaxies that

surround us. In language that novice, hobbyist and amateur

scientist alike, can understand.

Leading experts in the fields of astronomy and space tech-

nology will bring you up to date on the latest developments

in their specialties, and provide you with hours of enter-

taining reading at the same time.

STUNNING COLOR PHOTOGRAPHY BRINGS THE
BEAUTIES OF THE UNIVERSE INTO YOUR HOME
Unlike other astronomy publications designed specifically

for the professional scientist, the feature articles in Popular

Astronomy will be superbly illustrated. And, as an added

bonus, each issue will contain a full color center spread you

will want to collect and treasure. A grouping of these strik-

ing photographs will make a unique conversation piece for a

recreation room or den . . . and identify you as an individ-

ual in pursuit of knowledge and understanding.

POPULAR ASTRONOMY PREVIEWS

In the months ahead, you'll read articles that deal with . . .

A star-by-star tour of the evening sky. Discover which

planets are visible to the naked eye at certain times of the

year, and the many other wonders that can be revealed with

the use of binoculars or a small telescope.

Build-you-own telescope projects. Educational and lots of

fun! Step by step illustrations insure success, even for the

beginner.

Celestial Events. Up-to-the minute reminders of solar and

lunar eclipses, meteor showers, occultations and other sky

shows you can observe from your locale.

Product Reviews. Offer objective analyses of optical and

astronomical equipment, where you can get it, and what

you can expect to pay for it.

Club news and travel notes. You'll get reports of upcoming

observation expeditions, openings of new planetariums, and

the formation of astronomy groups in your locale.

If you've ever been the least bit curious about what exists

in the skies above, you'll Tmd Popular Astronomy an irresis-

tible magazine. And, if you take advantage of this excep-

tional introductory subscription offer, you'll be automatic-

ally enrolled in the Galaxy Discount Society, compliments

oi Popular Astronomy.

SPECIAL CHARTER MEMBERSHIP OFFER
The first issue of Popular Astronomy will be published

early this spring. If you subscribe now, you can save 1/3 off

the regular price of $15.00 for twelve issues. You save

$5.00 and are assured the lowest subscription rate when

you renew. You will also receive a free membership for

Galaxy Discount Society, which entitles you to attractive

savings (a minimum of 10 per cent) on astronomical books,

star maps and equipment of all types.

Popular Astronomy Magazine

245 East 25th Street - New York, N.Y. 10010

Yes, please enter my subscription. My check (or money
order) for $10.00 is enclosed. I understand that 1 will

become a charter subscriber, and that I will be entitled to

a minimum discount of 10 per cent on astronomical

supplies as a member of the Galaxy Discount Society. I

also' understand that you will refund my subscription at

any time if I am not pleased with Popular Astronomy

Magazine.

NAME

ADDRESS

CITY

I I
Please enter gift subscription (s) and send

special gift announcement card(s) with my name. I en-

close a separate sheet of paper listing name(s) and

address(es) of recipient(s).
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Celestial Events

by Thomas D. Nicholson

Sun and Moon. The sun moves from Libra in early November,

through Lupus and Ophiucus, and into Sagittarius by mid-Decembei-;

this takes it progressivelv farther south of the equatorial plane. And

with its southerlv motion, the sun spends less and less time above the

horizon in the Northern Hemisphere. Although the shortest day of the

vear doesn't come until late December, the earliest sunset of the year

occurs on December 10 or 11 at the mid-latitudes of the United States.

After new moon on November 13, the early crescent should be vis-

ible in evening skies bv the 16th. First-quarter moon is on November

21: full moon on No\^ember 29. Thereafter, the moon is in the morn-

ino- skv. rising later than sundown and remaining in the sky past dawn.

La^st-quarter moon occurs on December 6; new moon again on Decem-

ber 13.

Partial Solar Eclipse. A partial eclipse of the sun occurs on De-

cember 13. visible throughout the United States (except Alaska and

Hawaii), eastern and central Canada, and Mexico. The eclipse will take

place during the morning hours, beginning about an hour before noon

(standard time) along the eastern seaboard, progressively earlier to the

west. In the mountain and Pacific states and in western Canada, the sun

rises partially eclipsed. Duration will be nearly three hours along the

east coast, where more than half the sun's diameter will be covered at

mid-eclipse.

Stars and Planets. Jupiter and Saturn appear on our star map

this month. Jupiter is in Aquarius, well up toward the south at dusk,

setting about midnight: Saturn is in Gemini, rising in the eai'ly evening

before Pollux and Castor and remaining in the sky tijl dawn. Venus is

an evening star, but sets too eajJy to be seen. Mercury and Mars are in

the morning sky, but thev rise too late to be seen before dawn.

The Leonid meteor shower reaches maximum on November 17, the

Geminid shower on December 14, with no moonlight in the morning

skies on either occasion. The Leonids normaUv produce up to fifteen

shower meteors per hour, some very bright; the Geminids are not noted

for their brightness, but a patient observer may see as many as fifty me-

teors per hour.

November 17: Leonid meteor shower reaches maximum.

November 21: Moon is at apogee, farthest from earth.

November 22: Jupiter is near the moon this evening.

November 24: Mercury is in conjunction with Mars.

November 29: A total lunar echpse occurs, after moonset in most of

the continental United States, and at least partly visible in Alaska, Ha-

waii, and in northwestern Canada.

December 1-2: Saturn is near the moon from moonrise, shortly after

dark, until dawn.

December 3: Moon is at perigee, nearest the earth.

December 13: Partial solar eclipse, visible throughout North Amer-

ica.

December 14: Geminid meteor shower reaches maximum.

* Hold the Star Map so the compass direction you face is at the bottom, then match

the stars in the lower half of the map with those in the sky near the horizon. The map is

for 10:20 p.m. on November 15; 9:20 p.m. on November 30; and 8:20 p.m. on Decem-

ber 15; but it can be used for about an hour before and after these times.
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Island of Saints . . .

Com ifilledfrom page 69

those that are not. Anecdotes are

the most popular of all folklore

forms and are far more humorous

than legends. One typical anecdote

concerns piloting, or navigating.

Only one pilot remains on the is-

land, but earlv in the century men
of several families guided vessels

through the sound south of Inis

Beag to ports on the mainland. The

man who still plies the trade seldom

contacts likelv customers now, and

what with modern charts and navi-

gating instmments, more often than

not his sen'ices are refused once he

rows out to a ship. But piloting is

still very much alive in people's

memories, and they relate many
tales of real and imagined humor-

ous experiences of pilots. One of

these concerns a fishing crew that

was hailed bv the captain of a pass-

ing schooner. Although not a pilot,

an aged member of the crew-

claimed that he was and climbed

aboard. The captain agreed to hire

him when he said that he knew the

coastline well. Soon after, the ship

struck bottom "with a great bump,"
and the enraged captain shouted, "I

thought you said you knew all the

rocks in the sound," to which the

islander quietly replied, "I did, and

that's one of them."

The true joke is foreign to Inis

Beag, and the word joke, used both

in English and the vernacular, re-

fers to the brief and climactic hu-

morous anecdote. One such joke

tells of a Church of Ireland pastor

on a nearby island who gave the

men working for him the day off on

All Saints' Day; ten days later when
they asked to be off once again on

Saint Martin's Day, he inquired

with seeming pique, "And where

was Martin on All Saints' Day?"
Outsiders, particularly visiting

Irish-Americans and young men on

vacation from jobs in England, are

responsible for introducing true

jokes in recent years. But the is-

landers rarely repeat these, espe-

cially if they are "dirty." Because

of sexual repression, there is no in-

digenous "dirty anecdote" tradi-

tion. I had some success telling true

jokes, but most that I knew had to

be modified. One in particular be-

came widely disseminated and had

to do with a dog who, in the origi-

nal version, urinated into a glass of

beer being drunk bv a man who had

previously abused the animal; the

penultimate line in the revised joke

became, "Do vou know your dog

stuck his tail in mv pint (of stout)?"

To which the dog's owner, a piano

player in the pub, replied, "No, but

whistle it and I'll play it by ear."

The folk of Inis Beag, like other

peasants of the Gaeltacht, com-

monly employ proverbs when
speaking Irish, but rarely do so if

using Enghsh. The islanders' adroit

use of proverbs is a mark of erudi-

tion and elegance of speech; prov-

erbs are employed to add color and

give point, to guide, to encourage,

to praise, to admonish, to reprove,

and to implement the art of in-

direction so dear to the Irish. Prov-

erbs and tales provide models of

proper behavior for children. Many
are so subtle as to be meaningless

without an understanding of the

history and culture of Inis Beag and

Ireland. "Come raise the bag on

me"—a tragic yet humorous ex-

ample—derives from the days of the

famine, when maize was distributed

to the poor and hungry. Given a

one-pound sack, an old woman with

eight mouths to feed asked an offi-

cial to help her place the "great

load" on her back. Now, "come
raise the bag on me" is used when-

ever someone receives less than he

anticipated.

Word play, combined with such

personality traits as secretiveness,

envy, jealousy, and feelings of infe-

riority, makes Inis Beag one of the

most difficult of human societies in

which to do ethnographic research.

In her book Mind You, Fve Said

Nothing, Honor Tracy admits that

fact finding in Ireland is a pre-

carious occupation: facts are

"rarely allowed to spoil the sweep

and flow of conversation,"' and the

Irishman "soars above their un-

inviting surfaces on wings of

fancy'"; he is a man "of honeyed

words, anxious to flatter and soothe,

cajole and caress"; he finds "an in-

nocent glee in misleading and de-

ceiving for its own sake," and for

him, "obfuscation is the rule."

The use bv islanders of wings of

fancy, honeyed words, and obfusca-

tion—popularly known as "blar-

ney"—reflects an archaic tradition

of verbal wit. Blai^ney, a vital com-

ponent of Irish charm, is often the

product of a delicately poised set of

defense mechanisms that can serve

to shield genuine thoughts and feel-

ings, th('reb\ protecting the ego.

These conditions led us to devise

some unorthodox reseaixh tech-

niques, the most valuable of which

\vas the composition of a 62-verse

ballad in the folk idiom. It was in-

spired by a shipwreck and rescue

that we participated in on March 8,

I960. This singular experience and

its fascinating aftermath enabled us

to gain insights into the culture that

would have been difficult, if not im-

possible, to obtain under ordinary

circumstances of research. Three

weeks after the rescue, I was urged

to turn balladist and compose a

song dwelling on the humorous as-

pects of the event and of incidents

that had occurred in the interim,

many of them involving the dis-

position of "salvaged' Vat 69
Scotch whisky, a major portion of

the general cargo. (For years after,

whisky galore was to be found in

our tight little island.) The request

was prompted by the absence of a

local composer, some spontaneous

rhyming I had done in the pubs,

and an article in a Dublin newspa-

per about the rescue written by my
wife but attributed to me (reflecting

conceptions of the division of labor

in Inis Beag). I decided to comply

with the wishes of my fellow im-

bibers, chose the air of the popular

broadside "Brian O'Linn," and cop-

ied the lyric style of its author.

I based as many verses as pos-

sible on the more prevalent, and no

doubt more distorted, rumors that

were circulating. Reprehensible

Brian O'Linn was assigned various

roles—captain of the ship, Ught-

house keeper, guai'd, priest, king,

tourist, and customs official, among

others—and eventually I arranged

the stanzas in chronological se-

quence, dealing with episodes from

the entry of the vessel into the

south sound at dawn on the day of

the wreck to what might transpire

in the years to come.

If the ballad persists, it will giad-

ually become more of a folklore

than a "fakelore" product, as it is

molded by successive singers. If,

however, it eventually dies out, 'it

will still be carried for at least one

term by my students—that is, by

those who wish to earn a passing

grade—until I retire. All that can be

said in 1974 is that, for more than a

dozen years, its singing and recita-

tion bv islanders and students have

provided scleip on both sides of the

Atlantic. D
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Announcements

This month the Museum Shop of

The American Museum of Natural

History in New York moves into

newly renovated and enlarged

quarters. A collection of Eskimo
sculpture is featured. The addi-

tional wall space in the new shop

allows hangings, prints, and post-

ers to be displayed more effec-

tively and in greater number than

before. The jewelry department

has also been expanded, and visi-

tors will have an even wider range

of items to choose from.

Museum member-subscribers

get a 15 percent discount on books

and a 10 percent discount on all

other purchases in the shop.

Gallery 77's new exhibit, "Pup-

pets: Dance -I- Drama of the Ori-

ent," opens November 13. This

showing of the Museum's exten-

sive collection of shadow puppets

from the East will feature oriental

theatrical music and continuous

screenings of films from India,

China, and Thailand.

Museum botanist Helmut Schiller

will give two talks this month. The
first, a shde lecture scheduled for

Tuesday, November 12 at 2:00

P.M. in Education HaD, is entitled

"Population Ecology: The Limiting

Factors," and will deal with the

subtle behavioral factors that af-

fect population ecology, and why
these often overlooked factors can

be more significant than the obvi-

ous ones like food and predation.

On Thursday, November 21, at

2:00 P.M., Schiller will give a gal-

lery talk on "North American For-

ests." The discussion will cover the

various kinds of forests in North

America, where they occur, and

why their occurrence is limited;

how people manage—and misman-
age—the land; and what consti-

tutes "good forestry." Gallery talks

assemble at the First Floor Main
Information Desk.

Both talks are part of the Fall

1974 Education Department series

now in progress. All gaOery talks

and shde lectures are free to Mu-

seum visitors. To obtain a com-
plete fall schedule of programs,

write to the Education Department
in The American Museum of Nat-

ural History.

"Cultxu-e and Adornment in Af-

rica," a two-week-long special pre-

sentation by the Education De-

partment, will get under way on

Saturday, November 30 and Sun-

day, December 1. with perform-

ances by guest artists in the main
auditorium at 2:00 p.m. The pro-

gram will continue in the People

Center from December 2 through

December 13 with teaching dem-
onstrations and displays. For fur-

ther information write to the Coor-

dinator of African-American
Studies in the Education Depart-

ment of the Museum.

Christopher J. Schuberth of the

Education Department will lead a

Weekend Field Trip in Urban Ge-

ology on April 26 and April 27,

1975. The group will travel

through eastern Pennsylvania and

New Jersey and will identify the

major geologic provinces in the re-

gion. Fossil and mineral specimens

will be collected and studied. The
area is noted for its great variety;

there are about six major geologic

provinces within its narrow geo-

graphic boundary.

The field trip is limited to 35

persons, with advance reservations

accepted. For information about

this and other events, you may
write to the Eduction Department

or telephone (212) 873-7507.

On November 26, a new Sky Show
begins at the American Museum-
Hayden Planetarium. "A Midnight

Clear" studies the winter sky, as it

appears now and as it looked 2,000

years ago, and questions the as-

tronomical nature of the "Star of

Christmas."

Sky Shows begin at 2:00 and

3:30 P.M. during the week, with

more frequent showings on week-

ends. Admission is $1.75 for

adults, and $ 1.00 for children.

^^^^uA.

HEATHER HONEY—
A BEAUTIFUL IDEA FOR

A LIQUEUR.

For over 700 years we've

been taking the sweetest, most

natural thing on earth and

making it part of a fine liqueur

Imported Irish Mist®

We-use just a touch of pure

heather honey. So it doesn't

sweeten, it mellows Irish Mist's

deep rich taste.

Discover what a beautiful

idea it is.

. Antique jeweled bee. James Robinson, Inc., N.>

Imported Irish Mist 5- Liqueur. 80 proof.

©1974 Heublein, Inc., Hartford, Conn., U.S.A.



LIVE IN THE WORLD
OF TOMORROW . . . TODAY!
And our FREE 164 PAGE CATALOG is packed
with exciting and unusual values in ecological and

physical science items— plus 4,500 finds for fun,

study or profit ... for every member of the family.

A BETTER LIFE
STARTS HERE

3" ASTRONOMICAL
REFLECTING TELESCOPE

See stars, moon, planels close-up' 30 to 90X.
Famous Mt Palomar Type Aluminized & over-
coated 3" diameter f/10 primary mirror, venti-
lated celt. Fork type equatorial mount Du-
rable PVC lube. Includes 1" FL 30X
Ramsden, Barlow lens to triple power, 3X

finder telescope hardwood tripod FREE: "STAR CHART", "HOW TO USE" book

Stock No. 85,240E $ 49.95 Ppd.

DELUXE 3" REFLECTOR TELESCOPE. .»80,162E $ 79.95 Ppd.
4%" REFLECTOR (45X to 135X) «85,105E S149.50 FOB
6" REFLECTOR (48X to 360X) . »85,187E $249.50 FOB

ACTUAL WORKING
SOLAR HOME PLANS
Learn all about the most fascinating
possible home of the future. It can
be your "now" answer to today's
energy crisis in housing. Expert Dr.
Harry E. Thomason tells advantages,
problems, savings, and more in this
important 20 pg fact-filled booklet. Also includes 8-page over-
size insert of basic, actual solar home plans, a valuable guide-
line to you and your architect in fitting space requirements,
design ideas, and local area building codes.

No. 9440E (Solar House Plans) $10.00 Ppd.

KNOW YOUR

ALPHA FROM THETA!

For greater relaxation, concentration,
listen to your Alpha-Theta brain-
waves. Ultra-sensitive electrode head-
band slips on/off in seconds—elim-
inates need for messy creams, etc.
Atch'd to amplifier, filters brain-

vtfaves, signals beep for ea. Alpha or.Theta wave passed. Mon-
itoring button simulates Alpha sound; audio & visual (L.E.D.)
feedback. Reliable, easy-to-use unit comparable to costlier
models. Completely safe. Comprehensive instruction booklet.

No. 1635E. (8x3x4"; 24 oz.) S134.50 Ppd.

LOW COST "StartBr" UNIT,

No. 71,809E S55.00 Ppd.

PRO ELECTRONIC

SOUND CATCHER

Parabolic mike w/^8W reflecting shield & 2
I C 's in amplifier magnifies signals 100X that

of omni-directronal mikes Catch a songbird '/?

mile off; QB's huddle strategy; sounds never
before heard. Super directivity gives highest
signal to noise ratio poss. Safe: auto, cuts off

ear damaging noises. Earphones, tape recorder
two 9v trans, batt. (not inci).

No. 1649E . (SViLB.) $299.00 Ppd.

BIG EAR "TOY" MODEL #80,176E $32.25 Ppd.

ERECT A "PRO"
WEATHER STATION

Match your forecasting skill with anyone! Set
up permanent meterology sta, for reliable

readings: windspeed, precipitation, barometric
pressure, temp

,
humidity; get wind-chill,

cloud types Top qual. equipt.: rooftop remote
reading pneumatic windspeed ind,; 11" rain

guage; holosteric barometer (inches, etc); hi-lo self register thermometer;
wet-dry bulb hygrometer. More!

No. 80,216E, ..(w/372 PG. LOG) $69.50 Ppd.

BEGINNERS KIT: COMPL. LOW COST
Stock No. 71,022E $18.95 Ppd.

MYSTERY OF

ENERGY AND AGING
Science fact or farce? Can our Great
Pyramid unlock the mysteries of en
ergy & aging — show that the ancient
Egyptians contradicted nature? Did
someone really get 85 shaves from a
blade kept in a pyramid? Test claims
like meat not rotting, things not rusting! Users of
models of Cheep's
of strange phenor
already assembled

inted to true North claim all sorts
based on resonating energy. Ours is

see thru acrylic. 6 x 9 "/a x 9 Va "
.

Stock No. 71 ,817E $20.00 Ppd.

AUTHENTIC SCALED
WINDMILLS
Real-thing replicas show wind direc-
tion, wheel silently revolves on ball
bearings. Give your grounds unique
rural charm! Great centerpiece for
planter, flowers. Use to hold yard
light, house number, sign or as mail-
box. For school, a fine "energy crisis"
everything but pump water. Heavy

utdoor finish; aluminum color w/red trim.

No. 71,923E....(17" DESK MODEL) $10.95 Ppd.

4% FOOT-14 LB No. 71,924E $32.50 Ppd.

8 FOOT-46 LB No. 85,229E $44.95 FOB

NEW! KIRLIAN PHOTOGRAPHY KIT!

Experiment in the fascinating new field of

"Kirlian electrophotography—images obtained
on film without camera or lens by direct
recording of electric charge transmitted by
animate & inanimate objects." Each "aura" dif-

fers—animate aura said to change corre-
sponding to physical changes. Kit incis por-
table darkroom, double transformer isolated from power source;

Stock No. 71,938E $49.95 Ppd.

"HIGH VOLTAGE PHOTOGRAPHY" by H. S. Dakin

No. 9129E....(60-PG. PPBK BK.) $5.00 Ppd.

nstr:

GREAT INT'L. PAPER PLANE BOOK!

Official fly-them-yourself book of paper air-

planes from SCIENTIFIC AMERICANS "1st In-

ternational Competition" Includes plans of all

winning entries, ttme-aloft records, photos.

technical data, commentaries. Has 20 unusual
designs on perforated pages for easy tear-

out. You wont believe how some of them fly!

Amusing, entertaining. 128 pages, 9"x1lV<".

Stock No. 9391E $2.95 Ppd.

MAIL COUPON FOR

GIANT FREE
CATALOG!

164 PAGES • MORE THAN
^€it\t\ UNUSUAL*W9\JVM BARGAINS

COMPLETE & MAIL WITH CHECK OR M.O.

1

1 n PLEASE SEND
I GIANT FREE

EDMUND SCIENTIFIC CO.
300 Edicorp Building, Birrington, N. I. 09007

Please rush Free Giant Catalog "E"

1^,,^

EDMUND SCIENTIFIC CO. 300 Edscorp Buildin

How Many Stock No. Description



"POP" YOUR OWN BUTTONS

reate
ith n affi) ;d, Gr

f-*' msrCr

from kindergarten to business meet
ings, to sctlool sports. Sell for profit!

Ingenious badge machine makes per- ~^ ,y :^P»CTmanent buttons: kit includes precision *»^;'.* 3KQ^
cast hand die press, matctiing color dies, starter asst, for 25
complete badges including plastic protectors. Sold nationally for

several dollars each, yours will pay off fast. Step-by-step instrs

Slock No. 71.974E S31.50 Ppd.

LIE DETECTOR TYPE METER
Amazing Emotion Met.

body re

in emot
indicate

curate. Measures ch
tstance caused by cha
5nal state Needle move

set Ideal for
projects, psy

ttery (not inci

No. 42,194E ...(2'/. x 4 x 1%") $19.95 Ppd.

LIVE IN THE WORLD
OF TOMORROW . . . TODAY!
And our FREE 164 PAGE CATALOG is packed
with exciting and unusual values in ecological and
physical science items— plus 4,500 finds for fun,

study or profit ... for every member of the family.

A BETTER LIFE
STARTS HERE

NEW BINOCULAR-TO-

CAMERA HOLDER

Fits any camera for exciting telephoto pic-

tures. '35-mm camera with 7 x 50 binocular

brings distant object 7 times nearer Ideal tor

long-range photos of wild life, ships, people,

planes, etc. Attaches easily. Use any binocu-
lar or monocular—and camera—still or movie.
color or black & white. Gray crinkle and

bright chrome finish. 10" long. Full directions.

Stock No. 70,223E S17.95 Ppd.

STARTS SEEDS IN 3 TO 5 DAYS!

New thermostatically controlled electric
greenhouse provides constant 70 growing
temperature, accelerates seed germination,
helps produce healthy thriving plants ready
for outdoor planting. Big 3 sq. ft. planting
area—29" x 15" x 4" box holds V2 bushel of
growmg medium. Germinates tomato seeds in

3-5 days; asters, dahlias, petunias, wk. or less. I

cover, supports Uses reg home current.

Stock No. 80,1 53E $16.95 Ppd.

plastic

QUALITY DETECTOR UNDER $40

New Edmund developed, fully transistorized

BFO unit capable of locating quarter at 18"—
powerful 6 trans, oscillator-amplifier circuit.

Easily compares to others priced 50% higherl

Aluminum pole and housing— not plastic! 6"

waterproof search coil (Faraday shielded to

elim outside interference); long 50 hr battery

r; 1-knob on-off tune control Reflect balance;

Stock No. 80,222E $39.95 Ppd.

TAKE TEMPERATURES
IN SECONDS
Edmund's new electronic oral thermometer
obsoletes glass mercury type, Seconds In-

stead of minutes, more accurate, much easier

to read! Put disposable cover (supply incl.) on
flexible probe, place under tongue, push but-

ton, dial meter center, read temp fast in F. &
C 92-106 F (33-41 C) in V. increments. 97-

101 F to 1 '10\ Safe, hygienic, no squinting. Compact
tors', nurses' shirt pocket. Incis 9v trans batt.. instrs.

Stock No. 42.210E $25

AMAZING NEW WANKEL ENGINE KIT!

Build your own see-through motorized model

of revolutionary pistonless type engine, rights

for which GM recently paid $50 million and
may be a '75 Vega option. Only one consid-

ered modifiable to meet new standards. Re-

places piston, cylinder, crank assemblies with

rotating discs (sections removed for firing

chambers). Smaller than conventional; fewer parts, greater reliability, same

speed w/ less horsepower. Switch. Reg. 2— 1.5V batt. (not inc.).

No. 71,424E .,(4y2" x 5" x 9") S7.95 Ppd.

519 Pg "Wankel" BOOK-#9439E SI 5.25 Ppd.

BIG 6 X 6" OPAQUE PROJECTOR!

Great buy! New lightweight compact enlarges
any picture or print matter (up to 6 x 6") for

big projection 30 to 144" away. True color re-

production! Feat : optically polished glass
lenses, heat-resist, plate glass mirror, curl-free

slide tray, heavy duty motor, large fan. Just

put two 200w household bulbs (not incl) in-

side Its steel body, plug in 8' cord, place copy
under SlOO! 13 x IS'/^ x 7Va"

Stock No. 80.217E.. (9 LB.) $69.95 Ppd.

DELUXE 5 X 5" OPAQUE PROJECTOR
No. 71 ,272E,. .(SUPER SHARP) $129.00 Ppd.

CAN'T SLEEP, RELAX? TRY THIS!

r - Ik fJ b Electronic sound conditioner simulates 4

I

" ^ ^ ^ kinds of soothing sounds of ocean surf and

^»^^^ ^ ram. 'White sound" helps mask unwanted
|A^^^^^^^ noise, adds restful, intriguing background

t^^^^^^Slm .

' )
' * sound. Program the solid-state unit to your

^^^^^^^^^^ • own need: 2 surf. 2 rain; or "white sound",^^^^^^^^^^^ proven by medical tests to have analgesic ef-

fects. Great for meditation, restlessness, sleeplessness psychology.

(A) No. 71,997E .(7V2 x 7 x 3Vi") 110V AC $79.95 Ppd.

(B) AS ABOVE, BUT "WHITE SOUND" ONLY
No. 71.980E . (6" Rd. x SVi" HI) $28.00 Ppd.

50-150-300 POWER MICROSCOPE

Amazing Value-3 Achromatic Objective
Lenses on Revolving Turret! Color-corrected,

cemented achromatic lenses in objectives
give far superior results to single lenses usu-
ally found m this microscope price range Re-
sults are worth the difference! Fine rack and
pinion focusing. Imported!

Stock No. 70,008E

MOUNTED 500 POWER OBJECTIVE:

Threaded achromatic lenses, 3mm F.L.

Stock No. 30.1 97E

..S45.00 Ppd.

....S7.75 Ppd.

USE COUPON ON OTHER PAGE TO ORDER & GET

GIANT FREE CATALOG

"FISH" WITH A MAGNET

Go treasure hunting on the bottom! Fascinat-
ing fun & sometimes profitable! Tie a line to

our powerful new specially designed 150 lb.

pull Magnet—drop it overboard in bay, river.

lake or ocean Troll if along bottom—your
"treasured" haul can be outboard motors, an-
chors, other metal valuables. Has 6 stacked

ceramic magnets. Lifts more than 150 lbs. under water!

No. 71,135E. ..(3V4 X 3%") $17.50 Ppd.

75-LB. PULL (1 LB.) W/3 CERAMIC MAGNETS
No. 71,150E.. (1 11/16 X 3V4") $11.00 Ppd.

TELEPHONE: 609-547-34118



Additional Reading

MAINE'S HUNTERS (Page 14)

Introduction to American Arch-
eology, vol. 1. G. R. Willey. Pren-

tice-Hall, Englewood Cliffs, 1966.

Prehistory of North America. J. D.

Jennings. McGraw-Hill Book Com-
pany, New York, 1968.

Archaic Indian Cemetery in New-

foundland. J. A. Tuck. Scientific

American, June, 1970.

GRACEFUL WEASELS (Page 44)

Mammals of Wisconsin. H. H. Jackson.

University of Wisconsin Press, Madi-

son, 1961.

Mammals of the World. E. P. Walker.

The Johns Hopkins University Press,

Baltimore, 1968.

Mammalogy. T. A. Vaughan. W. B.

Saunders Conipanv, Philadelphia.

1972.

American Weasels. E. R. Hall. Univer-

sity of Kansas Publications, Law-

rence, 1951.

THE APPALACHIANS (Page 52)

Night Comes to the Clmberlands. H.

M. Caudill. Little, Brown and Com-
pany, Boston, 1963.

America the Raped. G. Marine. Simon

and Schuster, Inc., New York, 1969.

Surface Mining .and Our Environment.

U. S. Department of the Interior,

Washington, 1967.

SAINTS. . . AND SCLEIP (Page 62)

The Irish Countryman. C. M. Arens-

berg. Doubleday and Company, Inc.,

New York, 1968.

The Personality of Ireland. E. E.

Evans. Cambridge University Press,

New York. 1973.

Inishkillane. H. Brodv. Schocken
Books, Inc., New York, 1973.

Gola. F. H. a. Aalen and H. Brody.

The Mercier Press, Ltd., Cork,

1969.

INTESTINAL ECOLOGY (Page 70)

Life on Man. T. Rosebury. The Viking

Press, Inc., New York, 1969.

Antony van LEEUTyENHOEK and His

Little Animals. A. van Leeuwen-

hoek. C. Dobell, tr., Dover Pubhca-

tions. Inc., New York, 1932.

IRISH TELESCOPE (Page 98)

Messier 's Nebula and Star Clusters.

K. G. Jones. American Elsevier Pub-

lishing Company, Inc., New York,

1969.

Frontiers in Astronomy. 0. Gingerich,

ed. W. H. Freeman and Company,

Pubhshers. San Francisco, 1970.

THER EARTH
FROM THE

COLLECTOR'S CABINET
OEPT. NH.IOOO MADISON AVENUE, NEW YORK, N.Y. 10021

VISIT OUR TREASURE HOUSE OF NATURAL HISTORY OR
SEND 50( FOR OUR FULL-COLOR "MOTHER EARTH CATALOG"

. riFl.Y MtTAL SHADOW BOX with bright oiange Malaysian Appias Nero and brilliant iridescent blue Brazilian Morpho Aega. 6V4" x S'/i", $12.50. BUTTEnFLV
'.iuft and black Brazilian Morpho Achilles. 71/2". $10.00. Center row JUMBO OSTRICH EGG from South Africa. 5" to 6". With Lucite stand. $1S.C
'-flAME with Orange Cosmos (rom Utah. 5Ve" x 7V>". $8.50. THE FABLEO CHAMBERED NAUTILUS from the Philippines. 6" to 8". $5.00. .Add $3.00 1

fcnsel as rllijslrateiL) PEARLEO NAUTILUS from the Philippines. 6" to 8". $7.50. (Add $3.00 for Lucite stand, as illustrated.) COLORFUL SEA-URCHI^
Ti-".el. Orange or purple 4" !') 4\'2". $7.50. (Add $2.00 (or Lucite holder.) Bottom row MAN-EATING PIRANHA (rom the Brazilian Amazon. About 6"

£F1 CORAL (rom the Philippines 5" to 7". $5.00. SHEAFFER PEN on BRAZILIAN AGATE BASE. 4" to 6". $15.00. FOSSIL FERNS, 280 to 310 MIL
rn the r.oal bea.s of .Pennsylvania. Plaque about 4" to 5". SS.OO. Plaque about 7" to 8". $10.00. (Add $2.50 (or Lucite easel.) PICTURE MARBLE from

. tains with natural scenes. Height about 6". $15.00.
.

i-ji--. ^ ri.OO, Adt; 10% (or postage and handling. Include applicable sales taxes. No overseas orders. Satisfaction gMarante«d. 5-day return pnvileg^



Come to South Africa and...

look at our art, or look at our art.

The women artists of the N'debele village

have created abstract, geometric murals on the

walls of their houses with masterly precision.

There's something about the broad, bold strokes

and bright, rich colors that has been an inspiration

to artists like Picasso, Leger and Modigliani.

And the beadwork and blankets these women
weave capture the same primitive spirit found
in their paintings.

This fascinating village is just a short ride

from Pretoria. And, as is the case with most
South African art, you won't have to look for it to

look at it. It's part of the scenery.

The work of great sculptors can be seen

in public squares throughout South Africa.

Ernest UUmann's "The Playmakers" (illustrated

above) stands in front of Johannesburg's Civic

Theatre.
SAA 707's fly the fastest, most direct routes

to this land of wonderful contrasts ... via the

Cape Verde Islands or Rio de Janeiro. And our

747's serve 13 major European gateways.

And South African's Blue Diamond first class

or Gold Medallion economy service lets your
African adventure begin the moment you step

aboard one of our Stratojets.

You'U love getting there. And we'll love getting

you there.

SOUTH AFRICAN AIRWAYS

lbthe land of wonderful contrasts.
NEWYORK, 605 Fifth Ave./CHICAGO, Suite 2106, 67 E. Madison St./HOUSTON, Suite 1519, 1100 Milam Building/LOS ANGELES, 606 S. Olive St.

SAN FRANCISCO, 360 Ftost St./TORONTO, Suite 2610, RO. Box 195, Toronto Dominion Center, Royal Trust Tower



Announcing a mid-size car

in theThunderbird Tradition.

THE 1975 FORD

w

Elite shown with optional WSW tiros,

deluxe bumper group, glass Moonroof

and deep dish aluminum wheels.

Ford Elite combines the operating

economy of a mid-size car with

styling and luxury in the

Thunderbird tradition. And in the

Thunderbird tradition of value.

Elite comes to you complete.

Unique twin opera windows and

grained vinyl roof. Driving conve-

niences standard, like'351 CID V-8,

power steering, power front disc

brakes, SelectShift transmission

and steel-belted radial ply tires.

Elite is available with power-

operated Moonroof and other

it's designed with a big 26'/i galloi

fuel tank which means a cruising

range you can really rely on.

The personal luxury mid-size

Ford Elite for 1975. Built for the

way you drive today.

THE CLOSER YOU LOOK,
THE BETTER WE LOOK.

FORD ELITE
FORD DIVISION C^^d^

or.DecorGroupoption with AM ra

automatic speed control

,
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Now's
the time
to invest

in signed
originals by
Waterfordl

Each piece of

Waterford crystal is a

signed work of art.

made by hand with

heart, as it was two

hundred years ago.

No other crystal has

a higher lead content.

Hold Waterford to

the light and you can

sec faintly etched the

mark that identifies it

as an authentic work

of art.

There's no more

propitious time for you

to invest in Waterford.

Each piece of

Waterford crystal is an

investment in timeless

beauty. You live with

it now; yet it grows

more valuable with the

passing years.

Recognizing the

cherished heritage that

is Waterford's alone,

museums the world

over exhibit antique

pieces of this fabled

Irish crystal.

To illustrate a few

current works of art:

Kinsale goblet. $11

Vase; 8'.' $30.50;

lO:' $49; 12'.' $63.50

Tall Salt & Pepper.

$26.50 the pair

If you'd like to see

more, visit the Waterford

Gallery at the important

store in your area. Or

write for free full-color

booklet. Waterford.

225 Fifth Avenue. New-

York, New York 10010.

Isn't it time you

started collecting signed

originals by Waterford?

{And English bone

china by Ayns/ey. to

go with it?)
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A strong avocational interest in

ornithology stimulated David R.

Zimmerman to investigate the gov-

ernment's Endangered Wildlife Re-

seai-ch Program. As part of that pro-

gram, the Bureau of Sport Fisheries

attempted to save the whooping
crane from extinction through cap-

tive breeding at its Patuxent facili-

ties in Maryland. Zimmerman's in-

vestigation has, however, raised

serious doubts about that effort.

Currently the president of the

Society of Magazine Writers, Zim-

merman teaches a course on article

writing at the City College of New
York, and conducts a monthly col-

umn, "Medicine Today," in the La-

dies' Home Journal. His article in

this issue of Natural History is

based on a chapter from a book he
has written on the management of

endangered birds, scheduled for

spring publication by Coward,
McCann & Geoghegan, Inc.

Syd Radinovsky has been stud\

ing terrestrial hermit crabs foi al

most ten years. Numerous trips t(

the Florida Keys, haunt of th(

purple-clawed hermit crab, have en

abled him to observe these crusta

ceans in the wild and learn how
they appropriate the empty gastio

pod shells they need for living or

land. A professor of zoology and en

tomology at Millersville State Col

lege in Pennsylvania, Radinovsk\

has also studied the biology and be

havior of mites. He plans to con

tinue his work with land crabs, e\- tj

amining their mating behaMOi,
incubation period, and egg hatch m
the field and in the laborator\

Alex Henderson, coauthor ot

"The Shell Game," has concen-

trated his research on larval devel

opment of the purple-clawed hermit

crab. He was a member of the team

that studied these crustaceans on

Boot Key, off the coast of Florida

A professor of biology at Mil

lersville State College, Henderson is \^^

now investigating territoriality in V<;;

the box turtle. *
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Austrian-born Rudi Haas spent
pai-t of his cliildhood with his

grandparents in tlie small alpine vil-

lage of Bad Mitterndorf, where each
December he observed the proces-

sion of strangely gai-bed figures on
the eve of Saint Nicholas Dav.
Haas, a professional photographer,

recently retm'ned to the village lo

probe the origins of the legendary

chai-acters personified during that

annual event. He discovered that al-

thougii the figures were once famil-

iar in many parts of Europe and
Asia, they can now be seen only in

Bad Mitterndorf. A resident of Can-
ada since 1958, Haas has photo-

graphed North American Indian so-

cieties for several museums.

HOLIDAY SHOPPING is never too hurried

in Moore County, Tennessee. Generally, our

citizens get a lot of it done with a visit to the

Lynchburg Hardware and General Store.

We hope your holiday

preparations are equally free

of haste. And that you

find goodly time to savor

the season with your

family and close friends.

CHARCOAL
MELLOWED

DROP

6
BY DROP

Tennessee Whiskey • 90 Proof • Distilled and Bottled by Jack Daniel Distillery

Lem Motlow, Prop., Inc., Lynchburg (Pop. 361), Tennessee

The first Distillery placed in the National Register
of Historic Places by the United States Government.
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SUfl Peter Christian,
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are made exclusively for Norm
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Yovlan help save Juiyi Latl
~ for $15 a month.
Or you can turn the pag

JuIyi Latemoon.

Descendant of a proud people.

Her ancestors understood

man's harmony with nature.

They were master craftsmen, farmers, and hunters

Now they are a forgotten people

to whom many promises have been made.

And few kept.

JuIyi is poor but has an abundance of hope.

She needs a helping hand.

And a friend who will understand.

For $15 a month, through Save the Children Federa-

tion, you can sponsor a child like JuIyi so that she will

not be forgotten. Give her an education so she can

grow up to walk among her people with dignity and

respect. And a portion of your $15, combined with

money from other sponsors, will also help her family

and the people of her community. With a desperately

needed food co-op, income-producing handicraft pro-

grams, vocational training, youth activities, clinics,

and more. In simple terms, help a proud people help

themselves. For this is what Save the Children has

been all about since 1932.

For you— educated, involved, and in touch with your

own heart—there are many rewards. Correspond with

a child. Receive a photo and progress reports. Reach

out to another human being. That's how Save the

Children works. But without you it can't work. So
please: clip this coupon and mail it today. Now you

can turn the page.

^ Save the Children Federatron is indeed proud of the handling
of its funds. An annual report and audit statement are available upon

equest. Registered with the U.S. State Department Advisory Committee
on Voluntary Foreign Aid Contributions are income tax deductible.

I wish to contribute $15 a month to sponsor a D boy D girl

[J Where the need Is most urgent

n Appalachia (U.S.) D Greece
n Bangladesh D Honduras
n Chicane (U.S.) n Indian (U.S.)

D Colombia D Inner Cities (U.S.)

n Dominican Republic n Israel

Enclosed is my first payment;

C $180 annually D $45 quarterly

$90 semi-annually Q $15 monthly

Instead, enclosed is my contribution of $,

n Please send me more information.

D Korea
Lebanon

n Mexico
Southern Black (U.

n Tanzania

n Vietnam

NAME. .TEL. NO..

-STATE. .ZIP.

David L. Guyer, Executive Director

SAVE THE CHILDREN FEDERATION
345 East 46th Street, New York, N.Y. 10017



A Naturalist at Large

Captive Breeding: Boon or Boondoggle*

With underfinanced friends like the

Endangered Wildlife Research Program,

the ivhooping crane doesn't need enemies

Each year more animals are

added to lists that foreshadow their

imminent demise. With each addi-

tion, the need for action to save

threatened species from extinction

grows greater.

In one proposed method, captive

breeding, a few individuals are

taken from the wild and placed in a

breeding facility. After a few years,

their hopefully plentiful progeny-
untamed traits carefully nurtured

and intact—are then set free to bol-

ster the dwindling wild population.

In the 1960s, the federal govern-

ment took its first definitive steps

on behalf of America's best-known

endangered bird, the whooping

crane [Gtus americana). The
United States Fish and Wildlife

Service assigned the project to the

newly created Endangered Wildlife

Research Program at its Patuxent

facility in Maryland.

The original plan was to take

eggs from the whooping cranes'

nesting grounds in Canada in alter-

nate years; hatch them; raise them

to breeding age; mate them, either

naturally or by artificial insemi-

nation; build up a flock of twenty

breeding pairs; and then find ways

to return their offspring or their off

spring's offspring to migratory

niches in nature.

A key factor in whooping crane

rreeding behavior allowed hope for

CO' iMerable enhancement of the

birds numbers through captive

breeding, without great risk to the

wild population. A pair of wild

cranes produce a single clutch, usu-

ally of two eggs, each year. Most

eggs hatch, but between hatching,

in late spring, and the day in au-

tumn when the whoopers return to

their wintering grounds at Aransas

Bay on the south coast of Texas,

there is an enormous—and still

'Boondoggle: "An impracticable or useless

project wasteful of time and money."

Webster's Third New International Dictionary

poorly explained—loss of young.

Typically, fewer than half of the

hatchlings survive to autumn.

By contrast, captive whooping

cranes and cranes of other species

have been induced to lay half a

dozen or more eggs in a year. If

propagation of a captive pair were

to yield even four young in a year—
and Patuxent authorities consider

this possible—then that pair would

be 300 percent more productive

than a pair of birds in the wild.

While they have by no means
achieved it, Patuxent officials also

feel that by sheltering captive

breeding birds from the rigors of

the wild they can perhaps double

the whooping cranes' productive

years.

Work began in earnest in the

spring of 1967. Eggs were taken

from whooping crane nests at Wood
Buffalo National Park, in the

swampy, remote southern fringe of

Canada's Northwest Territories, and

flown to Patuxent, where they

hatched. Eggs were also taken in

subsequent springs, and twenty-one

of the huge white birds are now



by David R. Zimmerman

being kept in pens at Patuxent.

This project is favored at

Patuxent because whooping cranes

are the bellwether species around

which the endangered wildlife pro-

gram was formed. The program's

first—and only—director, Ray C.

Erickson, began his study of

whooping cranes in 1956, and he

urged that a captive breeding ven-

ture be undertaken.

Patuxent thus is an important

chapter in an old conservation storv

and the opening chapter of a new
one. As one of the first attempts to

k
*f^

propagate a wild bird and rein-

troduce it into a migratory niche in

nature, the crane work is a scien-

tific challenge as well as a test of

the government's commitment.
The project has had some suc-

cesses, but there have also been set-

backs and failmes. Regrettably,

problems have mounted to a point

where they provoke persistent criti-

cism from crane specialists and con-

servationists—both inside and out-

side of government—in the United

States and in Canada. While some
say Erickson and his colleagues are

doing the best they can, given the

limits under which they must work,

others say progress has been too

slow to justify continuing the

project unless changes are made.
Among the major complaints are

the lack of progress toward the key
goal of inducing captive whooping
cranes to breed and some avoidable

errors that have led to the injury

and death of several of the precious

young captives. Critics of the pro-

gram almost universally feel that a

credibility gap has developed be-

tween the meager, highly managed,
and largely self-justifying informa-

tion released about the project by
Erickson and others and a far less

felicitous reality, which is rarely

discussed candidly with outside sci-

entists or the press.

Cranes are delicate birds, diffi-

cult to work with. No one has ever

raised large numbers of whooping
cranes under wire. Nor, despite

manv attempts, has anyone induced

captive whooping cranes to breed

productively. Patuxent's harshest

critics are forced to agree that

bench marks are hard to specify.

Part of the problem, however, is

unrelated to the birds. Because the

sole oflScial source of detailed infor-

mation is Erickson, who carefully

manages most, if not all the news
that is released, no one outside the

Patuxent facility knows enough to

make a fully informed judgment.

Historically, the central conflict

in crane conservation has been that

of protection versus propagation.

The protectionists, led by the Na-

tional Audubon Society, have long

held that whooping crane refuges

and flywavs must be made more se-

cure, but that the work of increas-

ing the population must be left to

the birds themselves. Protectionists

object to captive propagation, ar-

guing that the chances of success-

fully returning birds to nature are

too poor to justify taking eggs.

Whooping crane conservation

had already been rewardingly suc-

cessful. Creation of a federal wild-

life refuge at the Aransas wintering

grounds, education of hunters along

migratory flyways, and other con-

ventional efforts raised the total

number of wild, migratory whoop-
ing cranes from a low of fourteen in

1938 to more than four times that

number, fifty-nine, in 1971, only

thirty-three years later. (A severe

setback reduced the wild popu-

lation to forty-five birds in 1973.)

Propagationists argue that the

cranes are too close to extinction

not to try captive breeding to in-

crease their numbers, particularly

as a hedge against a natural or man-
made disaster that could kill many
or all of the wild population in a

single blow.

Erickson steers a middle course.

He takes enough eggs to satisfy all

but the most die-hard propagation-

ists, and he prevails against protec-

tionist critics bv arguing that he

does not take enough eggs to jeop-

ardize the wild population.

Originally, he advocated alter-

nate-year egg taking to let the wild

birds recoup any losses. Now, he as-

serts that a surprising discovery al-

lows for a far more aggressive egg-

taking schedule. Confounding ev-

eryone's expectations, Erickson re-

ports that the first three years of_

7



Because they're birds and

they're free! So you have
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without moving the camera
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egg taking were associated, not with

a decrease, but with an increase in

the number of fledged wild young

whoopers that reached Aransas

each autumn. Egg taking did not re-

duce productivity in the wild; it

might even have been of help.

If what Erickson says is true,

criticism of egg taking has, in ef-

fect, been trumped since, like the

farmer's thinning of his row, it can

be justified as improving the yield.

The wild flock increased by ap-

proximately four birds per year in

the first three years of egg taking,

compared to an increase of about

one bird per year in other years.

Researchers had observed that

when no eggs are removed, a mated

pair rarely returns to Aransas with

more than one rusty brown young-

of-the-year in tow. Erickson's hy-

pothesis is that newborn whooping

cranes are so hostile and aggressive

toward each other that when there

are two, one often kills the other. If

this is so, then taking one egg

would not decrease productivity.

After the first egg taking in

1967, eggs were taken in 1968,

1969, and 1971. None were taken

in 1970, 1972, or 1973. This year,

thirteen eggs were taken, for a total

of fifty in eight years.

Researchers had expressed fear

that moving the eggs thousands of

miles would kill the developing em-

bryos. It has not. The technique de-

veloped by National Audubon
Society biologist C. Eugene Knoder
(then with the Fish and Wildlife

Service) to transport the eggs—
which are flown by helicopter and

Canadian armed forces jet planes in

a lap-borne, padded, heated suit-

case—has been glowingly success-

ful. Erickson claims the hatch rate

for viable eggs is about 90 percent,

like that of whooper eggs left undis-

turbed in the wild.

Subsequent to hatching, how-

ever, the sailing has not been so

smooth. Of the forty eggs hatched

at Patuxent, nineteen birds remain

alive (the Patuxent flock of twenty-

one includes two birds born else-

where).

Six eggs were taken in 1967, the

first year of the program. One bird

pipped its shell on the plane and

died for want of oxygen in the

struggle of birth; since then bottled

oxygen has been carried aboard the

planes. Shortly after hatching, the

biggest and healthiest member of

the class of '67 died mysteriously
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during a severe electrical storm.

Two others of that first class de-

veloped crippling bone dislocations

at the knee joint. Both died. Erick-

son says the problem appears to

have been caused by an imbalance

of calcium in the birds' diet, which

interfered with maturational hard-

ening of their bones. Seven years

later, only two of the six members
of the class of '67 remain alive.

The class of '68 started with ten

whoopers; six are still living. On<'

died in an electrical storm, and

three others died of an amoebalike

infection, which Erickson attributes

to their being put out in the hot

Maryland sun at six weeks of age

—

when they were too young to stand

the heat. Young birds now are kept

indoors for three months, but this

has not wholly solved the tempera-

ture-control problem. As of 1973,

none of the buildings available for

young whooping cranes had air con-

ditioning. In 1969, ten eggs were

brought back. Three failed to hatch;

two were later shown to have been

infertile.

Newborn whooping cranes must

be taught to eat. Patuxent workers

decided to present food to the

young birds on a simulated beak

tip—a wooden tongue depressor.

Most captive whooper hatchlings

learn to eat in this way. One in the

class of '69 failed to—and died. An-

other became paralyzed, was unable

to stand, and died three weeks
later. Why this happened is a mat-

ter of some contention. Erickson

says the "paralysis was perhaps due

to pen-induced injuries."

So-called hardware disease

claimed one classmate. It grew ill,

failed to respond to therapy, and

died. At autopsy, the bird was

found to have swallowed a nail,

which perforated its intestinal tract.

This might have been discovered bv

X-ray, resulting in life-saving sur-

gery, but at that time Patuxent did

not have an X-ray apparatus. At

present four from 1969 remain

alive and well.

No eggs were taken in 1970. The
class of '71 already is the least suc-

cessful. Only three of its members
survive. Of eleven eggs taken, two

failed to hatch and two hatchlings,

defective and weak, soon died.

"One," says Erickson, "had to be

helped from its shell because its

head was positioned between its

legs—a poultryman would just have

thrown it out." It died within a

THE EIGHT DEADLY SINS
GLASSES: But there are only seven

deadly sins, you say. Not any

more. In these days of winning

and losing, success and failure,

some realist has come up w^ith the

eighth deadly sin. We won't keep

you in suspense any longer. It's:

Choosing The Wrong Side. Don't

you know someone who'll dig the

whole premise? A Collection

exclusive. 12.50 the set of eight

stackable 10-ounce glasses.

«3386A. 12.50 (2.75 postage

and handling).

FROM THE
HORCHOW COLLECTION

Please send- sets of the eight

deadly sins glasses. Check enclosed.

Please add me to your catalogue

Tiffen can helpyou
learn about the birds

and the bees.
Tiffen makes compact high quality

Hi-Trans'?' binoculars designed with

the outdoorsman in mind. And our
unique Roof Prism Optical System
is of such fine quality and durability,

you'll find them only where fine cam-
eras are sold. And at a price much
less than you'd expect.

Ask to see all five models of Tiffen

Hi-Trans's' binoculars. And from then

on, no matterwhich pairyou choose,

you can get as close to nature as you
want. Write for literature.

Tiffen. The binoculars with cam-
era quality lenses.

TIFFEN
Manufacturing Corp.

75 Jane Street

Roslyn Heights, N.Y. 11577

lo



Wffk. The (illitT \Miulil iidl cal anil

had Id lie lor.f-lftl. h had h,vn

btirn wilh a < ii-fuLilcii\ ihsordcr and

tlit'cl ol 1(111(1 iinpadcd in ils

csophagLis.

Four (itlicrs (ht'd. carlv (jn. of

what IupikhI out to he pn(^iiin()iiia-

Hke bacterial infections. Because oi

llie circumstances of their deaths.

Erickson was especially grie\cd.

Standard avicultural practice calls

lor segregating newborn birds from

older ones, which have already de-

veloped immunologic defenses and
can tolerate the disease organisms

that thev carry and shed from their

bodies. Young birds, lacking such
delenses, fall easy prev to these

germs, which is what happened
when, for want of space, the 1971
whoopers were penned up near a

group of older sandhill cranes. This

unfortunate loss of chicks, Erickson

says, thus was due to difficulties

that were both "detectable and i or-

rectable."

But this year's results also have

been poor. Of thirteen eggs picked

up. two lacked embryos. Nine
hatched, but manv seemed poorly

developed and weak. Five died,

most of them from bacterial in-

fections that entered their umbilical

areas, which had not closed prop-

erh . Four birds survive.

Therefore, from a total of fifty

eggs that produced forty young,

nineteen cranes ranging from one
to seven years of age remain alive at

Patuxent. Most of them had been
kept together as a flock in a small

(four-acre) fence-enclosed run.

The aim is not just to keep the

cranes alive—a feat zoo keepers

long ago achieved—but to get them
to breed. In the past, zoo keepers

have had mated pairs that produced
eggs, some of which were fertile.

But few hatched and even fewer

survived to maturity. So the task of

perfecting reliable propagation
methods rests with Patuxent.

The Patuxent workers believe

they can best capitalize on the great

experience and expertise of poultr)'

scientists by treating the whoopers
like exotic "chickens." Indeed the

\ery choice of Patuxent as the site

for the crane-breeding project is

due in part to its immediate proxim-

ity to the U.S. Department of Agri-

culture poultiT research facilitv at

Beltsville, Marvland. which devel-

oped the tender Thanksgiving tur-

keys of that name.

For example, the newborn

with NoA/iu oHc/ A)aAnd
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whoopers were raised in a flock be-

cause poultrvmen have observed

that, in the absence of parents.

\-oung birds are more apt to thri\e

and are easier to maintain when

thev are together than when they

are apart. Erickson says there is

also some evidence from sandhill

cranes that firm pair bonds and suc-

cessful matings are more likely if

the birds can pick their own mates

from a flock, rather than have a

mate imposed by their keepers.

Whether or not such free choice is

preferable for whooping cranes—

which bv nature are far more soli-

tary than sandhills—remains the

subject of considerable, unresolved

controversy.

Recently, eight birds have been

segregated as four parrs, each pair

in a separate pen. The rest of the

flock, including hatchlings from the

1974 egg pick-up, have not paired

off.

Tlie extreme pugnacitv of babv

whooping cranes, almost from the

moment of birth, threatened the

group-living arrangement. To pro-

tect them. Patuxent adopted an-

other stratagem of poultrymen. add-

ing voung birds of a different,

noncombative species to the pen as

a buffer. Seeing the young whoop-

ing cranes chase and brutally peck

one another. Erickson penned in

with them some downy turkev

chicks and also some newly hatched

sandhill crane chicks. The whooper

chicks obliginglv turned their in-

tense aggressiveness against the tur-

keys. The turkeys ran faster than

the cranes, however, and usually es-

caped, defusing the cranes' aggres-

sions and drawing them away from

their own kind.

The Patuxent group has es-

che^ved the suggestion that whoop-

ing cranes be kept from imprinting

on humans, and that thev be denied

other human encounters that might

make them less wary, thereby com-

promising their wildness. Erickson

maintains that he lacks the monev

to build—and the manpower to

run—the kind of facility in which

the birds could be raised out ol

sight of man.

To mate mature birds by arti-

ficial insemination, they must, of

necessity, be accustomed to human

presence and handling. Moreover,

it is not the present generation, but

the next one or the one after that

will be returned to the wild—and it

is with that generation that Erick-

^^^^^o^s ,^
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soil plans to lace llic wildiiess prob-

lem.

In 1971. lor ihc Inst lime, two

tliiTo-\ear-ol(l Patuxont birds |)r-o-

sontoxl th('nisel\t\s to each other in

nn})tial dispiavs and attempted, un-

su<'eessfullv. to eopuiale. Eriekson

savs he was not surprised bv tlieii'

failure; he calls it "pupp\ lo\c."

Nevertheless, an attempt was made
to capitalize on it \t\ artificiallv in-

seminatinp; the apparent female

with sperm from an older male.

Th(ne was no "take."

(iurrent policv is to leave the

whooping cranes together in a

flock, and if any two indi\iduals

form a pair bond, they are then re-

moved to a separate breeding enclo-

sure. Rather than wait for them to

copulate, when the female appears

heavy with eggs she will be arti-

ficially inseminated with semen
from her mate. Once she lays, her

eggs will be taken to stimulate her

to lay again. The eggs will then be

incubated mechanically.

Staff physiologist George Gee
says that before ai'tificial in-

semination is attempted, the adult

pair must be put into close con-

finement near humans and handled

each day for a week or so. The aim
is to reduce shock and panic-in-

duced self-injury that can occur if

wholly untamed birds ai^e subjected

to handling and genital manipula-

tion. An adult whooping crane

weighs sixteen pounds, stands five

feet high, and has a wingspan of

more than seven feet. When furi-

ous, with wings, legs, body, and

beak in motion, it can do consid-

erable damage to itself and others.

Gee has been highly successful at

artificially inseminating sandhill

cranes. He has also tried it several

times with whoopers, but without

success.

If, in the veai-s to come, Patuxent

succeeds in inducing captive

whooping cranes to lay fertile,

hatchable eggs—either naturally or

through artificial insemination-

only the first, and perhaps simpler,

half of the task will have been com-
pleted. The still uncharted task is

finding a way to return captive

stock to the wild. There is little

precedent for carrying a large, com-
plex bird of such limited numbers
as the whooping crane through one

or more captive generations to suc-

cessful reintroduction into a migra-

tory niche in nature.
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where this should be done. The wild

whooping crane population quad-

mpled—from fourteen to fiftv-

six—in the thirtv-one years between

1938 and 1969. If the present set-

back proves temporary and if the

population continues to double each

sixteen years, by the end of the cen-

tury it will surpass the Aransas ref-

uge's estimated carrying capacity.

The aim today, therefore, is less to

bolster the migrators from Aransas

to Wood Buffalo Park, than it is to

establish a second migratory popu-

lation between two new north-

south terminals within the whoop-

ers' wide former range. Besides pro-

viding added numbers of birds, it

would be insurance against cata-

strophic storms, illness, and other

disasters.

In formulating release plans, an

important decision is which captive

generation should be set free. "The
more generations you hold birds in

captivity," Knoder points out, "the

more likely you are to have domes-

tic birds instead of wild ones." In

terms of time, given the late age at

which whoopers breed, a two-gener-

ation-plus cycle in captivity means
that ten to twelve years would pass

between egg taking and the release

of the third generation back to the

wild.

For these reasons, and because

the wild flock seems to tolerate egg

taking, current plans are to release

the second generation of captives—

the young produced by today's cap-

tive generation. Erickson says that

he will wait until he has enough

breeders among his captives to in-

sure that their eggs carry a varied

representation of the genes that re-

main in the whooping cranes' lim-

ited gene pool. The first release, he

insists, will not be before 1980.

The key questions of when—that

is, at what age—and where to re-

lease the cranes remain unresolved.

One option is to release adult birds,

but the disadvantage of this is that

it is highly unlikely that any crane

that did not travel down a south-

ward migratory route in its first six

months of life would ever thereafter

find its way, north or south, to the

whoopers' tiny breeding or winter-

ing grounds.

Reinserting captive-bred birds

into a migratory route—whether the

established one or a new one—may
be the most difficult task of all.

Wildlife managers in the United

States tried for more than a decade

A)f
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Ic> Iransplaiit (laiiada i^t'ese to new

wintciinii grounds on nine national

wildlife relugos within their former

range. Although more ihan 2().()()()

geese were moved, llie projerl

failed. The experienee with geese

suggests thai moving fledged hirds

into new migratorv routes is no eas\

matter; it mav he impossible witJi

iranes, for whieh there will nexcr

bi' the numbers needed Icir broad-

side releases.

.•\mong the man\ ei)mplex pre-

release problems is determining

what kind of stressing and pre-

eonditioning captive-bred whooping
eranes will need to succeed in the

wild. But staff nutritionist John
Serafin. staff veterinarian James
Miller, and Gee foresee the need for

it. In their work with masked bob-

whites, young raised indoors in a

brooder, where thcN^ are always dry.

die in the first rainstorm when put

outside. II, however, thev are given

inereasinglv heavv dousings with a

hose, they adapt to this stress, and
few die \vhen rained upon.

Gee savs that conditioning birds

to one stress often w-ill stimulate

adaptational mechanisms that pre-

paid them for others. Thus, stress-

ing a bird with water might also

adapt it to cold.

Because there are so few wild

whooping cranes, Patuxent also

must take care not to introduce to

the wild via released captive stock,

genetic, behavioral, or disease traits

that could harm the wild birds.

Patuxent has not been taking pre-

cautions to control or even identify

familv lines among potential breed-

ers. Because records have not been

kept of the paj-ental nest location of

each bird, there is no way to pre-

vent inbreeding.

Wildness itself may be more than

a collection of traits. It is conceiv-

able that cranes reared in captivity,

insofar as thev have been tamed,

can never become fullv wild.

One proposed whooping crane

release plan would, each spring,

bring fertile eggs, hatchlings, or

both, along with their parents, to

large, fenced-in areas of Wood Buf-

falo Park. The parent birds, ren-

dered flightless bv pinioning their

wings, could teach the voung to

care for themselves. Then, when the

migratorv urge came in autumn, the

voung. hopefullv, would rise in the

air. leave their parents, and follow

the wild whooping crane families

south—thus learning the migratory
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route as they traveled. Removal of

their parents just prior to migrating

lime might be an added indueement

Tor lliem to follow the wild cranes

south.

One objection to this plan is that

whooping crane families usually re-

main closely knit throughout au-

tumn, winter, and into the follow-

ing spring. There is no evidence to

suggest that a three-month-old

fledgling would be drawn to wild

foster parents or that they would ac-

cept it. Neither is there evidence

that a lone adolescent could survive

the intense territorial aggression be-

tween families that characterizes

whooping cranes' winter behavior.

The difficulties inherent in this

plan prompted a search for more ef-

fective release methods. Two con-

siderations shape current thinking.

One is that the primary goal should

be the establishment of a second

migratory band. Second is the

simple realization that the wildness

quotient of any captive whooping

crane declines precipitously with

age. It is highest in the shell. While

fetal birds are not wholly indiffer-

ent to their surroundings—parental

quackings heard through the shell

have been shown to shape species

identity in some ducks—the cranes'

wildness cpjotient certainly is far

higher at birth than it is the day af-

ter they first see light in a poultry

incubator in Maryland.

These considerations have led to

plans to use wild sandhill cranes to

foster the whooping cranes. One
plan is to carry whooping crane

eggs north to the nests of sandhill

cranes that breed in Canada and mi-

grate in winter to the southern

United States. The same insulated

suitcases that caiTied the present

Paluxent birds south into captivity

could be used to carry their off-

spring north to freedom. There

would be no nutritional problems,

no need for stressing procedures,

no transitional adjustments: the

whoopers would be carried past all

obstacles to the wild life while still

tucked safely in their shells.

The hope is that the sandhill par-

i-nts. relieved of their own eggs,

would raise the whooping cranes,

bring them south, care for them
through their first winter, and then,

cis whooping crane parents might

do, leave them to make their own
way as yearlings the following

spring. Hopefully, when their

breeding time came, the young
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would he pi'iiiu'ii lo rclLiiii Id llic

sandhill craiu' nui'sfi\ rroiit wliirh

th.'x llrdi;,'d.

Importanl i|ut'Slioiis need lo [)(•

answered: Will sandhills accept the

whooping cranes? Will whoopcrs

thrive on the sandhills" more vege-

tarian diets? \^ ill thev recognize

themselves as whooping cranes and

seek like mates, or will thev imprint

on their sandhill parents and at-

tempt wasteful hvbrid alliances?

A more direct experiment is pro-

posed bv crane specialist George

Archibald, a director of the Inter-

national Crane Foundation. He
points out that captive propagation

of whooping cranes could be elimi-

nated entirelv, iherebv whollv by-

passing Patuxent. He proposes that

whooping crane eggs be moved
directh from Wood Buffalo Park to

sandhill nests in Canada. Wiscon-

sin, or Idaho. Tliere is talk that

such a maneuver mav be tried next

spring in Idaho.

Erickson and his associates claim

the\ ha\'e worked out virtually all

of the techniques needed for raising

and breeding whooping cranes for

release to the wild. This seems opti-

mistic. Thev have not resolved their

central problem. Thev have been

unable to seduce, induce, or coerce

any tw^o of their captive whooping

cranes into producing a viable egg,

although the two 1967 birds are

seven years old, presumably old

enough, and two others at Patuxent

ai-e older.

As a result of Patuxents man-

agement, the die may w-ell have

been cast against all birds now held

captive. Because all of the whooper

young were treated essentially

alike—no effort was made to create

parallel but different experimental

tracks from birth to breeding—al-

ternative options are lacking. It is

only within the past vear that an at-

tempt has been made to correct this

situation.

Erickson lavs gi^eat stress on the

head count, which was severely af-

fected by 1971's unprecedented

losses. But younger workers at

Patuxent believe that the devel-

opment of maintenance and propa-

gation techniques is far more im-

portant than individual losses. The

Patuxent group is certainly trying

to maintain the birds. But based on

the record, it is hard not to concur

with Knoder when he says: 'Tm
just not convinced that everything

has been done that could be done."

A par.nuouiil need according lo

\iiliiall\ c\cr\on(', outside or insiile

I'aluxrnl. is resources: expert man-

pouei'. buildings and equipment,

maintenance—in short, money.

But is money the only problem?

It seems not. The impression lel't bv

talks with many knowledgeable per-

sons is that confusion and cross-pur-

poseful activity is the norm at

Patuxent, not the exception. The fa-

cility has only five full-time resident

scientists who must hurry from one

responsibility to the next—diet,

housing, heat, disease—and from

one animal to the next—cranes,
masked bobwhites, Puerto Rican

parrots, nene geese, and a dozen

other endangered birds and mam-
mals. The problem would seem to

be, not one of effort or dedication,

but of management and planning,

as well as of money.

"We're doing a little bit on a lot

of projects, and not getting an\-

W'here with any of them—or, at

least, not far enough," Gee says.

"We do not have a program ap-

proach. We do not have systematic

programming."

If Gee is correct, Patuxent's en-

dangered wildlife program is orga-

nizationally as well as financiallv

troubled.

Despite Erickson's insistence

that there is value in keeping all

propagation of endangered species

at one research station, under the

care of a common staff, many of his

colleagues feel that the job is too

big. They feel that either at

Patuxent or somewhere else—per-

haps in an area where the climate

and soil are more healthful for

cranes—a center should be started

to deal exclusively with whooping

crane propagation, while other cen-

ters, at other locales, are given re-

sponsibility for other species.

This suggestion has a precedent

in federal support and management
of research on human diseases. The

United States, through the Depart-

ment of Health. Education, and

Weffare, expends billions annually

on research grants and contracts.

Indeed, Erickson has spoken of his

own hope that Patuxent will one

day be able to let contracts for en-

dangered species research—perhaps

by the end of the decade. If, how-

ever, the present paralysis at Pa-

tuxent is even half as bad as it

seems, then the time to start farm-

ing the work out seems to be now,

not later.
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Getting offshore

It takes time.

The Exxon gasoline you're filling up with

today may have come from an oil field

we started looking for 8 years ago.

Geological survey. Eight years

ago, Exxon began to explore a

piece of acreage 75 miles out in ttie

Gulf of Mexico.

Our geologists examined rocks

from the bottom of the Gulf and

along the shoreline. They used

special devices to locate possible

oil-bearing rock thousands of feet

below the seafloor.

From this information, they cre-

ated a vertical "picture" of the

rock layers to find strata that looked

promising.

These studies can take very little

time, or up to six years. This one

took four.

In 1970, convinced that the

chances of finding oil were good,

Exxon bought the rights to drill ex-

ploratory wells. This was the only

way we'd find out for sure if there

really was oil there.

Exploratory drilling. We started

drilling for oil in mid-1971. To do it,

we used a mobile drilling rig. The

cost of leasing and operating this

rig was $24,500 a day.

Working round the clock, it took

us 25 days to drill the first well. It

was 8,500 feet deep—and we dis-

covered gas, but no oil.

We then drilled a second hole.

This time, we hit oil. To find out

how big the field was, we drilled

several more wells. They outlined

the size of the field and confirmed

that oil was down there in commer-

cial quantities.

Exploratory drilling can often

take as long as five years. We were

lucky. It had taken us just two.

The next step was to design and

construct the oil-producing plat-

forms which would replace the

mobile rig. These huge platforms

would be anchored to the seafloor

directly over the field.

Platform construction and in-

stallation. We started building the

twin drilling and production plat-

forms in 1972. Construction took

16 months.

Each offshore platform has to be

built specifically for the area it will

work in. We have to take into ac-

count water depths, wind and wave

action, earthquake possibilities,

and other factors. This is why a

platform built for the relatively calm

Gulf will be different from one built

for the fierce North Sea.

Our next step was to tow the steel

structures out into the Gulf. We then

sank them in place in 235 feet of

water, and anchored them with pil-

ings driven into the seafloor.

Then we added the platform

decks. These included the crew's

quarters as well as facilities for

producing the oil.



oil toyou.

Production drilling. When every-

thing was shipshape on the plat-

form in early 1973, we began to

drill the first production well that

would actually bring the oil to the

surface. We drilled four wells in

1973, and seven more in 1974.

Most of the wells are drilled

straight down for a few hundred
feet, then slanted away from the

platform base. This greatly in-

creases the area that can be
tapped from one platform.

Frequently, we use several plat-

forms in developing an oil field.

These platforms, like the individual

wells, must be placed carefully to

insure that the oil is recovered as

efficiently as possible.

Underwater pipelaying. While

the platform crew was drilling the

production wells, bargemen and
welders were busy laying the under-

water pipeline that would take the

oil from the platform to shore.

Aboard a pipelaying barge,
coated sections of pipe movealong
a track and are welded together.

Then the welds are inspected by

X rays. The joints are given the

same protective coating as the

pipe and the continuous pipe is

slipped down onto the seafloor.

To get the oil to shore from our

new producing platform, we had to

lay a section of pipeline that linked

our platform with a main pipeline

nearby. If this main artery had not

existed, and we had to lay one, then

the entire pipelaying job might
have taken several months. As it

was, we did it in one month.

Refining and delivering to you.

The crude oil that started coming
to shore this year from our produc-
tion platform in the Gulf was carried

by another pipeline to a nearby
Exxon refinery.

Gasoline made from this crude
was shipped to Exxon service sta-

tions through product pipelines and
by tank trucks.

And the gasoline you're filling up
with today may have come from that

field we started looking for eight

years ago.

U.S. offshore oil now supplies

11% of America's needs. Within

ten years it will have to supply
considerably more.

This is wiiy Exxon is looking
today for tlie oil you'il be needing
in the 1980's.

E3j<pN
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The
Shell Game
For the hermit crab, the rule

is eviction, evacuation, or

chance. Protection to live

on land is the prize

by Syd Radinovsky

and Alex Henderson

In many groups of animals, a va-

riety of anatomical structures serve
as protection from predators and
the elements. The shell is one com-
mon example of an effective phvsi-
cal adaptation for survival. Encased
in skeletal armor, turtles and snails

function in relative safetv, vulner-
able only to a few specialized preda-
tors and unusual environmental dis-

turbances.

Not as common, but almost as ef-

fective, is the secondhand use of a
shell by another animal for protec-

tion. Terrestrial hermit crabs, such
as those that scuttle about on the
sandy beaches of the Florida Keys,
are safe from desiccation, tempera-
ture extremes, and most predators

because they have adapted to empty
gastropod shells (primarily tulip

shells) as an external hne of de-

fense.

The abdomen of the terrestrial

hermit crab is soft and vulnerable,

but by inserting this part of its anat-
omy into a suitable emptv gastro-

pod shell, the crab protects it from
the grasp of potential predators and
the deleterious effects of direct ex-

posure to hot, dry air. A suitable

shell is one that enables the crab's

entire body to be drawn into it, so
that the animal's large claw, or che-
liped, serves as a kind of oper-
culum—seahng off the crab's vul-

nerable parts within.
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To a soft-bodied crab tlio protoc-
tive licnefits ol' inhabiting the hard
shell of another creature are obvi-
ous. This adaptation also might
have played a signidcanl role in [he
evolution of terrestrial hermit crabs
from their marine ancestors. The
exolutionarv pathwav may ha\ e

been tied to the availability of
empty shells in the highly com-
petitive and. perhaps,' crowded
ocean habitat. Conceivably, shell se-

lection pressures in the seas—due to

interspecific competition among the
many maiine hermit crabs and
other animals—led to the coloniza-
tion of an available ecological niche
on shore, where interspecific com-

petition was niiniiiial and cmplv
shells were plentiful.

On Bool Key, an island off south-
ern Florida where we conducted
studies on the population dynamics
of terrestrial hermit crabs, an abun-
ilant, constantly replenished supply
ol small gastropod shells litters the
beaches. Purple-clawed hermit
crabs [Coenobita clypeatus) by the
tens of thousands inhabit these
beaches in their adopted gastropod
armor. With fewer predators on
land than in the sea, and a seem-
ingly sufficient supply of empty
shells, other factors—such as food
resources—would seem to be the
primary limiting force on the terres-

Iriai hermit crab population. We
soon discovered, however, that the
number of .suitable shells decreases
as a crab's size increases.

Our studies revealed a relative
scarcity of empty medium- to large-
sized gastropod shells on the
beaches. Since hermit crabs require
larger shells as they grow, the avail-
ability of a range of shell sizes may
well be the most important factor in
population size. Our research has
focused on intraspecific competition
for suitable shells as a key survival
component in the behavioral reper-
toire of these gregarious crabs.
We set out to discover how shell

selection among the purple-clawed

A multitude of newly hatc/ied

offspring drift by a female
hermit crab in the shallow water

of a coral depression, left. As
terrestrial adults, the crabs will

have to acquire empty shells to

protect themselves. In the series

below, a crab, designated No.

44 by the research team, secures

a larger shell by evicting its

occupant, shown in the last

frame abandoning its home.

25





Iiermit crabs took place and how
shells were exchanged between in-

dividuals requiring different sizes.

We found that hermit crabs ob-
tained suitable shells in three ways.
Fust, shells were encountered and
appropriated simply by means of
random wanderings and chance
findings. Second, a mutually benefi-
cial exchange often occurred when
one crab in need of a larger shell in-

teracted with a smaller individual
housed in a shell too large for it.

And third, shells were made avail-

able during group exchanges in

which one switch would trigger a
series of switches involving a pro-
gression from large-, to medium-, to

small-sized crabs and shells.

The majority of the shell ex-
changes that we observed involved
interaction between two crabs. Ex-

changes occurred mainly in two
ways. One was forceful eviction, in

which a large crab in a tight-fitting

shell overpowered a smaller one in

an oversized shell and forced it out.
The other was a peaceful evacuation
by a small, passive crab after a ste-

reotyped sequence of events.
In both situations the larger ag-

gressor approached the smaller
crab, and both moved their an-
tennae and antennules. Upon con-
tact, the antennules moved over the
passive crab's shell, shell aperture,
and exposed cheliped. Following
this, the aggressor—using its che-
lipeds and first and second pairs of
ambulatories—methodically and
rhythmically rocked the smaller
crab's shell back and forth. Such a
rocking movement might provide
the aggressor with information

A mass exchange, left, enables
most of the crabs to obtain better

fitting shells. One crab, however,
is often left with a wrong-sized
shell. In a pinch, below, the

base of a broken light bulb

suffices as protection from
predators and the elements.

r -P^'
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Purple-clawed hermit crabs

climb trees to feed on mangrove

sap. a food resource they share

with cockroaches.

about the size of the passive crab in

its shell: conceivably the aggressor

could detect a smaller crab's size as

it bumped against the inner sides of

its shell.

If the passive crab were much
smaller than the aggressor, it would
not be occupying a very suitable

shell, and the drive to resist an ex-

change might be low. This appears

probable because in most cases in

which the passive crab occupied a

suitably sized shell, it resisted evic-

tion. This usually led to a struggle

in which the aggressor, using

mainly its chelipeds and first am-

bulatories, attempted to pull the

crab out of its shell. This had one of

three results: the passive crab lost a

large cheliped and subsequently

abandoned its shell or it lost no ap-

pendages but abandoned the shell

or it maintained control of its shell.

In the majority of cases, which

involved no aggressive behavior

other than initial investigation and

rocking movement followed by a

peaceful evacuation, the exchange

appeared to be mutually beneficial.

This was ascertained by the typical

righting movements and normal

walking behavior of both crabs after

an exchange.

On several occasions we ob-

served mass, or group, shell ex-

changes. In one aggregation of thir-

teen hermit crabs, a large individual

approached a smaller one in an

oversized shell, and after the typical

rocking movements, the smaller

crab left its shell. These rocking

movements appeared to activate the

other crabs. The large crab took

possession of the smaller one's

empty shell, but before a possible

mutual exchange could take place,

another crab left its shell and en-

tered the larger crab's just-vacated

one. A smaller crab then left its

shell and look up residence in ihc

third abaiid(in<'d shell. There was a

chain reaction as the other crabs, in

musical-chairs fashion, abandoned

their shells and selected apparently

more suitable ones. When the mass
shell exchange had been completed,

one moderate-sized crab was left

with a shell that was too small. It

eventually adopted the undersized

shell, which provided protection for

only the posterior part of its abdo-

men. Such aggregations may be one

way of insuring that most of the

crabs will have a suitable or nearly

suitable shell when needed.

Many crabs obtained their first

shells by random wandering and

chance finding, but this method was

not important thereafter. Shell ex-

changes between bigger and smaller

individuals were the predominant

mode of securing adequate protec-

tive housing as the crabs matured.

We observed a most unusual

shell exchange on Boot Key. A her-

mit crab was measuring an empty
shell that had a larger external sur-

face, but as it turned out, a smaller

internal volume than its own shell.

Nevertheless, the crab abandoned
its shell and squeezed into the new
one with some difficulty. Tlie trans-

fer was not smooth, taking about

twice as long as usual. After right-

ing itself, the crab, walking with ap-

parent difficulty, turned toward the

shell it had just abandoned. It mea-

sured the old shell thoroughly, ex-

ternally and internally, and then

measured the external surface of the

shell it now occupied. Then, after

more investigation, it finally trans-

ferred back to its original shell,

righted itself, and walked away.

Shell-less hermit crabs and indi-

viduals in tight-fitting shells exhibit

greater shell-searching behavior

than those inhabiting a suitable

shell. At first, visual stimuli appar-

ently are involved in bringing crabs

together or in locating empty shells.

Tactile stimuli then come into play.

The crabs on Boot Key showed a

preference for several species of tu-

lip shells. Other preferred shells in-

cluded tritons, periwinkles, tur-

bans, star shells. West Indian top

sheDs, and several small species of

Muricidae. In a pinch, crabs will

use any object with concavities that

might afford some protection

—

empty cartridge shells, broken
bottle necks, and light bulb bases.

Many other arthropods occupy

the same habitat as the terrestrial

hermit crab, but only cockroaches

appear to compete with them for

food. Both climb mangrove trees

and feed on the sap in what appears

to be peaceful coexistence. Scor-

pions, black widow spiders, wolf

spiders, orb weavers, tiger beetles,

earwigs, and dragonflies are all

predators that are present in the

area, but they pose no threat to the

crabs. Fiddler crabs are plentiful,

but they occupy a different eco-

logical niche. In our study area the

only possible predators on hermit

crabs are large land crabs, raccoons,

and sea birds.

Our studies at Boot Key indicate

that the scarcity of moderate- to

large-sized shells results in shell ex-

changes either on a one-to-one basis

or in mass group exchanges. Intra-

specific competition for suitable

shells thus plays a far greater role in

regulating the population size of ter-

restrial hermit crabs than does in-

terspecific competition. Crabs occu-

pying ideal, satisfactory, or less

than satisfactory shells are subject

to aggressive interactions from
crabs in ill-fitting shells. The net re-

sult of these interactions is a con-

stant competitive activity that re-

duces the adequacy of shell fit in

some while improving the shell fit

in a majority of crabs.

This social behavior has evolved

in these animals to ameliorate the

aggression inherent in the necessary

shell exchange; and this, too, has a

decided survival value for the spe-

cies.

Securing a properly fitting shell

is a necessity for the soft-bodied ter-

restrial hermit crab. A shell that is

too large will not adequately protect

its tenant from predation, desicca-

tion, temperature extremes, and

mechanical abuse. A shell that is

too small will hamper efficient

movement in the crab's search for

food and a mate and cover only a

portion of its vulnerable anatomy.

The number of medium- to large-

sized shells available to the crabs as

they grow to reproductive age is

probably the key factor controlling

the population of the purple-clawed

hermit crab.
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Celestial Events
by Thomas D. Nicholson

Sun and Moon The sun is moving through Sagittarius at this time

of veai'. mari<ing the southernmost pai"t of the skv that it reaches. This

keeps it quite low for viewers in the Northern Hemisphere. The sun

chmbs only about one-third of the wav up our skv at noon and spends

less than eight hours of the dav above our horizon. The earliest sunset

occurs on December 10 or 11; the shortest day of the year on December
22: the latest sunrise about JanuaiT 6 or 7. And perihelion, the point at

which the earth is nearest the sun of anv time during the year, occurs on

January 2.

The full moon of December 28, on the other hand, is the highest and
brightest of the veai\ spending fifteen hours in our skv and reaching as

high at midnight as does the summer sun at noon. After first-quarter

moon on December 21, vou will see the moon climb higher with each

passing night. After full moon, the waning gibbous moon will move
lower nightly and also move into the morning skv. Last-quarter is on

January 4; new moon on January 12.

Stars and Planets Jupiter and Saturn are on the evening star map
this month: Jupiter in Aquarius, in the southwestern sky in the early

evenings: Saturn in Gemini, above the eastern horizon eaily at night.

Jupiter sets well before midnight, but Saturn stavs all night, moving up
to the south around midnight and then into the west, where it remains
until dawn. The brightest stars of the winter consteUations accompany
Saturn across the skv.

Venus and Mercury are also evening stars, but they are below the

western horizon at the times represented by the star map. The chances

of seeing either one are negligible: thev set too eailv in the twilight.

Mars is off the map in the morning skv. It rises shortly before dawn but

is not very bright. You may find it as a morning star low in the south-

east in early morning twilight. The moon will help in locating it on the

mornings of January 9 and 10.

December 18: The moon is at apogee, fai'thest from earth.

December 19: Mercury passes the sun from right to left (superior

conjunction) and enters the evening sky.

December 19-20: The bright object neai-est the moon these evenings

is Jupiter: to the left (east) of the moon on the 19th; to the right (west)

on the 20th.

December 22: The sun aiTives at the winter solstice at 12:57 a.m.

EST, and winter begins in the Northern Hemisphere. The weak, rela-

tively little-observed Ursid meteor shower (about fifteen meteors per

hour) reaches maximum.
December 29: Saturn is near the moon all night, separating slowly

from it as the moon moves off to the east (left)

.

December 30: The moon is at perigee, nearest earth.

January 2: The earth is at perihelion, nearest the sun.

January 6: Saturn reaches the point in the skv opposite the sun. The
planet is now above the horizon all night long.

Januarv 9-10: Mars is below the rising crescent moon on the morn-
ing of the 9th, above the moon and to its right on the 10th.

January 13: The eai'lv crescent moon passes Mercury and Venus to-

day, but all three objects will be too low in the southeast at dusk to be
visible.

January 15: The moon is again at apogee.

Hold the star map so ttie compass direction vou face is at tlie bottom, then match
the stars in the lower half of the map with those in the skv near the horizon. The map is

for 1020 P.M. on December 15: 9:15 p.m. on December 31; and 8:20 p.m. on January

15: but it can also be used for about an hour before and after these times.
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'Twas the eve of Saint Nicholas

and all through the town,

Not a sound could be heard

as snow filtered down.

The children all waited

in trembling and fear,

In hopes that Saint Nicholas

soon would appear.

Then out of the night

there arose such a clatter,

People sprang to the street

to see what was the matter.

When what to their wondering eyes

should appear.

But devils and demons
coming anear.

In the mountains of Styria, a prov-

ince in southeastern Austria, ancient

pre-Christian customs remain an in-

tegral part of the folkloristic life of the

people. Bad Mitterndorf, a village high

in the mountains at the eastern end of

the Central European Alps, is the only

place where the eve of Saint Nicholas

Day is still celebrated in its original,

mysterious manner.

The stark winter comes early in these

parts. Centuries ago, when the people of

the area were mainly pastoralists, they

had to slaughter many of their animals

at the beginning of each winter because

there would not be enough hay to sus-

tain the livestock through the cold

months. The slaughter included sacri-

fices to ancestors and other spirits.

After Christianity, the sacrifices to

the sphits evolved into gifts to the chil-

dren, and one night every year the su-

pernatural beings, accompanied by

Saint Nicholas, the patron saint of chil-

dren, took to the streets.

Usually by December, the land lies

under a cover of several feet of snow;

later in the season snow sometimes rises

to the roofs of houses. At this time of

year, the deep valley, surrounded by

high mountains, fills with shadows by

the middle of the afternoon. Soon the

last rays of the sun cast an umber glow

on the mountain walls that loom to the

south. Night falls suddenly.

On December 5, the eve of Saint

Nicholas Day, the streets of Bad Mit-

terndorf are deserted. The snow muffles

almost every sound and a hollow qui-

etude fills the valley. A conspiracy of

emptiness comes out of the darkness,

and from behind curtains, children stare

out at the moving shadows cast by the

swaying street lights.

The rattling of a chain from a nearby

stable or the squeaking of a door—any

inconsistent noise—brings fear and an-

ticipation to everyone, especially to the

children. Suddenly from afar comes a

rattling and a stamping, and in the next

moment a horde of wild creatures with

horned masks charges around a building

Text and photographs by Rudi Haas
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(•oriUT ami doun llic main street, roar-
ing and swinging ehains anti birch twigs
from side to side and shaking bells that
are attached to their f'urrv bodies.

Outside the village they join the
many other odd figures already gathered
there. The children tremble and fam-
ilies get ready to watch as the strange
procession moves through the village to
the mai-ket squai-e.

Creatures in straw costumes, each
with two long, antennalike sticks on
their heads, lead the procession. They
walk in a stately manner and rhythmi-
cally crack their whips in a motion of
sweeping the path. They represent
cornfield demons, and their origin is un-
known.

The medieval Nachtivachter (night
watchman), with his halberd, lantern,
and signal horn, follows the figures in
straw. As he did in davs long past, he
calls out the night's safety warning.
Next comes a rider on a white wooden
horse, wearing a feathered headpiece
and a fur coat. In northern European
legends, riders of white horses were
thought to possess supernatural powers
of good and evil.

Saint Nicholas himself follows; walk-
ing by his side is his companion, known
as Bartel. Bartel is dressed in furs and
wears bells at his belt. On his back, he
carries a whole basketful of gifts. In one
hand Bartel carries birch sprigs with
which he punishes bad children. Saint
Nicholas rewards good children with
gifts from the basket. With his long,
sparkling white beard, mitre, red
chasuble, and golden staff, his appear-
ance is regal beside that of his unruly-
looking companion.

In the fourth century, Nicholas was
probably a bishop in Asia Minor. Al-
though his life is not documented, his
legend and popularity grew, and as
early as the sLxth centm-y, he was al-

ready popular as a saint in the Eastern
Church. He became the patron saint of
sailors, children, travelers, the poor,
trade groups, cities, and eventually, all

of old Russia and several other
countries. In the eleventh century,
when Italian sailors reportedly brought
his bones to Italy, his cult had already
spread to the Western Church. His fame
and popularity reached the Austrian
Alps in the twelfth century.

Among the celebrants in'the Bad Mit-
terndorf procession are a priest, an an-
gel, and a figure personifying Death.
Death has a white wooden skull, wears a

black costume with a skeleton painted
over it, and swings a scythe.

There are many others in the proces-
sion: a beggar with a crooked stick, the
blacksmith who plays tricks, and a
white she-goat that symbolizes fertility.

A herd of devils representing the whole
hierarchy of hell follows. They are fero-
cious, noisy, horned figures who chase
people or flog with branches the by-
standers who line the streets.

There is laughter, roaring, yelling,
and the constant sound of bells and
cracking whips. As the figures proceed,
they disappear into houses where they
give theatrical performances. At the end
of each performance, the Nachtw&chter
blows his horn, and the procession reas-
sembles and proceeds to the next stop.

At the market square, the straw men
gather in a big circle, cracking their
whips to a steady beat, while from a
wooden platform,' Saint Nicholas deliv-
ers a message to the audience and ques-
tions the children about their prayers
and their behavior, rewarding them with
some gifts from his companion's basket.
Most of the children also receive
presents the next morning, mostly fruits
and nuts and pastries that look hke
Saint Nicholas or animals or devils.

On the stage in the square, the beg-
gar calls for the priest, to whom he con-
fesses his sins, putting his vices in as
nice a light as possible. The priest then
asks the beggar to renounce his sins.

"Oh no!" says the beggar. "I don't
want to spoil my fun. It's too soon. I

have time!"

But Death, who has been waiting in
the background, .in a mechanical mar-
ionettelike movement, strikes him down
with his scythe. The devils, confined to
one corner where they have been mak-
ing mock charges, now break loose with
animallike movements, fall upon the
victim, and drag him off the stage to
hell. A few more devils appear on the
stage with a special message that rein-
forces the Christian moral.

Later, the marketplace becomes a
whirlpool of movement as performers
and audience mingle and chase each
other about. And then, almost unno-
ticed in all the activity, the creatures of
the procession disappear. They remove
their costumes and masks arid return
them to the house of the Strick family,
where they will be stored until the next
year, when unknown men, selected in
secrecy, will again wear them on the eve
of Saint Nicholas Day. q
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The Taimg Skull Revisited

Was this child a

predecessor of man or a

member of a hominid

species that reached a

dead end?

by Phillip V. Tobias

When a rock containing a small

fossil skull came into the hands of

Raymond Dart, a young Australian

anatomist, half a century ago, man's

ideas about his own evolution were

destined to change. Excavated by a

miner from a lime works at Taung,

a village about 400 miles southwest

of Johannesburg, South Africa, the

skull was embedded in calcified

cave earth, or breccia. It reached

Dart at the University of the Witwa-

tersrand in Johannesburg, and for

sLx weeks he chipped away the rock

until—just before Christmas,
1924—he exposed the nearly com-

plete skull of a child. With the un-

covering of this fossil. Dart opened

a series of controversies about hu-

man evolution that continues today.

The Taung fossil included the

greater part of an endocranial cast

(the impression of the interior of

the brain case), a superbly pre-

served facial structure including

both jaws, all twenty of the milk

teeth, and the first of the permanent

teeth to erupt—the upper and lower

first molars.

Nothing like it had ever before

been discovered. Scientists had
dreamed of finding a "missing

link," a fossil that might show fea-

tures intermediate between those of

apes and men. To Dart, the Taung
skull showed just such features. It

was a hitherto unprecedented amal-

gam of apehke and manlike fea-

Uu'es. He called the species to

which the creature had belonged

Australopithecus africanus: aus-

tral, meaning "southern"; -pithecus

from the Greek -pithekos, meaning

"monkey" or "ape."

His claims for the discovery were

relatively modest as the wisdom of

hindsight now shows. The fossil's

structural features led Dart to claim

that the creature was a higher pri-

mate belonging to an extinct ape

species that had a number of fea-

tures similar to tliose of man. The
envu'onment of Taung, the treeless

verge of the Kalahari Desert, and

the associated animal remains led

Dart to ascribe to Australopithecus

a way of life different from that of

any extant forest-dwelling ape and

approaching more closely that of

early man.

A storm of controversy greeted

the announcement, and his claims

evoked arguments that were not set-

tled until the lapse of twenty-five

years and the discovery of many
new australopithecine fossils in

South and East Africa had pro-

duced a most compelling body of

evidence. Yet, as early as 1925,

Dart had had the insight, the vision,

and the courage to assert that Aus-

tralopithecus from Taung vindi-

cated Charles Darwin's 1871 claim

that Africa would prove to be the

cradle of mankind.

In 1925 the prevailing climate of

opinion about man's descent

pointed to Asia, not Africa, as the

birthplace of mankind. Just thirty-

five years earlier, a Dutch surgeon

and anatomist, Eugene Dubois, had

found a fossilized skullcap, a thigh-

bone, and sundry other remains in

central Java, to which he had given

the name Pithecanthropus erectus,

upright ape-man of Java. The discov-

eries made by Dubois in Java between

1889 and 1895 helped to establish

the belief that Asia had been the

scene of homonid emergence.

At about the same time, China

began to yield some tantalizing rel-

ics. Among various fossil fragments

found in a Chinese drugstore, one

specimen had been recognized as a

fossil hominid tooth and traced to a

cave near the village of Choukou-

tien. This led paleontologists to ex-

cavate the cave where they found

fossil hominid bones, thus making
China a possible source of human
ancestors. The work of Davidson

Black and, later, of Franz
Weidenreich was subsequently to

prove the former existence of Pe-

king Man {Homo erectus), a close

relative of Java Man.

The preconceived theories of

man's origin were heavily weighted

against the suggestion of the little-

known young anatomist from the

unlikely end of Africa. Not only

was Dart's discovery made in the

wrong pai't of the world; it was the

wrong kind of creature.

Scientists of the time beUeved

that the progressive enlargement

and increasing complexity of the

brain had been the chief element in

the advance of some ancestral apes

toward hoininid status. The evolu-

tion of the teeth and the locomotor

apparatus (pelvis, lower limbs, limb

joints, ligaments, and muscles) sup-

posedly evolved at the same rate as

did the brain. Fanciful illustrations

of slouching cave men with large

teeth and projecting canines have

perhaps not done justice to these

imagined creatures. Presumably the

spai'k of human genius was already

present in these forefathers despite

the gore-dripping manners and the

"brutish" and "beastly" habits

commonly ascribed to them.

Few propagated the view of the

primacy of the brain more assid- J

uously and convincingly than Dart's I



old (eacluT and former fellow-Aus-

Iraliaii. Sir Grafton Elliot Smith. As
head of the Institute of Anatom\- at

Univei-sitv College, London. Elliot

Smith had plaved a major role in

gi\ ing Dart his first serious research

opportunity in England and in get-

ting a fello\\ship for him to study in

the United States. Undoubtedly, El-

liot Smith did much to inculcate in

Dart the \'iew that the brain was the

focus of eyolutionary adyancement
of both primates and man.

But when the principal actor

strode onto the stage, the audience

gasped. He was not at all what had

been expected. The Taung skull harl

a small brain of apish dimensions,

and its canines did not project like

an ape's but were reduced like a hu-

man child's. The confusing crea-

ture's posture was appreciably more
erect than that of modern apes

judging by the relatively forward

position of the orifice in the base of

the skull through which the spinal

cord passes. The Taung indiyidual's

teeth as well as its locomotor appa-

ratus appeared to be in the vanguard
of hominization. while the brain it-

self was lagging—at least in size.

The fossil from Taung forced

Dart away from the teachings of his

old mentor and to the realization

that brain enlargement was not the

first step in human evolution. Of
course, size is not everything, and
Dart drew attention to featuies of

the endocranial cast that pointed to

a humanlike reorganization of the

brain substance itself. It looked

more like a miniature human brain

than an immature ape brain.

With the Taung fossil defying all

expectations. Darts claims proved a

The Taung child died when he was about

five years old. Paleontologists realized

that the skull ivas not fully grown;

still, ther were baffled by its small

brain case and teeth, ivhich did not

fit their theories of human evolution.
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Homo Australopithecus

H. sapiens

9 2

^, Taung

A. africanus

Ramapithecus

Paleontologists have traditionally

dated the Taung child's skull at about

2.5 million years and have classified

the fossil as that of a gracile

australopithecine, the hominid

species that evolved to modern man.

But because recent geologic evidence

suggests that the skull is less than

one million years old, the Taung child

may have been one of the last of the

robust australopithecines, another

hominid species whose million-year-old

remains were discovered in East Africa.



hard pill lor most scientists t(i swal-

low aiul caused them to arfjiie for

decades o\er tiie iiierils and demer-

its ol' accordinjj; hominid stains lo

the species E)art called Aiisini-

lopitheciis africdnus.

Vihile Darfs (hscoverv lorccd

him to ilel'v the doctrines 1)1' the

clav. basing; liis claims on a child's

skull made his mission nuich

harder. The state of eruption ol the

fossil's teeth was typical of a six-

yeai--old modern human or a four-

year-old modern chimpanzee. Per-

haps the Taung child was about five

veais old when he died.

Had the first Australopithecus

discovered been an adult. Dart's

task of convincing an incredulous

world would have been far easier as

the full characteristics of a hominid

do not appeal' until puberty. Yet

Dai-t read the signs of mankind in

the child, while the rest of the

world waited to be convinced by

the discovery of an adult hominid.

The wait lasted twelve years. In

1936, Robert Broom, one of Dart's

coUeagues and supporters, discov-

ered a skull of an adult Austra-

lopithecus at Sterkfontein. not far

from Johannesburg. Later finds and

analvses confirmed that the austra-

lopithecines were indeed on the

pathway to hoininization. Dart's

own work suggested that these crea-

tures began using and making tools,

an ability that implies a dependence

upon cultural activities. As well as

biological inheritance bv genes,

Australopithecus was beginning to

relv upon a social heritage, the

passing of collective wisdom
through teaching and example.

Today there are hundreds of

specimens of earlv hominids that

have been wrested from the earth at

five locations in South Africa, three

in Tanzania, six in Kenya, and two

in Ethiopia. The total number of in-

dividuals represented by the grow-

ing stockpile of fossils now runs to

several hundred. Fossil teeth alone

number well over 1,000. Vertebrae,

pelves, and limb bones have supple-

mented skulls and teeth. Our ideas

about these early hominids become

more complete every year. Already

we know that more than one kind

of creatme existed.

Paleontologists are now able to

compare specific bones of one fossil

group with ihose of <illier fossil

groups, later man, and apes. Thev

can also studv the form and size ol

the brains and the de\'elo|im<'nl of

Icelh.

The australopilhecines had small

brains and large premolars and mo-

lars. But even within this genus of

the Hominidae, there are two or

three species. One species had a

light frame, slender muscles, a

small jaw, and, in contrast, fairly

large incisors and canines. This gra-

cile species is usually caDed Austra-

lopithecus africanus.

Another australopithecine spe-

cies, although probably not taller,

was sturdier. Its front teeth were on

the small side, but its molars and

premolars were very lai^ge indeed;

also its jaws were much heavier, its

muscles more beefy, and its body

weight almost certainly greater. To
this robust kind of ape-man scien-

tists have given the name Austra-

lopithecus robustus. In East Africa,

the robust form reached such hefty

and Herculean proportions that

some regard it as representing an-

other species called Austra-

lopithecus boisei. The two robust

australopithecines, however, are

fairly closely related to each other.

Specimens of another early homi-

nid have features that distinguish

them from Australopithecus. More
particularly, their brain cases are

enlarged (both absolutely and in re-

lation to their medium-sized bodies)

50 to 70 percent above those of

Australopithecus africanus. The as-

sociated limb bones suggest that
'

they may have been even better

adapted to standing upright and

walking on two legs than was Aus-

tralopithecus. There is evidence

that although australopithecines be-

gan to use tools, this other early

hominid was the first to make stone

tools systematically and with a con-

sistent pattern.

Paleontologists have thus classi-

fied it as belonging to Homo, the

hominid genus to which modern

man {Homo sapiens) belongs. One
kind of early Homo is named Homo
habilis. another is the extinct

Homo erectus. and the third, the ex-

tant Homo sapiens.

With six possible species of

hominids— three of Australo-

pithecus and three of Homo—and

with live of these six species ex-

tinct, which o( them were our an-

cestors? A study of the anatomy
may provide answers to this ques-

licin. although it is essential to

know ihe lime periods in which

each fossil group existed to gain a

clearer picture of man's evolution.

Dating used to be matter of sheer

guesswork. From the fossil animal

bones found along with the homi-

nids at a particular site like

Sterkfontein, one could say that this

site contained an older, or earlier,

fauna than that of Kiomdraai, an-

other hominid site in South Africa.

Scientists could not tell, however,

how much earlier, although guesses

were plentiful. Recently, new tech-

niques have made more precise dat-

ing possible.

The first important conclusion is

that hominid fossils date back at

least five million years, although

relics older than three million years

are scanty and come from only two

or three sites. South and East Af-

rica, however, have provided sub-

stantial numbers of fossils that are

three million years old or less. Any
hypothesis about what happened

earlier than three million years ago

is bound to remain uncertain until

more fossils are unearthed from

these depths of time.

Although not all of the six spe-

cies existed at the same time, for a

very large part of the period be-

tween one and three million years

ago, a gracile form and a robust

form of hominid coexisted in Af-

rica. If all the known early homi-

nids are plotted according to spe-

cies, area, and time, a pattern of

populations emerges. From this pat-

tern, a phylogeny, or family tree, of

man takes shape.

The tree's upper branches are

more certain than its trunk, which

various scientists have drawn with

different lengths. Some suggest a

relatively short tiTink with its roots

placed some five to eight million

years ago. This view is supported by

the evidence that the protein mole-

cules and the DNA of man and the

cliimpanzee are astonishingly sim-

ilar, suggesting that they diverged

fairly recently. As we have few

good hominid fossils from this pe-

riod, the theory remains uncon-

firmed.
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Others propose a longer hominid

family tree trunk with roots that go

further back in time. In this com-

monly held view, the gracile lineage

was ancestral and can be traced

back to some higher primates called

Ramapitheciis, which lived in India

and Africa about twelve to fourteen

million years ago in the Miocene

epoch. Another view regards the

robust lineage as ancestral and

places its roots in a species of Gi-

gantopithecus, which existed in

China about twelve million years

The missing links in the chain of

evidence lie in the rock strata de-

posited between twelve million and

three million veai^s ago. The next

crucial breakthrough in our under-

standing of hominid origins will

certainly result from discoveries in

those ancient layers of Miocene and

Pliocene rocks.

In the branches of the hominid

family tree, the evidence suggests

that by three million years ago, the

ancestral Australopithecus had
given rise to the first members of

Homo. Disproportionate enlarge-

ment and restructuring of the brain

and the presence of the first stone

tools mark the emergence of this

wholly new and freakish trend in

hominid evolution leading to man.

About the same time or soon af-

ter, the ancestral hominid gave rise

to another line of development. An
increasing dependence on larger

and larger premolars and molars

with accompanving hypertrophy of

the jaws and the chewing muscles

marked this species. In South Af-

rica, this trend attained modest pro-

portions in Australopithecus ro-

bustus; in East Africa it reached a

crescendo in the aggrandized Aus-

tralopithecus boisei. Both of these

closely related robust lineages seem
to have died out about one million

yeai-s ago and apparently made no

contribution to modern man. On
the other hand, the early Homo of

three to two million years ago sub-

sequently carried the trend of cere-

bral increase still fm-ther, giving

rise to Homo erectus between two

and one million years ago. Between

500,000 and 100,000 years ago.

Homo erectus gave way to Homo sa-

piens.

Australopithecus africanus. in

Makapansgat

Swartkrans
Sterkfontein

Kromdraa

Taung

this view, spawned two major off-

shoots~i/omo and the robust lin-

eages. Did the gracile austra-

lopithecine itself persist alongside

these two sets of possible com-

petitors? There is little or no trace

of such persistence—except perhaps

for the Taung child.

Until recently, there was little

real information about the age of

any of the South African austra-

lopithecine caves. None of the five

sites in the Transvaal and Cape
Province contained undisturbed

materials suitable for radioisotope

dating; however, the faunal remains

discovered with the austra-

lopithecine remains at each site

could indicate the relative ages—the
oldest and the youngest—of the

hominid fossils. In East Africa, pa-

leontologists have correlated the

faunal remains with potassium-ai'-

gon dates enabling them to describe

the kinds of pigs and elephants liv-

ing at each stage during the past

five million years. By comparing

fossils of similar species found in

South African sites with those of

East Africa, they have been able to

infer that the fauna of Makapansgat

and Sterkfontein in the Transvaal

corresponded to that living in

Kenya two and a half to three mil-

lion years ago. Similarly, the fauna

accompanying the Swartkrans aus-

tralopithecines matches the East Af-

rican fauna of about two million

yeai's ago. Such comparisons have

not yet proved possible for Taung
because the fauna there, save for

baboons, is relatively spai'se.

For many years paleontologists

regai'ded Taung as the oldest of the

five South African sites. Yet the

evidence for this view was slender,

based mainlv on sketchy samples of

small mammals. Lawrence Wells of

Cape Town has questioned the tra-

ditional view for neai'ly a decade

and has concluded from his studies

of the Taung fauna that the Taung
site is more recent than was be-

lieved. It could indeed be contem-
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poraiA willi llic \i)unt;('sl of the

other lour Soulli African sites. I n-

lil reeentiv liis view was overlookeil

bv most paleontologists, who con-

tinued to rejjard Taung as the oldest

South African australopithecine

site.

Two new lines of evidence within

the past vear have sironglv con-

firmed Wells's view. Timothv C.

Partridge, a voung South African

geomorphologist, has attempted to

determine the approximate date

that the Australopithecus-hearing

limestone caves opened to the exte-

rior. Bv gradual extension of under-

ground cavities in the limestone for-

mations, hastened bv roof collapses

and erosion of the land surface, sub-

terranean caves acquire an external

opening. Onlv after this occurs can

surface-derived materials, including

animal bones and soil, fall to the

bottom of the cave and begin the

process of breccia formation.

Pai-tridge has found that the

Makapansgat cave opened 3.7 mil-

lion vears ago; Sterkfontein, 3.3

million; and Swai^tkrans, 2.6 mil-

lion. Pai'tridges dates are all some-

what older than the dates placed on

the fauna in the same sites.

That is precisely what one would

expect. For it would have taken a

considerable time after the caves

opened for the breccia layers to ac-

cumulate to the level at which the

pigs, elephants, and austra-

lopithecines were found. His dates,

although stormilv received by geol-

ogists, are therefore compatible

with the faunal dates.

Taung provided Paitridge with

his gi^eatest surprise; he found that

the cave had opened within the past

900.000 years. This astonishingly

recent date confirms Wells's claims

that the Taung fauna points to a

much younger age than was for-

merly believed.

In another recent study, Karl

Butzer of the University of Chicago

has meticulously restudied the se-

quence of geologic events at Taung

and, bv comparing them with se-

quences elsewhere, has concluded

that the Taung deposit may be

younger than that of Swartkrans

and Ki-omdraai.

If these claims prove correct and

the date of the opening of the

Taung cave is indeed more recent

than yOO.OOO scars ago. the age of

the Taung australopithccinc skull

c.,ul<l ucil he less than 800.000

\cars. It mav be onlv threes-quarters

of a million vears old. for it came
li'om a part of the Taung breccia a|)-

prcciably higher than, and therefoic

N'ounger than, the oldest breccia

formed after the opening of the

cave. This would make the Taung
skull the latest surviving austra-

lopithecine in Africa.

In East Africa, the most recent

australopithecine deposits are those

of Peninj in northern Tanzania and

Chesowanja in central Kenya. Both

have been dated to just over one

million years old. Both, inciden-

tally, have yielded fossilized bones

of robust australopithecines, evi-

dence that the robust hominid lin-

eage survived long after the gracUe

australopithecines gave way to

Homo.
Does the recent age of Taung

change its status? Most paleontolo-

gists have classified the gracile

hominids of Sterkfontein and Maka-

pansgat as belonging to the same

species as Taung

—

Australopithecus

africanus. Yet the new evidence of

the recency of the Taung skull

places two million vears between it

and the eai'lier gracile ape-men of

Sterkfontein and Makapansgat.

There are several possibilities to

explain this wide interval. While

Australopithecus africanus was

evolving into Homo in East Africa,

a southerly branch of the species

may have persisted in South Africa

for another couple of million years

as a rehct population of living fos-

sils. Or perhaps, by chance, the

later hominid finds dated to the

two-million-year interval just do

not include any gracile austra-

lopithecines.

For a number of veai^s I have

questioned whether it is correct to

assign the juvenile Taung and the

gracile hominids of Makapansgat

and Sterkfontein to the same spe-

cies. The prepubertal status of

Taung makes comparison with the

adult and adolescent specimens of

those other sites difficult. The only

permanent teeth that can be com-

pai'ed are the upper and lower first

molai's. while there are not many
milk teeth from either the gracile or

the robust australopithecines that

can be coin|iarcil uilli the Taung

teeth. So 1 worried about whether

Taung was or was not the same
kind of creature. '

The \iiung date of Taung has jus-

tified m\ worries. If a gap of two

million years really exists between

the Taung skull and the others and

ii' they are in the same lineage, how
are we to account for this lengthy

survival of the species when all

around were hominizing into Homo
or specializing into robustm?

At the chronological level to

which Taung has now been provi-

sionally assigned, the only other

hominids known are the last of the

robust australopithecines and Homo
erectus. Was Taung a third surviv-

ing hominid contemporary with

these others, as our existing views

maintain? I suggest rather that it

could represent one or the other of

the two well-known groups of homi-

nids that were its contemporaries.

Clearly, brain size and facial and

dental morphology would rule out

Taung's being Homo erectus. There

remains the last of the robust homi-

nids. The hypothesis that Taung
represents a juvenile robust austra-

lopithecine would recognize what

the fossil record suggests—the eai'lv

extinction of the gracile austra-

lopithecines, not long after some of

then- populations had evolved into

early Homo.
The suggestion that Taung may

belong to the robust line is the sub-

ject of a new heated controversy,

just as it was half a century ago.

But argument, rhetoric, and vitu-

peration will not solve the problem.

Only a new and meticulous study of

the Taung skull, in comparison with

the other early hominid juveniles

now available from both South and

East Africa, will permit Dart's child

of 1924 to show itself in its true

colors.

These days, when I look at the

Taung skull in my laboratory, I

imagine I detect a slight Mona Lisa-

like smile—or is it a smirk?—cross-

ing its million-year-old, fiftv-year-

old, five-vear-old face. The child of

Taung must have chuckled in 1924
at the preconceived notions his frail

bones had overthrown. Just so, in

my mind's eve he laughs again in

l974, as big, grown men grapple

anew with his mystifying identity.
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AHominid
SkuU's
Revealing
Holes
by C.K. Brain

The valley was already in shadow

when the band of ape-men crossed

the grassy hillside to the shelter of

the trees fringing the river. A
young male lingered behind, una-

ware of the leopard crouched

among the rocks of a nearby dolo-

mite cliff. With a single leap the

predator landed on the youth's back

and sank its canines into his throat.

After a brief struggle the leopard

picked up its prey, dragged it to the

base of a large Celtis tree growing

beside the cliff, and carried the

body up the vertical trunk into the

branches above, where it started to

feed.

What role has predation of this

sort played in controlling popu-

lations of early hominids? As hunt-

ers and gatherers evolved in Africa,

they formed a part of a natural

predator-prey community: hunters

in their own right, but also poten-

tial prey for the larger carnivores.

The degree to which predation af-

fected early human life can only be

discovered by examining preserved

remains; such remains are rare, but

they do occur at a few sites. One is

Swartkrans, an ancient cave within

a mile of the Sterkfontein fossil site

in the dolomite country of South

Africa's Transvaal. Not only does

the Swartkrans cave deposit contain

abundant remains of Austra-

lopithecus robustus, together with

bones of associated carnivores, but

it has also yielded evidence that

early men lived alongside the aus-

tralopithecines.

In 1949, when it appeared that

the fossil deposits at Sterkfontein

had been exhausted, paleontologists

Robert Broom and J. T. Robinson

turned their attention to a new site,

Swartkrans, a mile northwest of
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Sterkfontein. The new site inter-

ested them because they had seen

fossil bones in exposed breccia on

the hillside there. The first block of

rock that Broom and Robinson ex-

cavated contained part of an austra-

lopithecine jaw. Subsequently, other

blocks of the fossil-bearing rock,

dislodged from the breccia by dyna-

mite charges, revealed numerous

australopithecine and other faunal

remains.

Unfortunately, lime miners as

well as paleontologists had their eye

on Swartkrans. While the paleonto-

logical team was away over the

Christmas holidays, a local miner

moved in with his gang. So it was

that Swartkrans became a lime

mine during 1950 and 1951.

In 1965, the miners having long

gone, I returned to the site to inves-

tigate what was left of the fossil-

bearing rock. For seven years we
worked through the miners' rubble,

sorting out the rock and exploring

the ramifications of the cave sys-

tem. Gradually a picture emerged

of how the cave evolved.

The formative process began sev-

eral million years ago when the

dolomite below the water table was

dissolved, forming a cavern. With

the passage of time the water level

dropped and the subterranean cav-

ern filled with air. Then a large

block of dolomite, weighing many
thousands of tons, fell from the roof

into the cavern below, dividing up

the space and creating what we
have named the outer, inner, and

lower caves. Percolating solutions

deposited a substantial stalagmite

over the fallen floor block, while

stalactites encrusted the walls and

roof.

About one and a half million

years ago, erosion of the dolomite

above the cavern produced a shaft

linking the outer cave to the sur-

face. Soil, rocks, debris, and bones

of australopithecines and other ani-

mals washed through the shaft to

build up the deposit, which when
calcified by dripping solutions,

formed the primary breccia of the

outer cave. Over a period of a mil-

lion years, water passing down the

shaft and through other cracks in

the roof of the cave severely eroded

this mass.

A second shaft developed close

to the outer cave's south wall half a

million years ago. Through it came
another deposit, known as the sec-

ondary breccia. It contained no aus-

tralopithecines, but had traces of

Homo erectus as well as com-

paratively modern faunal remains.

This later sediment infiltrated the

eroded surface of the primary

breccia, creating a complicated stra-

tigraphic situation. It also filled the

inner cave.

During the last half million

years, erosion of the dolomite hill-

side has removed the roof of the

outer cave, exposing the two

breccias on the surface. Water flow-

ing to the lower cave has carved a

series of irregular channels through

both breccias, further complicating

an already complex situation.

We only recently discovered that

the outer cave contained two

breccias of very different ages. For

years we assumed that this cavern

contained a single deposit and that

all the fossils from it were of about

the same age. But I was continually

nagged by the problem that the aus-

tralopithecine fossils were found in

only one part of the outer cave.

Breccia from close to the north wall

of the cave invariably contained

australopithecine remains, while

similar material from elsewhere in

the cavern, although rich in bone,

had none. By studying the breccia

faces, we concluded that there were

two separate formations, probably

of different ages, that had entered



llu' ciucrn lliriiuiih ilirici'ciil slialls.

1 llu-ii sf|);ual(.'(l llic lossils (111 Ihc

basis of the [\\)v ol breccia thai en-

closed them and was dolighlcd lo

find an ahnosl coniplcic agroeiiKMit

between this di\ision and ihal

based on taxononiv ahmi'. Ilic

iauna associated with llic anslia-

liipithecines proved to be an ancient

one. including many extinct forms,

while that from the secondary

breccia had a decidedly modern as-

pect. By the time the second shaft

opened at Swartkrans, the auslra-

lopithecines had disappeai-ed from

the scene, although traces of tioie

man, or Homo, are evident in both

the older and younger breccias.

On the basis of South and East

African evidence, a picture has

emerged of at least two early homi-

nid lineages. One was the gracile

Australopithecus-Homo line lead-

ing to modern man; the other, the

robust australopithecine lineage,

which appaientlv led to extinction

at some point within the last million

yeai-s. For a considerable time, rep-

resentatives of both lineages were

living at the same time.

Wliat could have caused the ex-

tinction of the robust austra-

lopithecines? Two possibilities come

to mind: competition with more ad-

vanced hominids and predation by

carnivores. The Swartkrans site can

throw some light on the matter.

The primai'v breccia at Swart-

krans has yielded remains of more

than seventy australopithecine indi-

^-

\'iduals ranging in age from infants

lo mature adults. Almost half the

iiiili\iduals were subadidl uIhmi

llu'v died. Since the evidence is

conclusixe that Homo survived allei-

the final disappearance of the aus-

tralopithecines, it is quite probable

that the advancing technology of

Homo contributed to the extinction

of any other hominids who may
have competed for natural re-

sources. But in addition to this pos-

sibility, Swartkrans provides evi-

dence to suggest that predation bv

'carnivores could have been an im-

portant factor.

The australopithecine fossil re-

mains at Swartkrans are preserved

in a surprisingly small volume of

deposit. We have never found com-

plete skeletons, but the preserved

remains show characteristic evi-

dence of caiMiivore damage. Skeletal

evidence of carnivores themselves is

particularly abundant in the pri-

mary breccia. Parts of thirteen indi-

vidual leopards, as well as remains

of four species of hyena, have been

recovered.

Where leopards and hyenas share

the same territory, leopards must

feed in places inaccessible to the

scavengers if they are to retain their

prey. In a woodland habitat, leop-

ards have little difficulty in finding

suitable trees for the storage of their

prey, but in open country the situ-

ation is more difficult.

Swartkrans is situated in an area

of undulating grasslands almost de-

void of trees except along the water-

courses. The cave's fossil fauna, •

dominated by gregarious plains-liv-

ing species, suggests that open

grassland conditions have prevailed

over the last one and a half million

years. Leopards hunting on the

grasslands have to use cliffs, caves,

and the few available trees to pro-

tect the prey they kill.

In this countryside, caves are

Two fossils from the same

deposit at the Swartkrans

cave suggest that leopards

preyed upon early man.

Ivpically of the shaft or sinkhole va-

riety, with depressions surrounding

their entrances. While the hillsides

themselves are devoid of trees, the

cave entrances characteristically

support several large stinkwood

(Celtis) or wild fig (Ficus) trees,

which flourish in the depressions as

a result of the protection afforded

them from frost and fire. Leopards

are attracted to the dolomite caves

as places of safe retreat, while the

nearby trees are valuable for the

storage of their prey. The food re-

mains of the leopards fall into the

cave entrances, and some remains,

missed by the waiting hyenas, work
their way far below the surface. The
Swartkrans primary breccia deposit

accumulated over a period of per-

haps 20,000 yeai-s, during which

leopards probably used the cave

and its trees on innumerable occa-

sions as a feeding place and lair.

One of the australopithecine fos-

sils from Swartkrans appears to

beai- direct evidence of leopard pre-

dation. The specimen consists of

the incomplete brain case of a juve-

nile, thought to have been about

twelve years old at death. In each

parietal bone is a small hole, some-

what elongated laterally. The holes

were evidently made by two
pointed objects with tips slightly di-

vergent. On the internal surface of

the pai'ietals, flakes of bone have

been lifted, suggesting that the

bone was fresh and pliable when
the injury was inflicted.

A carnivore may have caused the

damage; the spacing agrees best

with that of the lower canines of a

leopard. The upper canines would

have fit into the eye sockets. Con-

sidering modern leopard feeding be-

havior, one is tempted to infer that

the injury was not inflicted during

the kill, but rather while the child

was being dragged to the final feed-

ing site.

The evidence of the Swartkrans

cave suggests that the robust ape-

men, our slow-witted vegetarian

relatives, were once common on the

Transvaal grasslands. For some rea-

son they disappeared, the hazards of

life on the open savanna having be-

come too much for them. Among
those hazards, the leopard may have

loomed large, causing many an aus-

tralopithecine nightmare.

45





Dragonfly perching on stalk

A Special

Light

to Steer By

When polarized light waves

shiftfrom the overhead sky,

many insects become inept

fliers, sedentary ambushers,

and midday lingerers

by William G. Wellington

When an insect flits from one

plant to the next, it uses a number

of directional cues. Gradients of

temperature, moisture, and light;

patterns of brightness and color; di-

rectional movements of air and

odors—all can be used for guidance.

Most of those guides are worth-

less, however, when the same insect

flies straight across a large open

space. Neither temperature nor

moisture gradients can be used to

set a course across a broad lawn or

a lai'ge clearing. Nor can the insect

rely on wind or odors, both of

which are useless for straight-line

travel in the midst of an open area.

In such circumstances, visual

cues become especially important.

Bees and wasps, as is well known,

can use landmarks in a familiar lo-

cality. But they, and many other

kinds of insects, can also fly straight

across featureless terrain where

there are no landmarks. From time

to time, therefore, scientists have

suggested other visual mechanisms

to account for that ability.

The most plausible—and cer-

tainlv the most appealing—sugges-

tion proposes that the insect is able

to keep a straight course by contin-

ually adjusting its line of travel to

hold the image of the sun steady on

one part of its eye. In this "sun-

compass" reaction, the insect sup-

posedlv uses the image of the sun

much as we use the needle of a

magnetic compass.
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There is no diuihl ihal insecls usr

llie sun as a iilninrc poinl. Bui

tliore is mouiiling cs iilciicc ihal

ihoy do so bv using ils heal, not ils

image. Since llieir ability to deleit

tcnipeialure dillerences across their

ileal receptors is adversely alTeeted

l)v air currents, their 'iieat com-

pass" is often least eB'ective where

it could be most useful, that is, in

the middle of an open space. In fact,

liie most eflective method available

to insects for setting courses across

open areas is deri\ed, not from their

capacity to sense the sun's position,

but from their abilit\ to perceive po-

larized ligiit.

As early as 1940, I. Verkhov-

skava discovered that fruit flies

could perceive polarized light. Un-

fortunately, her report in the Rus-

sian literature was overlooked in

the wartime disruption of inter-

national scientific communication.

Then in 1948 Karl von Frisch

brilliantly demonstrated that honey-

bees, through their dances at the

hive, used polarized sky light to

communicate the direction of a food

source. In the wave of enthusiasm

that followed his demonstration,

many other investigators soon

found that several kinds of animals,

including insects, not only per-

ceived polai'ized light but also used

it in directed movements.

Because the experimental
method usually required observa-

tions of the animals" responses un-

der polarizing filters, those initial

studies had to be conducted with

specimens that were prevented

from flying. Consequently, except

for honeybees, ^v'hich could be ob-

served arriving at, and departing

from, a site, no flying insect was in-

tensively studied in its natural set-

ting and not even honeybees could

be tested in free flight.

Before that gap could be filled,

Caught in unfamiliar

territory by the noon sun

or a cloud cover, a bee

ivill rest on a flower

until polarized light

returns to the zenith.

interest shifted from the behavioral

consequences of polarized light per-

ccplioii 1(1 ils pinsioldgical and

sirui'lural liases. .Since our own ca-

pacilN to perceive polarized light is

limiled. the urge to discover how
insecls can see so clearly what we
can only imagine is understandablt\

But hot pursuit of that physiological

"how?" led to neglect of the behav-

ioral "what then?" and thus to con-

tinued ignorance of the ecological

consequences. No one knew, for ex-

ample, whether an insect's ability to

perceive polarized light affected as-

pects of its daily life other than

travel. Indeed, no one asked. So

some of our more unrealistic views

about an insect's world remained

intact longer than they should have.

Before we look into that world from

the insect's point of view, however,

we should consider the phenome-

non that has so effectively obscured

our perception of it: the polarization

of sky light.

A W'ave of sunlight approaching

the atmosphere vibrates in virtually

every plane at right angles to its di-

rection of travel, that is, it is un-

polarized. After entering the atmo-

sphere, however, the wave may
collide frequently w'ith gas mole-

cules or minute dust particles. Dur-

ing these collisions, some planes of

vibration will be eliminated. Fi-

nally, the traveling wave may vi-

bi-ate in only one plane; it has been

plane polarized.

The percentage of polarized light

varies in different parts of the sky.

There is none immediately around

the sun or at the point directly op--

posite. The greatest amount is al-

ways located midway between these

two points, at a 90-degree angle to

the line joining them. The geometry

is most easily visualized near sun-

rise and sunset. At those times the

solar and antisolar points are both

close to their respective horizons,

and the patch of most intense polar-

ization in the sky is directly over-

head, in the zenith. In contrast, at

solar noon in the Northern Hemi-

sphere, when the sun is in the south

and at its highest daily altitude, the

antisolar point is far below the

northern horizon, and the area of

maximal polarization has shifted

northwai'd out of the zenith.

Consequently, zenith polarization

waxes and wanes daily, willi its

maximums near sunrise and sunset

and its minirnLnn at noon. .Sea.sonal

differences in solar altitude affect

the amount of thai minimum. In

summer, I he unpolari/.ed. glaring

aureole surrounding the high mid-

day sun intrudes into the zenith,

even in the higher latitudes of the

Temperate Zones, thus reducing

overhead polarization to zero. Vary-

ing amounts of polarized light occur

in the zenith at noon during other

seasons, at least when the sky is

clear. A sufficiently dense, unbro-

ken patch of cloud entering the ze-

nith at any time of day immediately

eliminates polarization there for the

duration of its passage.

Thus, there are two events lead-

ing to minimal values of zenith po-

larization: one recurs daily near so-

lar noon during summer; the other

occurs irregularly, but still pre-

dictably, with the passage of suf-

ficiently dense clouds during any

season. Together they provide a

route for discovering how per-

ception of zenith polarization affects

the lives of insects.

Although several hypotheses

have been proposed, we do not

know how insects "see" polarized

light. We do know that whenever

polarization is sufficiently intense

for them to do so, they adopt and

hold a heading by referring to the

plane of polarization while they

travel. Their reliance on the plane

can be demonstrated by holding a

polarizing sheet, such as Polaroid,

over them as they travel on the

ground. If the axis of the filter is

aligned so that it transmits light in

the plane the insects are using, they

ignore its presence and maintain

their original heading. But if the

sheet is suddenly rotated 90 degrees

to change the plane of the trans-

mitted light, the insects will

abruptly change their heading by

the same amount, slavishly follow-

ing the shift in plane. In contrast to

that typical response in the pres-

ence of polarized light, insects trav-

eling during times of little or no po-

larization neither follow straight

courses nor respond to polarizers

rotated over them. They are not us-

ing the sky as a guide.

The presence or absence of a re-

sponse by grounded insects travel-
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ing under Polaroid can thus be used

to detect changes in their capacity

for long-distance, straight-line

travel. We can compare their re-

sponses at solar noon or when the

zenith is cloudy with their responses

at other times of the day. Simulta-

neous observations of the behavior

of similar insects flying free in the

vicinity will soon show whether

there are any changing patterns in

their actions that can be associatetl

with the movements of the

grounded insects under Polaroid.

The observations can take sev-

eral forms. We can compare pairs

or groups of the same or different

species. In some tractable species,

the responses of one individual can

be compared during an alternating

sequence of ground and aerial tests

whenever the state of the skv

changes. Meanwhile, if during the

series of comparative tests we
record all the various kinds of natu-

rally occurring activity and behav-

ior among insects in the vicinity, a

picture of the changing patterns of

behavior at the site soon begins to

emerge. And if some insects are

marked and released so they can be

identified during later encounters,

the evidence thev provide about the

proportions of residents and tran-

sients in the locality completes the

picture. Such obervations can be

made wherever industrial smog has

not totally obscured the sky; most

of those described here were made
in my garden.

Some especially interesting dif-

ferences between residents and

transients appear when the summer
sun eliminates polarization from the

zenith. Dragonflies, which are noted

for their effortless flight and hawk-

ing skill, provide a dramatic ex-

ample. Wlien there is no polarized

light in the zenith, those skills are

apparent only in places where the

insects have established "beats" be-

tween familiar landmarks. Caught

aloft by the noon sun's aureole

while they are dispersing through

unfamiliar territory, these masters

of the air bumble earthward as in-

eptly as any novice pilot whose in-

struments have failed. If they land

where there is no food, they perch

quietly during the entire period that

the aureole is near the zenith. But if

there is a swarm of gnats poised

Midsummer-Northern Hemisphere Zenith

W
Antisolar Point

The amount ofpolarized light varies in different parts of the sky;

the area of greatest intensity (dark gray patch) occurs midway
between the solar and antisolar points. The amount of
polarization decreases as the observer looks toward these points.

At sunrise (A), when the sun is barely above the horizon, the area

of maximum polarization is in the zenith, directly above the

observer's head. At midmorning (B), as the sun rises higher in

the sky, its antisolar point sinks, and the area of greatest

polarization shifts below the zenith toward the northwestern

part of the sky. By noon (C), the sun is nearly overhead and

the area of greatest intensity has shifted to just above the

northern horizon. Since insects respond primarily to zenith

polarization, they cease traveling at midday in summer and

substitute other activities.
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(iNcra iirailn Inish. llic\ will iiilcr-

inillriilK ilarl iiiln il. calcli unc nf

llic (laiicci's. llicii niiii'ii Id llic

[itTch lo cat il. I'lius. when iIutc is

IK) polarized light overhead, they

not only stop traveling through un-

lainiliar lerrilorv, they also change

llioir hunting style from ceaseless

roving to sedcntarN ainlnishing.

Dragonflies are not the only

predators to change in tiiis way.

The black-and-white bald-faced

hornet is normally a restless for-

ager, ranging widely in quest of

prey. But caught far from its nest

1)\ the midday change in the sk\ or

by sudden cloudiness, it too perches

like the dragonfly.

A rhododendron bush in mv gar-

den—where numerous small flies, as

well as hornets, rest through the

summer noon—provides the setting

for a deadh' game, one whose rules

change with the air temperature. If

the noon air temperature is below

60 degrees Fahrenheit, all the in-

sects bask cjuietly in the sun, sel-

dom moving unless startled. Even
then, thev do not fly straight off

across the open spaces of adjacent

law-n—that type of flight requires a

skv compass—instead, thev merely

flit to a nearbv leaf.

On a cool day, the flies rest close

to the middle of the rhododendron

leaves, where radiant heat from the

sunlit surface warms them by as

much as 10 degrees above the air

temperatm-e. A fly resting in the

middle of a long rhododendron leaf

is not likely to be startled by shad-

ows moving on the outer edge. Con-

sequently, since the fly rarely

moves, the hornets rarely notice it.

If the air temperature is between

7.5 and 80 degrees, however, the

middle of a rhododendron leaf may
become too hot for flies and hornets

alike. Both then perch close to the

tip, where the leaf temperature is

only 1 to 3 degrees higher than the

air temperature. In that position,

the flies, more often startled by

shadows, repeatedly flit from leaf to

leaf. The hornets pounce from am-

bush on any flies that land near

them.

Mosquitoes that frequent alpine

regions bv day also exhibit a com-

parable change in feeding behavior

during midday or under zenith

clouds. During such periods, thev

sliip their long. I'oxing llighls. rest-

ing instead on xcgetalion and rising

iinl\ when disturbed (or attracted)

In something moving nearby.

Not all predators become scden-

lar^ when their sky compasses fail.

Ladybird beetles and several kinds

oi' small parasitic wasps habitually

search places where there may be

potential hosts, moving on if they

find none. When there is polarized

light overhead they alternately

search and travel, but when there is

none, thev cease traveling and con-

fine themselves to one place, repeat-

edly searching the plants until the

sky changes and they can again

travel.

These beetles and wasps are fre-

quently used in the biological con-

trol of pests, and one wonders

whether some releases have failed

because the insects were liberated

at the wrong time of day. If the

weather is clear, releasing such in-

sects under a high sun would insure

some local searching before the in-

evitable dispersal takes place. But

releases early or late in the day.

when there is more polarized light

overhead, would increase the

chances of rapid dispersal, perhaps

beyond the area where the concen-

trations of pests would have helped

the predators establish themselves.

An insect's residence in a local-

ity no doubt confers advantages.

When other guides are lacking, fa-

miliar landmarks enable insects to

move from plant to plant through

their home range. While wasps and

bees have always been considered

superior in this ability, during this

study I saw that other kinds of in-

sects also have a remai'kably good

memory for landmarks, as well as a

well-developed "sense of place,"

which they most often demonstrate

near midday.

Some insects, for example, make
extensive rounds each morning and

afternoon, but return to one special

place on their route each midday, at

about the time the aureole of un-

polarized light is beginning to in-

vade the zenith. Some muscid flies

and some butterflies, such as the

painted ladv, merely bask after they

arrive, occasionally flitting briefly

among the plants. Others, like the

cabbage butterfly, may not actually

stop their rounds at middav, but in-

stead modil'v tlieii' lliglit path to

avoid ci'ossing open sjiaees such as

lawns, which thev had crossed and

recrossed all morning. Rather than

continuing lo fly across such open-

ings at midday, they negotiate them
by fluttering slowly around the

edges, tracing right-angled paths

where they earlier made a diagonal.

A few species, such as the drone fly

and the Lorquin's admiral butterfly,

even return each day from their

morning rounds to a particular sta-

tion in the locality they favor.

There they perch or hover, darting

toward any landmarking bee that

comes foraging at noon.

In these territorial species, mem-
bers of the midsummer generation

may, in fact, behave aggressively

toward almost any moving object. It

is a startling experience to realize

that the gaily colored insect that has

been tapping at one's hat, spec-

tacles, and camera as it circles per-

sistently is not sociable but hostile.

How should one respond to an infu-

riated butterfly?

During a three-week period last

July, one Lorquin's admiral was ex-

ceptionally punctual according to

the solar clock, arriving in my gar-

den each morning within 2 to 3

minutes of the time the aureole be-

gan to invade the zenith. It entered

the garden from the west, perched

on the rhododendron, and vigor-

ously responded to the silhouettes

of passing bush tits and robins

briefly limned against the sky, as

well as to any bees or cabbage but-

terflies that were active at noon. It

defended the same 15 by 15 foot

space during each midday period,

leaving the garden again in midaft-

ernoon. Finally, old and tattered, it

was displaced by a younger admiral

that arrived at the same time one

day and drove it from the garden.

Well before solar noon on sum-

mer days, the drone flies and their

relatives the bulb flies establish

small territories, often no larger

than 2 by 3 feet and rarely bigger

than 4 by 8 feet. Within these

boundaries, the flies dart aggres-

sively toward anything that moves.

Every arriving or departing bee is

harassed and butted. Bumblebees
tend to ignore the onslaughts and

are rarely knocked off balance un-

less they are struck while leaving a
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flower. Honeybees on occasion may
be driven from the site, but some of

the smaller bees, leaf-cutting bees,

for example, mav be effectively

barred from pollen collecting in the

locality.

Although drone flies occasionally

feed from the flowers in their terri-

tory, the bulb flies almost never do.

Nevertheless, the latter's proprie-

tai'y behavior, more often than the

drone flies', seems to prevent other

insects from pollinating the brieflv

flowering plants near their stations.

During the late spring and eai^ly

summer some of these flies may oc-

casionally behave aggressively when
there is polarized light overhead, as

well as when there is none, but the

most general, persistent, and vio-

lent displays take place when the

aureole is in the zenith at midday or

when there is an overhead cloud

cover. Perhaps the increased ag-

gression in the absence of polarized

light is linked with the behavioral

change that occurs then: the flies re-

main constantly alert within their

small territories, instead of occa-

sionally flying away to other parts

of the garden for lengthv sessions of

preening or feeding.

The spring and summer genera-

tions of all kinds of daytime fliers

are most regularly affected bv the

middav minimum in polarization.

Wasps, when they are far from their

nests, cannot home then without a

sky compass. Foraging bees are

equally affected. If they have not

learned the landmarks on their

homewai'd route, they are confined

to the collecting site until overhead

polarization returns. Bees homing
by polarized light are easily distin-

guished from those using land-

marks. Wlien the insects use land-

marks, they fly low, zigzagging

homewai'd from one route marker

to the next. When they steer by the

sky, however, they spiral upward

briefly after taking off, suddenly

adopt the appropriate heading, then

maintain it bv flying over, instead

of ai'ound, trees, houses, and other

obstacles.

As the summer advances, the au-

reole of the declining sun intrudes

less and less upon the zenith and ul-

timately does not come near it.

Thereafter, overhead polarization,

although reduced, is not eliminated

at midday, and the insects behave

differently from their early summer
forebears. In late summer or early

autumn, the middle of the lawn at

midday is no longer the quiet place

it was earlier in the summer.
Rather, there is as much din from

rapidly passing insects at midday as

at other times, and open spaces are

no longer the noon preserve of local

bees that know the landmarks.

When there is more travel during

the middle of the day, there is no

overt territoriality among butterflies

or flies. Tlie late summer generation

of the drone fly is not aggressive.

The flies continue their rounds

through midday, feeding peaceably

alongside other insects.

Clouds interrupt zenith polariza-

tion whenever they drift by in any

season, and travel stops whenever

they do. During the autumn, how-

ever, cool air temperatures prompt

insects interrupted in flight by ze-

nith clouds to bask in any available

sunlight, just as they did on cool

days eai-lier in the year. So periods

of zenith cloudiness in cool weather

may be periods of comparative

quiet, when no insects fly. In con-

trast, insects that stop traveling on

a warm day often continue to flit

and buzz about one small area, thus

producing a localized sound out of

all proportion to their size or num-
ber. On a very hot day, that con-

stant buzzing—made perhaps by

only one nearby insect—sometimes

leads us to believe that there is a

great flurry of activity. This may be

so, but more often the increased

sound merely indicates that an in-

sect has been forced to stay where it

is too hot to sit.

I have repeatedly emphasized

overhead polarization, ignoring po-

larization from other parts of the

sky and also ignoring the solar im-

age that insects supposedly use in

sun-compass reactions. In so doing,

I have followed the example of the

insects I have watched, for they ig-

nored the sun when they flew across

open spaces. In the morning and af-

ternoon they would continue to

make long, straight flights as long

as the zenith was clear, whether or

not the sun was visible. But as soon

as a cloud covered the zenith, even

though the disk of the sun remained

completely visible and even when it

was not very high, they merely sat

or flitted. If ever they could have

used a sun compass, those were the

times when they should have done

so. Since they did not, I believe that

they could not.

Furthermore, although it seems

reasonable to expect animals with

such large compound eyes to be

able to use polarized light from

parts of the sky other than the ze-

nith, neither crawling nor flying in-

sects seem to do so. In several ex-

periments I have tried to induce

crawling insects to respond to po-

larized light from parts of the sky

other than the zenith, but they re-

acted to rotating Polaroid aimed

toward those other parts only when
their crawling smface was tilted so

that the light from the new direc-

tion was "overhead."

Insects in free flight also behave

as though the only visible sky were

directly overhead. So whether or

not their multifaceted eyes record

events at a distance from the zenith,

the insects' behavior shows clearly

that they do not use information

concerning polarized light from the

lower reaches of the sky. Their im-

portant navigational aid is directly

overhead.

Watching insects when they can-

not travel gives a glimpse into a

world where survival may be deter-

mined by an individual's position

on a leaf, and \vhere territories that

are abandoned each afternoon are

reoccupied and fiercely defended

again the following noon. With a

little patience, it is not difficult to

observe these occurrences. But
while doing so, we must struggle to

imagine the processes whereby an

inhabitant of that "polarized" world

varies its territorial urge or changes

its predatory style in response to vi-

sual signals that we can scarcely de-

tect, let alone decipher.

If there is no overhead

polarization, a ladybird

beetle ivill repeatedly

search a small area for

prey, such as aphids, right,

then move on when the

sky changes.
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Wrestling competitions are the focus of a young man s life.

Wrestlers live apart from women in a secluded camp, or zai'iba.

This wrestler rubs his body with a white ash that

confers mystical strength.
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A Vision of Primal Man
The Last of the Nuba, by Leiii

Riefenstahl. Harper & Row,
$18.95: 208 pp., illus.

The last of the Mesakin Nuba, as

the subject for a book and a pro-

posed fihri, have preoccupied Leni

Riefenstahl since 1962. She under-

took to explore in a remote area of

Kordofan Province, in the Sudan,

certain extreme aspects of the hu-

man condition that reinforce and

advance the artistic themes of her

pioneer film days: man against the

elements, athletes in the pride and

discipline of competition, grace and

dignity in tradition, and the beauty

of the human form—all these give

her life's work a romantic and pecu-

liarly accurate character—obsessive

and yet poetic.

Now, after many years of trouble

and silence, the first important

woman film maker of all time re-

turns to us with powers undimi-

nished by the passage of time. Leni

Riefenstahl rose to flamboyant fame

in a male-dominated field in a Ger-

man society notoriously hostile to

female careerism; she starred Amer-

ica's Jesse Owens as the hero of the

first great sports film, Olympia

(1938); she resisted Goebbels and

his propaganda ministry's determi-

nation to stunt her livelihood and

independence; and, for succeeding

to document the hypnotic and mas-

sive Nuremburg rallies, she was vic-

timized by gossip and sentenced to

prison term after prison term in the

wake of postwar righteousness and

paranoia.

Although the wastelands of

Kordofan are far from the Father-

land, they became a natural step-

ping-stone, a consistent theater for

her artistry, a last heroic refuge.

The book, in a sense, is her final

judgment. It demonstrates the as-

tonishing Riefenstahl energy to ful-

fill a goal, the sensitivity to record a

vision, the courage to endure. Her
moving documentation of the Nuba
helps to confirm the integrity of a

life's work that evolved from esthe-

tic, rather than political, sensibility

and demonstrates how savagely she

was judged. Triumph of the Will

(1934), her Nuremburg documen-

tary, which won gold medallions

and first prizes in the France of

1937, sent her into a detention

camp as soon as the war was over.

The guilt of a generation was pro-

jected onto her threatening art,

which had revealed the cruel entice-

ment of Hitler's violent and
decadent Nazi propaganda. Today

her accomplishments rise above

these many troubles—above the pol-

itics, the placard wavers, the linear

thinkers who learned how to read

and never could see.

A certain extreme image of man
sent Leni Riefenstahl to the Nuba
mountains. One of the truly exotic

actresses of her day, she searched

for some masculine ecpjal to her

own enormous sensuality and feel-

ing for beauty. From the world

champion skiers who acted as her

assistants to the "Greek" torch-

bearer (a Pole whose life she took

over to insure the perfection of the

opening sequences of Olympia) to

the zariba dwellers, the huge, ash-

by Peter Beard
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covered wrestlers whose makeup
"confers mystical strength and holi-

ness"—she picks her favorites—hers

is a world where the winner is re-

membered. Her view is of the best,

perhaps the elite. It is not a fashion-

able view; it is a view in which

those who cannot measure up are

left outside to protest, wondering at

the unfairness of a very separate

world too involved with esthetics to

be slowed down by ethics.

Compromises were never part of

Leni Riefenstahl's vision. She knew
Walt Disney well and rose above

his popular anthropomorphism with

the contempt of experience. Beauty

demands truth and her outlook was

never marred by the cheapening de-

mands of popularity. Tlie artist who
can still see seai"ches out the au-

thentic. East Africa was too com-

promised for a Riefenstahl docu-

mentary, and she was only able to

film for a few years in the Sudan

(until 1964) before the galloping

rot of modern society set in there.

Age-old traditions were outlawed

by missionaries who brought in

green pants and rosaries. Money,

roads, and paraphernalia corrupted

the land.

The Last of the Nuba records a

final glimpse of the genuine natural

world that once surrounded and

protected our own roots. Sig-

nificantly it is not a world without

subtlety, high art, and deep human
feeling.

In a dry and humorless text (Rie-

fenstahl's Achilles' heel), accurate

details help us experience the an-

cient Mesakin and Korongo tradi-

tions of strength and gentleness,

lyrical music, and powerful emo-

tion.

The zariba wrestlers, under the

winds and the stars, with a small

fire and a stone pillow, are de-

scribed for us by the only white

woman to have gained access to

their holy and ancient campsites.

The author deeply appreciates the

Nuba, who produce everything they

need for survival and therefore en-

Leni Riefenstahl, 1944

joy a fundamental independence.

They love music and art. they rank

women almost as equal as men,

they don't seem to associate naked-

ness with guilt, and look upon
death as a matter of fate. Schools

and other institutions hurry to save

these "savages" and spread tiie mis-

ery around.

The story of a German film lab

destroying much of the early Nuba
footage is too painful to go into—

but typically the creator is un-

daunted. She raises money and re-

turns to the Sudan where the age-

old magic has been sadly altered.

Her documentary is virtually over.

Thousands of years of Mesakin

Quissayr tradition have come to an

end. The rush of modern times has

crushed things in its way and left a

mediocre hash of confusion. Now
the Riefenstahl film will rely to a

large degree on animating the stills

shown in this book.

Magazine layouts imposed upon

the author by English and then Ger-

man publishers do not lielp the im-

pact of the book, but the strength of

individual photographs wins us.

Near the end we attend the funeral

of Napi, one of the Tadoro wres-

tling champions.

We see a bit of the dark coi-pse

laid out under a white sheet. Napi's

grandmother squats beside him,

plastered in ash, staring into space

with eyes more deeply sad than any

we have seen. The champion's seed

rattles hang from her fingers. A sis-

ter slips in the warrior's favorite

knife. His mother takes beeswax

and significantly blocks off his ears,

nose, and mouth. The expressions

at the burial ai-e of people doubtful

that so much that has just been lost

can ever be replaced.

Peter Beard, photographer and writer,

is the author of The End of the Game

and Eyelids of Morning: The Mingled

Destinies of Crocodiles and Men. A
new book on Africa, Longing for Dark-

ness, will be published in the

spring.

Although the basic reason for wearing ash is religious,

personal distinction is sought in the decorative patterns painted

oti the body with a mixture of ash and milk beaten into a cream.
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Champion wrestlers ivear tails of goat's hair attached

to a heavy belt of woven leather. Such an ornament is a

considerable handicap and worn by only the best fighters.



This Nuba wrestler, a champion of his village, will help

train younger men. The raised marks on his forehead are a form

of body decoration favored by both men and women.
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. . . the Nuba
The Mesakin Quissayr, a Nuba

Irilie which, like the Korongo

Nuba, has been very little exposed

to the influence of civilization, live

in the valleys and hills of the south-

western corner of Nuba mountains

in Kordofan of the Sudan. The pho-

tographs in this book were largely

taken among the Mesakin, and only

few among the Korongo. They were

taken between 1962 and 1969.

Their houses, resembling minia-

ture castles, are scattered over hills

that rise several hundred feet above

the plain. The tallest reach 3,330

feet above sea level, with valleys

running between them. By travel-

ing thirty or thirty-five miles from

Kadugli via El Hambra southward

past the Moro mountains, one

reaches Reikha (in the Arabic), or

Tolabe (as the Mesakin call it). The

village is on the plain but this is

where the hills of the Mesakin be-

gin, and here lives the Mak the

chief of the Mesakin of Tadoro. Ta-

doro is the hill community of To-

labe; and it is here that I settled,

choosing it as point of departure for

my excursions through the entire

Mesakin area.

An estimated 8,000 Mesakin

Nuba still live in the fifteen to

twenty various hill communities.

Each larger community has its own

Mak (chief) and its Kudjur (doctor

and priest). The Mesakin Quissayr's

neighbors are the Mesakin Tiwal.

In Arabic tiwal means high or long;

quissayr means short, and Mesakin,

derived from the Arabic miskin,

poor. The Mesakin are the poorest

of the Nuba; but in spite of their

poverty they are a happy people.

To the south live the Korongo

Nuba. Because water is more plenti-

ful in Korongo, they have more

cattle and are consequently better

off. They are unusually tall and

strong: often a whole head taller

than the Mesakin. This may be

partly attributable to the fact that

the Korongo, above all the men,

have far- more milk and dura (sor-

ghum), the chief diet of the Nuba.

Yet the Mesakin are opponents to

be watched during the traditional

wrestling ceremonies since their

great agility makes up for the

greater strength of the Korongo.

The Korongo and Mesakin cannot

understand each other's language

although they are such close neigh-

bors. It is a remarkable fact that the

two languages should be so pro-

foundly different, even though these

two neighbors share a common cul-

ture and are of similar origins.

There are over 100 languages

among the Nuba. Soon the inevi-

table march of civilization will

reach the Nuba and change them.

... I was fortunate to get to know

them whilst their traditional way of

life still existed, and to be able to

fix this in pictures, films and

recordings. It was a view into a

paradise that will soon vanish.
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The

Taste

Makers
Our perceptual life would

he vastly different without

the tiny buds that line

our tongue

Spread throughout the oral cav-

itv of the average human being, on

his larynx and pharynx and espe-

cially on the top and sides of his

tongue, are some 9,000 taste buds.

That, at least, is the approved scien-

tific figure, which I will take on

faith, even though 1 find it difficult

to believe that a sedulous anatomist

actually once devoted the time and

patience necessary to do an accu-

rate count of the taste buds in

enough open mouths to justify the

confident publication of a numeri-

cal result.

Yet, assuming he did, there we

have it: a human universal as cru-

cial to the perceptual life as having

two eyes. Just as history would have

been different if we had all been en-

dowed with a third eye in the back

of our heads, so too the world

would not be the same if our tasting

apparatus were significantly cruder

(itnagine a single cell on the ball of

the right foot) or more sophisticated

(for instance, if all the skin cells

were as sensitive to all chemical

traces as the receptors in the nose,

which can detect the specific odor

of vanillin at a concentration of

0.0000002 milligram per cubic

centimeter of air).

The equipment for taste and

smell that we do possess is an ex-

quisitelv discriminating instrument

as it is. Indeed, it can sort out thou-

sands upon thousands of tastes and

odors so complex that scientists are

onlv beginning to be able to analyze

them. As of now, however, the
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by Raymond Sokolov

louiiue of a Proust is still the best

apjuiialus for identifying the true

taste of a madeleine; the nose of a

winetaster, the most sensitive avail-

able gauge of wine qiiality.

Still, no matter how accurate the

judgments of our senses of smell

and taste may be, we are properly

uncomfortable in accepting them as

we would the reports of true scien-

tihc instruments because such evi-

dence is notably subjective and not

easily quantified. Worse yet, the vo-

cabulary available to describe food

tastes in ordinary language is

sparse, vague, and misleading. Gas-

tronomic writers fall back on such

terms as "succulent," "unctuous,"

and "pungent," not out of a passion

for luscious verbiage (not entirely at

least), but because thev have little

else at hand once they have ex-

hausted the four basic terms: sour,

salty, sweet, and bitter.

A similar problem of verbal

classification used to exist with col-

ors. In the ancient world, color

words were not specific; they re-

ferred to tones. "Sallow" is a sur-

viving example of this kind of in-

exact attempt to indicate color.

Homer's "wine-dark sea" is an-

other. Over a period of time, the

concept of specific colors—reds, yel-

lows, and blues—developed. Mod-
ern optics, the dye industry, phi-

lately, and the fashion press have

recently pigeonholed such pre-

viouslv evanescent terms as vermi-

lion, ocher, and even Connaught
green so that we can say just which

wavelength of visible light will pro-

duce them. Or, conversely, we have

decided what names to give what

wavelengths. In the taste field, for

better or worse, we must still

muddle along—just as we always

have—without an accurate verbal

system to classify our multifarious

reactions to cinnamon and porridge

and gin.

This lack of specific taste words

seems to be a characteristic of all

human languages. Prescientific peo-

ples arrived at several different sys-

tems of taste naming. The Baganda

Iribc (if Uganda divide all tastes

iiilo t'iliicr kuwoma or kowa,
"pleasant (sweet or salty)" and

"unpleasant." This is a so-called

hedonic system, which uses plea-

sure as its sole criterion. Islanders

on Malekula in the New Hebrides

also have found it sufficient to call

good tastes garak har, bad tastes

kokon. and leave it at that.

Not all systems of taste and smell

classification are so simple. In the

Totonac language of eastern Mex-
ico, eight distinct word stems cate-

gorize the world of smell into eight

parts. This sophisticated olfactory

zodiac runs from good /vegetative to

bad (human excrement, a drunk-

ard's breath) to medicinal /aromatic

(alcohol, urine, citrus skins) to

body/animal (mice, feet, grease,

dirty dishes) to sour (vinegar,

sweat) to smells that leave a taste in

the mouth (cooking odors, gun-

powder) to artificial (perfume or

soap that is pleasant but unsuitable

to the user, who is often a perfumed

man or an overperfumed woman) to

smells that permeate the air, that is.

wind-borne smells.

This system with its overlapping

categories does not point the way
toward a universal or correct tax-

onomy of taste and smell; nor, in-

deed, do those larger classifying

systems of taste, which we call cui-

sines. Cuisines are a culture's full

lexicon of its preferred taste combi-

nations, but they are, to a crucial

degree, arbitrary and the result of

cultural inclination rather than a set

of any orderly principles of taste.

To be sure, geography and his-

tory have played a part in the for-

mation of cuisines. Aleut cooks

have never experimented with the

peach, and the Turks brought stru-

del to Hungary. But we do not de-

fine cuisines on the basis of one pe-

ripheral ingredient or one special

technique. Rather we look to the

methods and staple items that per-

vade meal after meal.

And when we do this, we dis-

cover that cuisines, like languages

and kinship systems, are complex

We'll die..!

Survival of the finest and fleetest on
E. Africa's plains is hard enough, with-
out poachers, their snares and fires

added to our battle. They, and those
who sent them, are after our skins,

hides, furs, claws, hooves, horns and
teeth. But believe me, we need them
more than they. However if we don't

get help soon,we'll go the same way
as the Dodo. To extinction.

You are our hope and our help, and
the link between us is the EAST
AFRICAN WILD LIFE SOCIETY, East

Africa's own conservation group, and
the first of its kind in the tri-nation

area of Kenya, Uganda and Tanzania.

It is non-profit, non-governmental, a

body that has funded a list of conser-
vation projects since 1951, as long as
your arm. Every cent of your member-
ship (US$11.00) goes directly to game
conservation projects; and not one cent
to "overheadsV

THE WILDLIFE GETS ALL THAT YOU GIVE

As a member of the Society you will

also receive a year's subscription to

AFRICANA the quarterly wildlife mag-
azine. And for those who are interes-

ted in gifts of every description which
have to do with the game of East
Africa, a 32 page colour brochure is

available for USi 1.00. They are also

on sale from our gift shop and gal -

lery in the Nairobi Hilton Hotel.

And while you're reading this, remem-
ber, that the Society is working round
the clock on our behalf, in the field of

education, anti poaching, research and
animal rescue.

USA Representative:

Miss Alice Smith Box 1325, Chicago
III. 60690

EAST AFRICAN WILD LIFE SOCIETY
Box 20110 Nairobi Kenya.

Please enrol me as a member.
I enclose US. 51 1.00 for my year's

membership.

6£.
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.structures with iheir own internal

logic that is unrelated to any funda-

iiienlal external cause (other than

those modish will-o'-the-wisps, the

"deep structures" of the human
brain).

For instance, to take the best-

documented case, French food has

been divided into three great "do-

mains" by Waverley Root: the do-

mains of butter, oil, and fat (lard

and goose fat). Root's theory is by

now well accepted among serious

gastronomes because it goes to the

heart of the major taste differences

among the important cooking re-

gions of France. Everyone feels in-

stinctively that the cooking of Prov-

ence is different from the cooking

of Normandy. This intuition can be

supported with innumerable exam-

ples in the form of recipes for local

specialties, but the underlying dif-

ference (after we have subtracted

superficial contrasts such as the en-

tirely different fish available at

Calais and Nice) is, to palate and in-

tellect, the fat of the region. The
cuisine of Provence begins and

ends with olive oil (aS well as to-

matoes and garlic). Normandy
stands for butter (along with apples

and cream).

Now those combinations depend
somewhat on geography, but we can

look eastward along the Mediterra-

nean littoral and find Greeks, with

the same over-all ecosystem as

southern France, cooking with cin-

namon and mint, which are prac-

tically unknown to the Provengal

menu. Saffron leaps to the fore at

the Spanish border. To the north,

Normans face the Belgian border

and inhale the smell of the world's

best fried potatoes. But they cling

to Calvados and apple rings.

The point is that there is no rea-

son other than cultural conditioning

behind the preservation of these

culinary cleavages, especially when
you consider that in the modern era

it is no economic hardship for Nor-

mans to buy olive oil or for Nigois

to fry apples in butter. More to the

point, there has never been any eco-

nomic reason for a Marseillais not

to flavor meat with mint as his

kitchen cousins in Sparta like to do.

Nor is there any logic behind the

gustatory fact that Koreans base

their meals on a combination of soy

sauce, garlic, brown sugar, and

toasted sesame seeds, while In-

donesians, who also favor a mixture

of soy sauce and garlic, substitute
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The few pockets of idiosyncratic

cuisine that did develop (with the

exception of New Orleans) have al-

most completely given up the ghost

to the all-cont]uering hamburger.

But this loss leaves us in a position

to strike out anew, to recombine tin-

ideas of many cultures without eth-

nocentric scruple. The recipe that

follows is a fai-rago of American

(scrambled eggs), French (butter,

shallots, gai'lic), and Indian (cumin,

coriander) traditions. Do not be

alarmed at the quantity of butter. It

is almost impossible to use too

much butter with scrambled eggs.

The taste improves with each added

pat. Cholesterol watchers are, in

any case, not invited to this particu-

lar cosmopolitan debauch.

Oeufs Brouilles Pondiehery

10 large eggs, beaten with a fork

until well mixed but not foamy

8 tablespoons butter

1 tablespoon chopped shallots (or

scallions)

1 clove garlic, minced

1 teaspoon ground cumin

1 teaspoon ground coriander

Salt

Pepper

1. Heat the butter in a skillet over

medium-high heat until foam re-

cedes. Add shallots (or scal-

lions), garlic, cumin seeds, co-

riander, salt, and pepper. Cook,

stirring until garlic begins to

brown.

2. Add beaten egg all at once.

Cook over very low heat, stir-

ring, until the egg has achieved

the degree of solidity you like.

Stir less vigorously if you want

"lai'ge-curd" scrambled eggs;

stir constantly if you want

"small-curd." Also, remember

that the eggs will continue to

cook, from the heat retained by

the skillet, after they have been

removed from the stove.

Yield: Four generous servings

Raymond Sokolov is a food columnist

and editor of Great Recipes from The

New York Times.

TRAVEL THE WORLD OF LINDBLAD

1.7 t

Next spring, see the Mediterranean,

the Black Sea and the Baltic as they

have never been seen before, on the

M/S LINDBLAD EXPLORER.
interest. All our cruises will be accom-
panied by famous lecturers. Our
agenda for next year also includes the
following expeditions: The Amazonas
to Dakar, The Baltic, The Arctic
Adventure, British Isles and Faroe
Islands and two cruises on the Ama-
zon. The Lindblad Explorer is oper-

ated in the famous tradition of the

Swedish American Line. Please write

for our cruising expeditions program
for 1975.

Late in IVIarch of 1975 we will sail

along the West and North African

Coasts from the Senegal all the way to

the Nile, in what promises to be a

most exciting cruising expedition.
Thanks to the low draft of the Lindblad

Explorer* we will enter bays and ports

where few cruise ships have ever

been seen before. And we have
scheduled two fascinating cruises to

the Black Sea, exploring sites of

immense historic and archaeological

LINDBLAD TRAVEL INC.
Dept NHME1274

133 East 55th Street, New York, NY 10022 (212) 751-2300

Who saysyou carft

speak another language
hi 60 days?

With Linguaphone, you can speak a new language - fluently and idiomatically -

mas little as 60 days. It's an easy, interesting, natural method^ used by

leading schools and universities world-wide. You listen to and imitate flawless

native speakers. No old-fashioned verb drills!

Over 3,000,000.successful students. Record and

cassette courses in more than 20 languages.

>

FREE RECORD OR CASSETTE
Mail coupon today forfree recording. It will

show you howquickly and easily you can

learn a new language with Linguaphone.

Linguaphone Institute, Inc.

Dept.NHEZI. 100 Park Avenue

New York, NY 10017

I want to learn a new
language in my own home.
Rush my FREE record or

cassette, as I've indicated,

plus an illustrated folder

that gives a complete

explanation. I understand

I will be under no obligation.

Please mark appropriate boxes;

D phonograpti record or D cassette

D Mr
D Mrs.

D Ms.

Address

City-

Linguaphone for Languages <^A Ser^.ce of Westmghouse Leammg Corporat

I am most interested in D French D Spanisti D Italian

D German D Hebrew O Other

67



This View of Life

Darwin's Delay
W hy did he wait tiventy years to publish

his theory of evolution?

Few events inspire more specula-

tion than long and unexplained

pauses in the activities of famous

people. Rossini culminated a

brilliant operatic career with W'il-

liam Tell and then wrote almost

nothing for the next thirty-five

years. Dorothy Sayers abandoned

Lord Peter Wimsey at the height of

his popularitv and turned instead to

God. Charles Darwin developed a

radical theory of evolution in 1838
and published it twentv-one vears

later only because A. R. Wallace

was about to scoop him.

Four years observing nature

aboard the Beagle destroyed Dar-

win's faith in the fixity of species.

In July, 1837, shortly after the voy-

age, he started his first notebook on

transmutation. Already convinced

that evolution had occurred, Dar-

win sought a theory to explain its

mechanism. After much prelimi-

nary speculation and a few unsuc-

cessful hypotheses, he achieved his

central insight while reading an ap-

parently unrelated work for recrea-

tion. Darwin later wrote in his auto-

biography:

In October 1838 ... I hap-

pened to read for amusement
Malthus on Population, and
being well prepared to appreciate

the struggle for existence which

everywhere goes on from long-

continued observation of the

habits of animals and plants, it at

once struck me that under these

circumstances favorable varia-

tions would tend to be preserved

and unfavorable ones to be de-

stroved. The result of this would

be the formation of new species.

Darwin had long appreciated the

importance of artificial selection

practiced by animal breeders. But
until Malthus"s vision of struggle

and crowding catalyzed his

thoughts, he had not been able to

identify an agent for natural selec-

tion. If all creatures produced far

more offspring than could possibly

survive, then natural selection

could direct evolution under the

simple assumption that survivors,

on the average, would be better

adapted to prevailing conditions of

life. Darwin then added only one

additional statement, on variation,

to complete his charmingly simple

theory.

First, all organisms of a species

vai-y from one another and these

variations are inherited (variation);

second, all species produce far more

offspring than can survive (over-

production); and third, in the en-

suing struggle for existence, sur-

vivors tend to preserve favorable

variation (natural selection). Favor-

able variants accumulate gradually

and continually to produce evolu-

tionary change.

Darwin knew what he had
achieved. We cannot attribute his

delay to lack of appreciation for the

magnitude of his accomplishment.

In 1842 and again in 1844 he

wrote out preliminary sketches of

his theory and its implications. He
also left strict instructions with his

wife to publish these alone of his

manuscripts if he should die before

writing his major work.

Wliy then did he wait for more

than twenty years to publish his

theory? True, the pace of our lives

today has accelerated so rapidly-

leaving among its victims the art of

conversation and the game of base-

ball—that we may mistakenly judge

a normal period of the past as a

large slice of eternity. But the span

of a man's life is a constant measur-

ing stick; twenty years is still half a

normal career—a large part of life

by even the most deliberate Victo-

rian standards.

Conventional scientific biography

is a remarkably misleading source of

information about great men. It is a

Pablum, which views scientists as

simple, rational machines pursuing

their insights with steadfast devo-

tion under the drive of an internal

mechanism subject to no influence

but the constraints of objective

data. Thus, the usual argument runs

something like this: Darwin was sat-

isfied with his theory, but theory is

cheap. He was determined not to

publish until he had amassed an

overwhelming dossier of data in its

support, and this took time. There

is some tnath in this argument. Dar-

win's great accomplishment was as

much to convince the world of the

fact of evolution as to discover its

mechanism. This he achieved by the

sheer weight of his careful docu-

mentation. In fact, the triumph of

natural selection as a theory of evo-

lution is a twentieth-century event.

In Darwin's own lifetime, Darwin-

ism \vas a minority position among
evolutionists. He resides in West-

minster Abbey for his documenta-

tion, not for his theory.

But Daiwin's activities during

the twenty years in question display

the inadequacy of this traditional

view. In particular, he devoted

eight full years to writing four large

volumes on the taxonomy and natu-

ral history of barnacles. Before this

single fact, the traditionalists can

only offer pap—something like:

Darwin felt that he had to know
what a species is before proclaiming

how they change; this he could do

only by working out for himself the

classification of a difficult group of

organisms—but not for eight years,

and not while he sat on the most

revolutionary notion in the history

of biology. Darwin's own assess-

ment of this work stands in his au-

tobiography.

_^



by Stephen Jay Gould

Besides disrovering several new

and remarkable forms, I made
out the homologies of the vaiuous

parts . . . and I proved the exis-

tente in certain genera of minute

males complemental to and para-

sitic on the hermaphrodites.

. . . Nevertheless, I doubt
whether the work was worth the

consumption of so much time.

So complex a tjuestion has no

simple answer, of course, but I

think we may be sure of one thing:

the negative effect of fear must have

plaved at least as great a role as the

positive need for additional docu-

mentation. Of what, then, was Dar-

win afraid?

^\lien Darwin achieved his Mal-

thusian insight, he was twenty-nine

years old. He held no professional

position, but he had acquired the

admiration of his colleagues for his

astute work aboard the Beagle. He
was not about to compromise a

promising career bv promulgating a

heresy that he could not prove.

^^Tiat was his heresy? The belief

in evolution itself is the obvious an-

swer. Yet I am convinced that this

cannot be a major part of the solu-

tion; for, contrary to popular belief,

evolution was a verv common
heresy during the first half of the

nineteenth century. It was widely

and openly discussed, opposed, to

be sm^e, by a large majority, but ad-

mitted or at least considered by

many of the great naturalists.

A few months ago a remai-kable

pair of Darwin's early notebooks

were published with extensive com-

mentary bv Howard E. Gruber and

Paul H. Barrett (Danvin on Alan:

A Psychological Study of Scientific

Creativity, E.P. Dutton & Co., New
\ork). These so-called M and N
notebooks were written in 1838
and 1839, while Darwin was com-

piling the Iransniutation notebooks

that formed the basis for his

sketches of 1842 and 1844. They
contain his thoughts on philosophy,

esthetics, psychology, and anthro-

pology. On rereading them in 1856,

Darwin described the notebooks as

"full of metaphysics on morals."'

They include many statements

showing that he believed in and

feared to expose something he per-

ceived as far more heretical than

evolution itself: philosophical mate-

rialism—the postulate that matter is

the stuff of all existence and that all

mental and spiritual phenonena are

its by-products. In short, at its most

irreverent, materialism contends

that mind is a product of brain.

The notebooks are clear on two

additional points: First, Darwin was

interested in philosophy and aware

of its implications. He knew that

the primary featm'e distinguishing

his theory from all other evolution-

ary doctrines was its uncompromis-

ing philosophical materialism.

Other evolutionists spoke of vital

forces, directed history, organic

striving, and the essential irreduci-

bility of mind—a panoply of con-

cepts that traditional Christianity

could accept in compromise, for

they permitted a Christian God to

work by evolution instead of crea-

tion. Darwin spoke only of random
variation and natural selection.

Second, Darwin resolutely ap-

plied his materialistic theory of evo-

lution to all phenomena of life, in-

cluding what he termed "the citadel

itself—man's mind. And if mind
has no real existence beyond the

brain, can God be anything more

than an illusion invented by an illu-

sion? In one of his transmutation

notebooks, he wrote:

Love of the deity effect of organi-

zation, oh vou materialist! . . .

Why is thought being a secretion

of brain, more wonderful than

gravity a property of matter? It is

our arrogance, our admiration of

ourselves.

This belief was so heretical thai

Darwin even sidestepped it in The

Origin of Species (1859), where he

ventured only the cryptic comment
that "light will be thrown" upon

man and his origin. He gave vent to

his beliefs, only when he could hide

them no longer, in the Descent of
Man (1871) and The Expression of
the Emotions in Man and Animals

(1872). A. R. Wallace, the codis-

coverer of natural selection, could

never bring himself to apply it to

man's mind, which he viewed as the

single divine contribution to the

history of life. Yet Darwin cut

through 2,000 years of philosophy

and religion in the most remarkable

epigram of the M notebook:

Plato says in Phaedo that our

"imaginary ideas" arise from the

preexistence of the soul, are not

derivable from experience—read

monkeys for preexistence.

In his commentary on the M and

N notebooks, Gmber labels materi-

alism as "at that time more outra-

geous than evolution." He docu-

ments the persecution of mate-

rialistic beliefs during the late eigh-

teenth and early nineteenth century

and concludes:

In virtually every branch of

knowledge, repressive methods

were used: lectures were pros-

cribed, publication was ham-

pered, professorships were de-

nied, fierce invective and ridicule

appeared in the press. Scholars

and scientists learned the lesson

and responded to the pressures

on them. The ones with unpopu-

lar ideas sometimes recanted,
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published anom moush . pre-

sented their ideas in weakened

forms, or delayed publication ior

many vears.

Darwin had experienced a direct

example as an undergraduate at the

University of Edinburgh in 1827.

His friend W.A. Browne read a pa-

per with a materialistic perspective

on life and mind before the Plinian

Society. After much debate, all ref-

erences to Browne's paper, in-

cluding the record (from the pre-

vious meeting) of his intention to

deliver it, were removed from the

minutes. Darwin learned his lesson,

for he wrote in the M notebook:

To avoid stating how far, I be-

lieve, in Materialism, say only

• that emotions, instincts, degrees

of talent, which ai-e hereditary

are so because brain of child re-

sembles parent stock.

The most ardent materialists of

the nineteenth century, Marx and

Engels, were quick to recognize

what Darwin had accomplished and

to exploit its radical content. In

1869, Marx wrote to Engels about

Darwin's Oriein:

Although it is developed in the

crude English style, this is the

book which contains the basis in

natural history for our view.

Marx later offered to dedicate vol-

ume 2 oi'Das Kapital to Darwin, but

Dai-win gently declined, stating that

he did not want to imply approval of

a work he had not read. (I have seen

Darwin's copy of volume 1 in his li-

brary at Down House. It is inscribed

by Marx who calls himself a "sincere

admirer" of Darwin. Its pages are un-

cut. Darwin was no devotee of the

German language.)

Darwin was, indeed, a gentle rev-

olutionary. Not only did he delay

his work for so long, but he also as-

siduously avoided any public state-

ment about the philosophical impli-

cations of his theory. In 1880, he

wrote to Karl Marx:

It seems to me (rightly or

wrongly) that direct arguments

against Christianity and Theism
hardly have any effect on the

public; and that freedom of

thought will best be promoted by

that gradual enlightening of hu-

man understanding which fol-

lows the progress of science. I

have therefore always avoided

writing about religion and have

confined myself to science.

Yet the content of his work was

so disruptive to traditional Western

thought that we have yet to encom-

pass it all. (G.G. Simpson marked

the centennial of Darwin's Origin

in 19.59 with an essav entitled One
Hundred Years Without Darwin

Are Enough.) A reluctance to ac-

cept Darwin's materialism and an

attempt once again to invest living

matter with some special property

form the basis of many humanists'

doubts about Darwinian theory

(see Arthur Koestler's The Ghost in

the Hiachine or The Case of the

Midvtife Toad). This, I confess, I

do not understand. Wonder and

knowledge are both to be cherished.

Shall we appreciate any less the

beauty of nature because its har-

mony is unplanned? And shall the

potential of mind cease to inspire

our awe and fear because several

billion neurons reside in our skulls?

Columnist Stephen Jar Gould teaches

geology at Harvard University.

"A great, sad,wonderful book—through poetry, | i

through the evocation ofall that specialists £
know about these huge, intelligent sea mammals
now being hunted to extinction!'—Loren Eiseley
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G. Mueller. Time-Life Books, New

York, 1972.

Wasps. J. P. Spradbery. University of

Washington Press, Seattle, 1973.

Cristina

found a

friend

One who is helpmg

her survive Wi

c ristina Aguilar's case is typical.

Her father works long hours as a share-

cropper despite a chronic pulmonary

condition that saps his strength. Her

mother takes in washing whenever she

can. Until recently, the total income of

this family of six was about $13.00 a

month. Small wonder that they were

forced to subsist on a diet of unpohshed

rice, swamp cabbage, and tiny fish the

children seine from a nearby river.

Now Cristina enjoys the support of a

Foster Parent in Tennessee whose con-

tribution of sixteen dollars a month

assures Cristina and her entire family

of better food and health care. And,

when Cristina is old enough, the help

of her Foster Parent will give her a

chance for an education, an oppor-

tunity to realize whatever potential she

has to offer to this world.

How can such a small monthly contri-

bution do so much in the life of Cris- •

tina's family? In the underdeveloped

countries where Foster Parents Plan is

at work, the need is so great, the pov-

erty so deep, that very few dollars can

make a tremendous difference. In fact,

with PLAN programs and services in

place, the very communities where

Foster Children live are aided toward

self-improvement.

To become a Foster Parent is a special

responsibility . . . and a most rewarding

one. You become an influence in shap-

ing the life of your Foster Child. You
come to know the child through photos

and a regular exchange of letters. Prog-

ress reports show you vividly how much
good your contribution is doing. Of the

many fine causes that ask for your

support, few can offer you such a tang-

ible and immediate way to help others.

Today, more than ever, people like you

are needed to join in this wonderful

work. Hundreds of children wait in

desperate, often shocking, circum-

stances for a Foster Parent to offer

them a hand toward a decent life.

Please join us if you can ... or let us

send you more details about how PLAN
is working around the world.

FOSTER PARENTS PLAN, Inc.
Box 403, Wanvick, Rhode Island 02886

YES, I would Uke to know more about becoming a Foster Parent.

Please send me the full facts D-
I am ready now to become a Foster Parent to a boy D girlD age

country or whoever you feel needs me most Q.

Please send a photo and case history of the Foster Child. Enclosed is my
first contribution D $16 monthly, D $48 quarterly, D $192 annually.

I can't become a Foster Parent now. I enclose a gift of S

In Canada, write 153 St. Clair Ave. West, Toronto, Ontario MV4 1P8

PLAN operates in Bolivia, Brazil, Colombia, Ecuador. Peru, Indonesia, Korea, Haiti. Viet
;

Nam, and the Philippines. PLAN is registered with the U.S. State Department Advisory
,

Committee on Voluntary Foreign Aid. All contributions are tax deductible. Foster Parents

Plan, Inc. is a non-political, non-profit, non-sectarian, independent relief organization.

71



"The whole book's an

adventure, that of a superb

naturalist in the making.'"

Sky Reporter

Tf^^

Ivan T.

Sanderson's,

THE STORY OF THE
MAKING OF A NATURALIST

Edited and with an introduction

by Sabina Sanderson. Illustrated

with drawings by the author.,

"It records Sanderson's firsts

youthful encounter with the

tropical rain forests that

were to be the great love of

^

his professional life,"

—* Publishers Weekly

$9.95 at bookstores or send check

to David McKay Company, Inc., 750
Third Avenue, New York, N.Y. 10017

All in color!
74 brilliant full-color photo-

graphs illustrate the most
magnificent and comprehensive

book ever published about the

snakes of America's seven west-

ern states. Every single species

described in fascinating detail:

habits, habitats, characteristics,

reproduction, diet, hearing,

sight, etc. Published in conjunc-

tion with the San Diego Zoo.

SNAKES OF THE AMERICAN
WEST by Charles E. Shaw &
Sheldon Campbell. A main se-

lection of the National Science

Book Club. 331 pages, 8'/2 x 9V2.

$12.50 at bookstores. Knopfj^t^*^

Molecules between

the Stars
The discovery of chemical compounds in interstellar space

has led to the new field of astrochemistry and a

rethinking of how stars are born

Chemistry dominates existence

on earth— it affects the weather, the

flow of energy, and most important

for us, it is essential to all life pro-

cesses. But until about thirty years

ago, astrochemistry, or the chem-

istry of regions beyond the solar

system, was a largely neglected

field of research. The main reason is

that astronomy was then primarily

dependent on optical instruments,

and the objects in the universe un-

der study were those giving off opti-

cal radiation. These are the visible

stars and nebulae—the gas and dust

clouds between the stars—which are

typically so hot that chemical com-

pounds cannot survive in them.

Molecules there are torn apart into

their atomic fragments as soon as

they are formed. The spectra of

most stars and nebulae accordingly

show lines characteristic of free

atoms but no indication of mole-

cules.

There were, however, two no-

table exceptions. Optical spectra of

cool red stars did show complex ab-

sorption bands indicating the pres-

ence of a few simple molecules such

as carbon monoxide (CO) and tita-

nium monoxide (TiO) in their atmo-

spheres. And the spectra of certain

other stars showed features result-

ing from absorption by such mo-

lecular fragments, or free radicals,

as methylidyne (CH), ionized meth-

ylidyne (CH+), cyanogen (CN), and

hydroxyl (OH). Analysis showed

that these molecular fragments were

not in the atmosphere of the stars

but rather in the cool, diffuse clouds

of interstellar gas that lie between

the stars and the earth. Until 1963
these were the only interstellar

molecules known, and few astrono-

mers paid much attention to them.

Among the triumphs of astro-

physics in the past few decades has

been the discovery that stars burn

by nuclear fusion in their cores with

the resultant understanding of the

details of the structure and evolu-

tion of these objects. We currently

have a good idea of how long a star

will last before it finally burns out

and dies. Chemistry plays only a

minor, almost negligible role in

most of the lifetime of a star except

at its birth—the condensation of a

star from an interstellar gas cloud-

when it clearly plays a crucial role.

The observation thirty years ago of

optical absorption lines due to the

few simple molecules in interstellar

clouds already mentioned was the

first piece in a complicated jigsaw

puzzle of interstellar chemistry.

Thanks to radio astronomers, many
more pieces have been turning up

in recent years at an accelerating

rate. At the time of this writing,

some twenty-six different molecules

have been identified in interstellar

space. There is good reason to hope

that when all the evidence is sorted

and put together, it will complete

our understanding of the full life

cycle of the stars.

To comprehend the relation be-

tween cheiTustry and star birth, we
must begin with a description of the

relationship between the stars and

the interstellar gas that makes up

about 10 percent of the mass of our

galaxy. This gas, like the matter in

stars, is composed mostly of hydro-

gen and helium with small traces of

most other elements. When stars

approach the end of their normal

lifetimes, they first become red gi-

ants, like Betelgeuse in the con-

stellation Orion. These aging stars

have huge atmospheres that are cool

and dense enough to enable tinv

grains of graphite, silicates, and

other chemical compounds to form.

The pressure of the radiation com-
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TRAVEL THE WORLD OF LINDBLAD

by Richard McCray

ing from a star's interior blows

these grains out of the stars atmo-

sphere into interstellar space, and

the grains drag along a good deal of

the stai-'s gaseous atmosphere. This

process is probably one of the

mechanisms wlierebv vast regions

of interstellar space ai-e filled with

cosmic dust and explains the dark

areas seen in the Milky Way, espe-

cially in the constellations Sagit-

tarius and Scorpius toward the cen-

ter of the Galaxy. When stars

finally die, they often do so with

violent supernova explosions, which

return most of their remaining gas-

eous material to interstellar space.

At the same time that some stars

are dying, new stars are being born

from the interstellar gas. The pro-

pensity of the gas to condense

through the force of its own gravity

causes it to fragment into inter-

steOar clouds. These clouds collapse

and fragment still further until the

little fragments become hot and

dense enough to begin burning as

stars. Thus, the interstellar gas is a

reservoir to which stars return

much of their material at death and

from which new stars are born in

the Galaxy. An example of this pro-

cess is found in the Great Nebula in

the sword of Orion—a dense gas

cloud illuminated by some very

bright voung stars. With infrared

telescopes scientists can observe

deep within the dark dust cloud be-

hind the Orion Nebula from which

visible light cannot escape. There

one finds a number of luminous in-

frared sources that ai-e probably

newlv forming protostars. Perhaps

in another few million years enough

young stars will form in this cloud

to illuminate and heat a region of

gas much larger than the present

nebula. The resultant, spectacular

display of hot fluorescent gas would

Journeys into hidden worlds with

Lars-Eric Lindblad invites you on

journeys to the great continent of

South America. Here you may visit

some of the most scenic areas in the

world. Ethnically and culturally they

arealsoveryexciting. Foritwas here

that the proud and peace-loving civ-

ilization of the Incas spread their

empire from shore to shore. And on

Easter Island a pre-historic people

erected huge stone statues that

even today puzzle anthropologists.

Seek out and witness the achieve-

ments of these amazing cultures.

Perhaps you want to explore the

headwaters of the mighty Amazon
or visit Tierra del Fuego on an in-

credible Nature Tour All of these

expeditions are fully described in

our'Lindblad in South America" bro-

chure. Write for it today or see your

travel agent.

LINDBLAD TRAVEL, INC.
Dept. NHSA1274

133 East S5th Street, New York, N.Y, 10022
(212) 751-2300

^'

POPUIAR
ARCHACOIOGV
Popular Archaeology is a magazine that

brings you the Mystery and Excitement of

the Search and Excavation. The archaeology

that is covered in each issue is on a world-

wide basis with special emphasis on the

prehistory and history of the United States.

Order from:

P.O. Box 4211

Arlington, Virginia 22204

Address.

City, State, Zip

D Payment of $9.50 is enclosed for one year.

D Payment of $18.00 Is enclosed for two years.

D Payment of $25.00 is enclosed for three years.
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^^ylppreciating

the J\[atiiral

World.,.

The Observer's
Pocket Series

Use these handy manuals
for quick reference in the
field and to increase your
general knowledge. Give
them as small but meaning-
ful gifts, and cause someone
you know to make new dis-

coveries about the world
around them.

Recognized for nearly 40
years, The Observer's are
British in origin and world-
wide in application*. Their
low price, beautifully repro-
duced illustrations—many in

color! — factual accuracy,
convenient size, and hard
covers distinguish them as
worthwhile additions to na-
ture study bookshelves.

ASTRONOMY
BIRDS*
BIRDS' EGGS*
BUTTERFLIES*
CACTI
CATS
COMMON

INSECTS*
DOGS
FERNS*
FLOWERING
TREES &
SHRUBS

FRESHWATER
FISHES*

GARDEN
FLOWERS

GEOLOGY
GRASSES,
SEDGES
& RUSHES*

HORSES
& PONIES

HOUSE PLANTS
LARGER
MOTHS*

MANNED
SPACEFLIGHT

POND LIFE*
SEA FISHES*
SEASHORE
TREES
& SHRUBS*

UNMANNED
SPACEFLIGHT

WILD ANIMALS*
WILD
FLOWERS*

WEATHER
ZOO ANIMALS
•Primarily British

in orientation.

$2.50 each

from your bookseller

Frederick Warne & co. inc
101 Fifth Avenue

New York, New York 10003

bear vviliicss lo the formation of a

new star eluster. The remaining gas

would be so hot it would again dis-

sipate and spread over a vast region

of interstellar space. This action

may currently be taking place near

the young hot stars of the Pleiades

cluster, which are bathed in a faint

nebulosity that is probably the rem-

nant of the gas cloud from which

the cluster was formed.

Although we understand in gen-

eral terms that gravity is respon-

sible for the collapse of interstellar

gas clouds and the formation of

solars within them, the detaOs of the

star formation process remain ob-

scure. The situation is analogous to

the problem of rain—we know that

all rain comes from clouds, but not

all clouds produce rain. All stars

come from interstellar gas clouds,

but not all interstellar clouds pro-

duce stars. What are the necessary

conditions for the condensation of

stars, and what determines the

masses of the resulting new stars?

Fortunately, astronomy is no

longer limited to relatively short,

visible wavelengths. Optically

opaque interstellar clouds, within

whose depths stars are born, be-

come transparent to infrared tele-

scopes at the longer infrared

wavelengths. As has been men-

tioned, astronomers have observed

infrared sources inside the Orion

dust cloud and believe these to be

protostars. But infrared astronomy

is still in its infancy. So far it has

provided some information on the

temperature and luminosity of pro-

tostars, but little of the high-pre-

cision spectroscopic information

that has yielded so much data about

the structure and composition of

optically visible stars.

IntersteOar dust clouds are also

transparent to radio waves, and in

the past decade the technology of

radio astronomy has developed to

the level where high-precision radio

spectroscopy is possible. A brilliant

series of observations has resulted

in the discovery that cool inter-

stellar clouds are filled with mole-

cules.

Unlike an atom, a molecule can

tumble end-over-end; its component
atoms can also vibrate with respect

to each other in internal motions.

When a molecule changes its inter-

nal motion, radiation is emitted or

absorbed at a precise and character-

istic frequency. Typically, these fre-

quencies fall in the radio wave or

Catch em ALIVE n UNHURT

HAVAHARTtrapl
Official HAVAHART trap caplurt-s iIlvadl^^; sqiilrrpls,

rabbits, coons, cats, mlcr, rats, skunks, animal nuisances
of all kinds. Metal top and doors protect creature from
weather, make trap rli,'ld. preserve It from animal dani-
asc. Can be .set with one or both doors open. Fully as-
sembled. No Jaws or sprlncs to break. Extremely durable,
many In use 20 years. Send 25c (credlte<l to first order) for

exclusive Rulde to Rood trapplnc and price list.

HAVAHART, 158 Water St., Ossining, N. Y. 10562
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|

A subtle linking of
\

n s religious symbols,

delicately wedded to-

gether by the artisan.

tralcd dfscnplivc booklcl.

14K Willi 24" chain $37.50

% Sterling Silver $16.75

% ISAAC SOLTES DESIGN NH
I 1923 SMcPhernn Ave.

? Monterey Park, Calif. 91734
^ Check or Money Order / Money-back Guarantee
^KKKXKXHXMJOOOOOOOO

A naturalist's adve the heart of Europe:

Swiss Safari
AUGUST 23 TO SEPTEMBER 6. 1975
Tlw first and last nights of this innovative lour are at de-

luxe hMlfl^; for the main part of the safari we slay at inns

that never advertise, a mountain refuge and farmhouse; we
~

,'ations and baroque churches, see cheese

local people and savour local dishes andbeing made, r

Ahiphlirihlofthe is the sunrise hike through the to-

i..iial Park, teeming with wildlife.

jjlable from:Detailed brochur

HANNS EBENSTEN TRAVEL, INC
55 WEST 42 STREET, NEW YORK, NY 10036

Adirondack, High Peaks, Catskills.

Instruction in mountaineering,
survival, backpacking

On foot, snowslioes, skis, in canoes.
Also 9 to 13 day Concentrated Courses.
Write for Fall, Winter, Spring schedule H.

North American Wilderness Survival School.

205 Lorraine Avenue, Upper Montclair,

N.J. 07043. Tel: (201) 783-7711
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iiilVared ranj;c. This t-iicuinslanfe

gives eatli molecule a eiiaratterislic

radio fino;erprint bv whiih astrono-

mers can deduce molecular abun-

dances deep inside an inlerstellar

cloud, just as optical spectra are

used to deduce the atomic com-

position of hot stars and nebulae.

A radio telescope used to identity

the composition of interstellar

clouds is like a cosmic nose that

sniffs around where stars are born.

What such a cosmic nose would

smell would be the noxious vapors

of such compounds as carbon mon-

oxide (CO), hydrogen cyanide

(HCN). methvl, or wood, alcohol

(CH3OH). ammonia (NH3). ether

(CH3OCH3), and vaiious other

molecules, all nicely preser\ed in

formaldehyde (H2CO). In addition

to the twentv-six molecules that

have aheadv been seen and identi-

fied, a half-dozen or so radio spec-

tral lines have been observed but

have not vet been identified with

known molecules.

The abundance of interstellar

molecules was a great surprise to

most astronomers. The environment

of interstellar space is a hostile one

for molecules. Ultraviolet hght from

stars destrovs most molecules in a

decade or so, much less time than

that requii-ed for new molecules to

form. Molecules can survive only in

the cool opaque interstellar clouds

\\here dust grains are dense enough

to shield them from the high-fre-

cfuencv radiation of starlight.

Besides providing a sheltered en-

vironment for molecules, inter-

stellar dust plays a vital role as a

catalyst for molecule formation.

Chemical reactions proceed ex-

tremely slo^vlv at the densities and

temperatures of interstellar clouds.

Bv analyzing the radio spectrum

lines from molecules, astronomers

have determined that these clouds

have low gas densities on the order

of one million molecules per cubic

centimeter, about equal to that in

the best laboratory vacuum ever

achieved on earth, and tempera-

tui-es ranging from about -268 C.

(.5° above absolute zero) to -180 C.

The time required under those con-

ditions for two hydrogen atoms, for

example, to collide with each other

and stick to form a molecule of H2,

the ordinaiT hydrogen gas found on

eai-th, is fai- greater than the esti-

mated age of the universe. One hy-

drogen atom living around in inter-

stellar space might collide with

AN ORDINARY DOG IN AMERICA
EATS BETTER THAN SHE DOES.

Cristina eats whatever she con find in the garbage.

And that is far less then some prowling dog would find in

your garbage can.

For just $12 a month, you con save such a child.

Through our Children, Inc. "Adoption" program you

can help provide a child with a better diet, new clothes and

medical attention. Even on education.

But there's not a moment to lose. Every 60 seconds,

five or six more children will die from starvation.

Write direct fo Mrs. Jeanne Clarke Wood, Children,

Incorporated, Box 5381,Dept. NH12D, Richmond, Va. 23220.

I wish to "adoot" a boy D girl D in
Nome of Country

I will pay $12 month ($U4 a year). Enclosed is my gift

for D a full year D the first month. Please send me the

child's name, story, address ond picture.

I understand that I can correspond with my child, and

continue the "adoption " longer than one year if I wish. Also,

I may discontinue the "adoption" at any time.

n I cannot "adopt" a child, but wont to help $

D Or, I will pledge $ per month.

n Please send me further information

D If for a group, please specify
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Name
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You con adopf a child trom any of the following countries: Bolivia, Chile.

Colombio, Guatemala, Honduras, Hong Kong, India, Iron. Japan. Koreo, Lebanon,

Mexico. Nigeria. Paraguay. Peru, Syria, Thoiiond, U.S.A. — Appolachion children or

American Indians. {Or a child of greatest need.) All gifts ore fully tax deductible.
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^Discover
Galapagos
For the discrimlnaling traveler who wishes to

visit the unique Galapagos Islands at leisure,

the only way is on our two-week cruises

aboard the motor yachts Cathchar and Laura

Maria, with a naturalist guide.

Discover
Belize
The British-owned 12-passenger schooner

Golden Cachalot with its dedicated crew has

moved to the little-known waters of the Gulf

of Honduras, and operates two-week voy-

ages of discovery, touching at landing places

in Belize, Guatemala and Honduras, with vis-

its to the barrier reefs and cays and forays

inland; for naturalists, archaeologists and

others of enquiring minds.

Both these cruises operate all year round

and departures are scheduled until the

end of 1975.

Brochures on both programs are available from:

HANNS EBENSTEN TRAVEL, INC
55 WEST 42 STREET, NEW YORK, NY 10036

TELEPHONE (212) 354 6634

out of print,scarce,rare NATURAL HISTORY BOOKS

mS Botany, Zoology,

ine^ Orchidology,

©OK?)* Ornithology, Entomology,

/^i^ ^^A^ Ichthyology.Ichthyology.

Herpetology. etc.

CATALOGUE 7 AVAILABLf

19 Oxford Place/Rockville Centre, New YotK 11570

aiiollicr in a few weeks, but they

would hardly ever stick together.

For an H2 molecule to form, the

pah- of atoms must emit radiation

during the moment of collision. At

the temperatures of interstellar gas

clouds, atoms do not emit radiation

when they collide with one an-

other—they simply bounce off each

other. Thus the chance for this radi-

ative association reaction to take

place is infinitesimal. What is

neaily impossible for atoms in

flight, however, may not be so un-

likely on a bed of graphite. Hydro-

gen atoiTis in the gas clouds are con-

stantly running into the surfaces of

the dust grains where they can stick

until they find a mate and become

molecules.

Once molecules have been

formed, they can swap partners in a

chemical exchange reaction. For ex-

ample, the ubiquitous hydroxyl

radical (OH) might be formed when

an oxygen atom trades places with

one of the hydrogen atoms in the

H2 molecule in the reaction +
H2 ^ OH + H. Such reactions in

the gas might build up a rich vari-

ety of molecules in the cloud even if

only H2 molecules are formeti on

cosmic dust grain surfaces. This

kind of activity, however, is

strongly inhibited by the chilly in-

terstellar environment. For atoms

and molecules to change paitners,

the chemical bond of the original

pair must first loosen, and that re-

quires some heat. The interstellar

clouds are far too frigid for much
chemical exchange to take place be-

tween ordinary molecules (that is,

the molecules we are familiar with

on earth) or even the highly reac-

tive radicals. But not all atoms and

molecules in interstellar space are

ordinary. Along with gas and dust,

interstellar space contains cosmic

rays, electrically charged bare nu-

clei of atoms that streak through the

gas at almost the speed of light and

strip electrons off atoms and mole-

cules. The legacy of the cosmic rays

is a small fraction of ions and ion

molecules—atoms and molecules

that lack one or more pieces from

their neutralizing shroud of elec-

trons and thus have a net positive

charge of electricity. The electrical

influence of an ion is so strong that

even at the lowest temperatures it

can easily disrupt the bonding of a

molecule and initiate chemical reac-

tions. In contrast to neutral atoms

and molecules, the ions are con-

BUSHNELL 7x35 CUSTOM
Mfg. List $149,50 Postpaid $89.50
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Capt. Stan Maurer SHANTY BOAT CRUISES
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Ted and Pat Derby will conduct a 6 week

course in ttieir techniques of the care and

handling of wild animals. Interested persons,
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stanlK swapiiing and sU'aliiii; atoms

to IniikI coiiiplRated nu)lfcLili'S in

an iMU ironnient of sini|)k'r ones.

Radio and int'rarod observations

indicate that stars I'oim in the same

dense resjions of the skv in which

most interstellar molecules are

loiind. The molecules are therefore

thouijht to plav a vital role in in-

itiating the star formation process.

Gravity drives interstellar clouds a

propensity to collapse, but that does

not assure the formation of stars.

There are manv effects that resist

gravity. Ordinary thermal pressure,

for example, tends to make the gas

clouds expand. Without some

mechanism to radiate away their

heat energy, interstellar clouds

would reach an equilibrium be-

tween gravitational attraction and

thermal pressure, and no stars

would form. That mechanism may

be interstellar molecules.

\^hen molecules collide with

each other, the internal motions of

which they ai^e capable ai'e excited.

Thus, unlike interstellar atoms, col-

liding molecules can emit radiation

and are therefore able to rid inter-

stellar clouds of their heat energy.

The radio emission lines astrono-

mers have obsei-ved, those from cai--

bon monoxide molecules, for ex-

ample, may be the very radiation by

which a gas cloud gets rid of its

heat energy and begins to fragment

into a cluster of stars.

Although the studv of interstellar

chemistry is still in its infancy, it

has already indicated that molecules

probably plav a vital role in in-

itiating the gi-avitational collapse

that leads to the birth of a star. It

also seems likely that the chemistry

of charged ions plavs an important

role in the formation of molecules.

These ions are made bv cosmic rays

in interstellar space. The ravs prob-

ably come from supernova ex-

plosions that occur in our galaxy ev-

ery century or so when a massive

star iiins out of fuel and collapses.

In this parting shot, a dying star

spravs the interstellai" medium with

radiation, thereby insuring that the

Milkv Way remains a fertile place,

where star birth can continue for

eons to come.

Richard McCray is an associate pro-

fessor ofphvsics and astrophysics and

a fellow of the Joint Institute for Labo-

raton- Astrophysics of the Iniversity of

Colorado and the National Bureau of

Standards at Boulder. Colorado.

TRAVEL THE WORLD OF LINDBLAD

A totally fascinating new world dawns
when you travel with

Because we bell eve we spend more
time and effort researching our Afri-

can safaris than anyone else, we can

offer the most rewarding journeys

to this fabulous continent. Africa is

a nature paradise and probably the

most photogenic part of the world. It

is teeming with an unbelievable va-

riety of wildlife. And Lars-Eric Lind-

blad offers a wide selection of

African tours.We operate our famed
Wing Safari (why spend your vaca-

tion on dusty roads), The Lindblad

Safari, The Botswana Wing Safari,

and the Ethiopian Nature Safari.

You may want to visit historic Ethio-

pia and Yemen, the lovely Sey-
chelles in the Indian Ocean, take our
West Africa Safari or embark on our

newly scheduled Round Africa Ex-

pedition. We travel only in small

groups and our safaris, unlike most
others, are all-inclusive. Write today

for our comprehensive "Lindblad in

Africa" brochure, or see your travel

agent.

LINDBLAD TRAVEL, INC.
Dept. NHAF 1274

133 East 55th Street, New York. N.Y. 10022
(212) 751-2300

Ourhidden heritage

Despite fourteen centuries of Christianity,

pagan myths are still part of the calendar

and the imagination of the English-speaking

world. Now Brian Branston, in this hand-

somely illustrated book, draws on the

extensive archaeological evidence, pagan
Charms, folklore and early writings to

bring our forebears dieties to hfe.

"Learned and agreeable."
— Sir Thomas Kendrick

THE LOST
GODS OF
ENGLAND
Second Edition

Brian Branston

With 124 illustrations, SIO.OO

OXFORD UNIVERSITY PRESS
200 Madison Avenue, New York, NY 10016
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LIVE IN THE WORLD
OF TOMORROW . . . TODAY!
And our FREE 164 PAGE CATALOG is packed
with exciting and unusual values in ecological and

physical science items— plus 4,500 finds lor lun,

study or profit ... for every member of the family.

A BETTER LIFE
STARTS HERE

GREAT INT'L PAPER PLANE BOOK!
Official lly-them-yourseH book of paper air-

planes from SCIENTIFIC AMERICANS "Ist In-

lernational Competition" Includes plans of all

winning entries, time-aloft records, photos,
technical data, commentaries- Has 20 unusual
designs on perforated pages for easy tear-

out. You won't believe how some of them fly!

Amusing, entertaining 128 pages. 9"x1iy/'.

Stock No. 9391

E

$2.95 Ppd.

ACTUAL WORKING
SOLAR HOME PLANS
Learn all about the most fascinating
possible home of the future. It can
be your "now" answer to today's
energy crisis in housing. Expert Dr.
Harry E. Thomason tells advantages,
problems, savings, and more in this
important 20-pg fact-filled booklet. Also include
size insert of basic, actual solar home plans, a valuable _
line to you and your architect in fitting space requirernents,
design ideas, and local area building codes.

No. 9440E....(Solar House Plans) $10.00 Ppd.

l-page over

DO DRINK THE WATER, ANYWHERE!

Enjey safe, delicious water from your home
tap or wherever in the world you are! Com-
pact 9x3" dia. purifier removes harmful poi-

sonous, bad tasting foreign substances, kills

bacteria that ord. charcoal filters don't. Pour
water in top. make a qt of pure water in a

min . up to 1500 gal for less than 34 a gal.—
enuf to last avg. family of 4 ab. 2 yrs Camp,
travel with it!

No. 71,867E (INCLS TRAVEL CASE) $39.95 Ppd.

LOW COST FAUCET-TYPE WATER FILTER

No. 61 ,034E. (ATTACH TO TAP) S7.95 Ppd.

PRO ELECTRONIC

SOUND CATCHER

Parabolic mike w/18y/' reflecting shield & 2
I.C 's in amplifier magnifies signals 100X that

of omni-directional mikes. Catch a songbird V;

mile off: QB's huddle strategy; sounds never
before heard. Super directivity gives highest
signal to noise ratio poss Safe: auto, cuts off

ear damaging noises. Earphones, tape recorder
two 9v trans, batt. (not inci).

No. 1649E...(5y2LB.) $299.00 Ppd.

BIG EAR "TOY" MODEL #80,176E $32.25 Ppd.

utput, tripod socket. Req

ERECT A "PRO"
WEATHER STATION

f\/latch your forecasting skill with anyone! Set

up permanent meterology sta for reliable

readings: windspeed, precipitation, barometric
pressure, temp., humidity; get wind-chill,

cloud types. Top qual equipt rooftop remote
reading pneumatic windspeed ind.; 11" rain

guage; holosteric barometer (inches, etc.); hi-lo self register thermometer;

wet-dry bulb hygrometer f^ore!

No. 80,216E..(w/372 PG. LOG) $69.50 Ppd.

BEGINNER'S KIT: COMPL., LOW COST
Stock No. 71,022E $18.95 Ppd.

MYSTERY OF

ENERGY AND AGING
farce? Grea

Did

Science fact
Pyramid unlock the mysteries
ergy & aging — show that the ai

Egyptians contradicted nature'
someone really get 85 shaves from a
blade kept in a pyramid? Test claims
like meat not rotting, things not rustin
models of Cheep's pyramid oriented to ti

of strange phenomena based on reso
already assembled, '/g " see-thru acrylic,

Stock No. 71,817E $20.00 Ppd.

Users of exact



"POP" YOUR OWN BUTTONS

affixed. Great anywhe

ment butto

St

to b
sport

adge machine
II fo

neet-
Dfit!

recision . «»».-•„ .^a^Jjf
die press, matcfiing color dies, starter asst. for 25

plete badges including plastic protectors. Sold nationally for

several dollars each, yours will pay off fast. Step-by-step instrs.

Slock No. 71 ,974E S31.S0 Ppd.

LIVE IN THE WORLD
OF TOMORROW . . . TODAY!
And our FREE 164 PAGE CATALOG is packed
with exciting and unusuai values in ecological and
physical science items— plus 4,500 finds for fun,

study or profit ... for every member of the family.

A BETTER LIFE
STARTS HERE

LIE DETECTOR TYPE METER
Amazing Emotion Meter reveals hid-
den likes, dislikes. Easy to use; sen-
sitive, accurate. Measures changes in

body resistance caused by changes
in emotional state. Needle movement
indicates emotional response (not
whether favorable or unfavorable).
Effectiveness depends on questions asked and interpretation.
Unique 10-oz. set ideal for entertainment and education — par-
ties, science projects, psychological experiments. Requires 9V
transistor battery (not included). Instructions.

No. 42.194E.. .(2% x 4 x I'A") $19.95 Ppd.

NEW BINOCULAR-TO-

^^^ ^_i^ CAMERA HOLDER
^Hu

^ wBl^^^^BK^^ '^'ts 3'^y camera for exciting telephoto pic

^^Jwf*Sr^!55f|E^^'^ tures. 35-mm camera with 7 x 50 binocular
•^oA im*'^"*^ bnngs distant object 7 times nearer. Ideal lor

long-range photos of wild life, ships, people.

planes, etc. Attaches easily. Use any binocu-
lar or monocular—and camera—still or movie,
color or black & white. Gray crinkle and

bright chrome finish. 10" long. Full directions.

Stock No. 70.223E S17.9S Ppd.

STARTS SEEDS IN 3 TO 5 DAYS!

New thermostatically controlled electric
greenhouse provides constant 70' growing
temperature, accelerates seed germination,
helps produce healthy thriving plants ready
tor outdoor planting. Big 3 sq, ft. planting
area—29" x 15" x 4" box holds '2 bushel of
growing medium. Germinates tomato seeds in

3-5 days; asters, dahlias, petunias, wk. or less. Inci. 3" x 4"
ft. clear plastic

cover, supports. Uses reg home current-

Stock No. 80,1 53E $16.95 Ppd.

QUALITY DETECTOR UNDER $40

New Edmund developed, fully transistorized

BFO unit capable of locating quarter at 18"—
powerful 6 trans, oscillator-amplifier circuit.

Easily compares to others priced 50% higher!

Aluminum pole and housing— not plastic! 6"

waterproof search coil (Faraday shielded to

elim outside interference); long 50 hr battery

(9V) life; powerful 2" speaker; 1-knob on-off tune control Perfect balance;

lightweight (2 lb). Great buy!

Stock No. 80,222E $39.95 Ppd.

TAKE TEMPERATURES
IN SECONDS
Edmund's new electronic oral thermometer
obsoletes glass mercury type. Seconds in-

stead of minutes, more accurate, much easier

to read! Put disposable cover (supply incI) on
flexible probe, place under tongue, push but-
ton, dial meter center, read temp fast in F. &
C. - 92-106 F. (33-41 C.) in V.= increments. 97-

101 F. to 1 '10. Safe, hygienic, no squinting. Compact metal case fits in doc-
tors', nurses' shirt pocket, Incis 9v trans batt., instrs.

Stock No. 42,21 OE S25.00 Ppd.

AMAZING NEW WANKEL ENGINE KIT!

Build your own see-through motorized model

of revolutionary pistonless type engine, rights

for which GM recently paid $50 million and
may be a 75 Vega option. Only one consid-

ered modifiable to meet new standards. Re-

places piston, cylinder, crank assemblies with

rotating discs (sections removed for firing

chambers). Smaller than conventional: fewer parts, greater reliability, same

speed w/less horsepower. Switch. Beg. 2—1.5V batt. (not inc.).

No. 71,424E....{4y!" x 5" X 9") S7.95 Ppd.

519 Pg 'Wankel" BOOK-«9439E $15.25 Ppd.

g^J-ISt-L-
BIG 6 X 6" OPAQUE PROJECTOR!

Great buy! New lightweight compact enlarges
any picture or print matter (up to 6 x 6") for

big projection 30 to 144" away. True color re-

production! Feat : optically polished glass
lenses, heat-resist plate glass mirror, curl-free

slide tray, heavy duty motor, large fan. Just
put two 200w household bulbs (not incI) in-

side its steel body, plug in 8' cord, place copy
under Si 00! 13 x 13'/: x 7^/*"

Stock No. 80,217E (9 LB.) S79.95 Ppd.

DELUXE 5 X 5" OPAQUE PROJECTOR
No. 71 ,272E.,, .(SUPER SHARP) $129.00 Ppd.

CAN'T SLEEP, RELAX? TRY THIS!

Electronic sound conditioner
kinds of soothing

lide tray. You can't beat it

jiates 4
unds of ocean surf and

rain. "White sound" helps mask unwanted
noise, adds restful, intriguing background
ound- Program the solid-state unit to your

' " hite souni
ef-

"white sound"
proven by medical tests to have analgesi

fects. Great for meditation, restlessness, sleeplessness psychology.

(A) No. 71,997E. .(7V2 x 7 x 3y3") 110V AC $79.95 Ppd.

(B) AS ABOVE, BUT "WHITE SOUND" ONLY
No. 71,980E. ..(6" Rd. x SVi" Hi) $28.00 Ppd.

50-150-300 POWER MICROSCOPE

Amazing Value— 3 Achromatic Objective
Lenses on Revolving Turret! Color-corrected,
cemented achromatic lenses in objectives
give far superior results to single lenses usu-
ally found in this microscope price range. Re-
sults are worth the difference! Fine rack and
pinion focusing. Imported!

Stock No. 70,008E

MOUNTED 500 POWER OBJECTIVE:

Threaded achromatic lenses, 3mm F.L.

Stock No. 30,197E

U>'

USE COUPON ON OTHER PAGE TO ORDER & GET

GIANT FREE CATALOG

"FISH" WITH A MAGNET
Go treasure hunting on the bottom! Fascinat-
ing fun & sometimes profitable! Tie a line to

our powerful new specially designed 150 lb.

pull Magnet—drop it overboard in bay. river,

lake or ocean. Troll it along bottom—your
"treasured " haul can be outboard motors, an-
chors, other metal valuables. Has 6 stacked

ceramic magnets. Lifts more than 150 lbs. under water!

No. 71,135E....{3V4 x 3%") $17.50 Ppd.

75-LB. PULL (1 LB.) W/3 CERAMIC MAGNETS
No. 71,150E ,.(1 11/16 X 3%") $11.00 Ppd.
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Announcements

Puppets: Dance and Drama of the

Orient will be on display through

April 20, in Gallery 77 of The
American Museum of Natural

History. This special exhibit fea-

tures hand, rod, and string pup-

pets; masks, scenery, and musical

instruments; and films of puppet

performances. Scenes from classi-

cal Asian dramas will be presented

Wednesdays and Sundays from

1:00 to 4:00 p.m. On Thursday,

December 12, at 2:00 p.m. Karen

Bennett will give a talk in Gallery

77 on shadow puppets.

On Sunday, December 15, Inter-

national House will present the

Volga Ensemble, a program of tra-

ditional Russian and Eastern Eu-

ropean songs, dances, and music.

This performance is scheduled for

2:00 P.M. in the Auditorium.

Insects and Us opens December
3 in the African Corridor on the

second floor. The exhibit will ex-

amine the interactions between

humans and insects, including eat-

ing habits, food sources, and com-

munication of diseases.

Human Variation, a new exhibit in

the Hall of the Biology of Man, in-

vestigates the complexities of hu-

man diversity. Through films, pho-

tographs, cartoons, and simple

diagrams, the exhibit depicts the

myriad genetic and environmental

influences that affect human popu-

lations.

At the Hayden Planetarium, A
Midnight Clear, running through

January 6, looks at the winter skies

and the Star of Christmas of 2,000

years ago. Showings at the Plan-

etarium are at 2:00 and 3:30 p.m.

during the week, with more fre-

quent showings on weekends. Ad-
mission is $1.75 for adults, $1.00

for children.

The following Films will be shown

in the Museum Auditorium. There

is no charge for museum visitors

and showings start at 2:00 p.m. On

December 4 and 7. visitors can see

The Bakhtiari Migration, the haz-

ardous seasonal movement of a

half million nomads in Iran. Miss

Goodall and the Wild Dogs of Af-

rica portrays the rejection of an

outcast African wild dog. Solo, De-

cember 11 and 14. Remnants of

Race, about the Bushmen of the

Kalahari Desert, will be shown

with African Heritage on Decem-
ber 18. On December 21, Desert

People features the aborigines of

Austraha.

The Museum's 25-foot-high holi-

day Christmas Tree in the Roose-

velt Memorial Hall is decked with

glistening origami figures of such

creatures as whales and fleas, dino-

saurs and butterflies.

A colorful and tasteful item, ideal

for gift giving, is the 1975 Natural

History Calendar-A Photographic

Portfolio of Southwest Indians (re-

tail edition). Send $2.00 to Box

5123, Des Moines, Iowa 50306.

•om the Enaiish Channel. Orange or
75.00. WHITE CLUSTER CORAL frorr

ION YEARS OLD! From the coal beds

from Utah. SVs" x 7Vi". $B.SO. THE FABLED CHAMBERED NAUTILUS from the PhiMppines. 6" to B". *6.00. (Aoa ,,>.««.;;.

PEARLED NAUTILUS from the Philippines. 6" to 8". S7.50. (Add $3.00 for Lucite stand, as illustrated.) COLORFUL SEAsilRCHIN
lurple. 4" to 41/2". 57.50. (Add $2.00 for Lucite holder.) Bottom row MAN-EATING PIRANHA from the Brazilian Amazon, «)out 6",

the Philippines. 5" to 7", S5.00. SHEAFFER PEN on BRAZILIAN AGATE BASE, 4" to 6", $15.00. FOSSIL FERNS, 280 to 310 MIL-

of Pennsylvania, Plaque about 4" to 5". $5.00. Plaque about 7" to 8". $10.00. (Add $2.50 for Lucite easel.) PICTURE MARBLE from

ral scenes. Height about 6", $(5,00, _ ._ ^ ^ ^ „ , . ,.



THE SILVER MARTINI.

FOR PEOPLE WHO WANTA SILVER LINING WITHOUT THE CLOUD.

SMIRNOFF SILVER. NINETY POINT FOUR PROOF. SMIRNOFF LEAVES YOU BREATHLESS®

VIIRNOFF SruVERS VODKA 90 4 PROOF DISTILLED FROM GRAIN STE, PIERRESMIRNOFFFLS. (DIV, 0FHEU6LEIN, INC) HARTFORD. CONN



The abstraction inside your mind can become real on

film witti a camera that doesn't hold you back.

You're comfortable with a Minolta SR-T from the mo-
ment you pick it up. This is the 35mm reflex camera that

lets you concentrate on the picture, because the viewfinder

shows all the information needed fo>- correct exposure and
focusing. You never have to look away from the finder to

adjust a Minolta SR-T, so you're ready to catch the one
photograph that could never be taken again.

The SR-T 101 lets you use microprism focusing with

a ground glass collar. A scale in the viewfinder shows your

shutter speed, from 1 to 1 /1000th second, plus bulb.

The SR-T 102
gives you split
5v;. : , focusing
with a microprism
collar, and adds an
aperture read-out
to the shutter scale

in the finder. And
the SR-T 102 makes
it easy to get delib- Minolta SR-T 100/Minolta SR-T lOI/Minolta SR-T 102

erate multiple exposures with remarkable accuracy.

All Minolta SR-T cameras give you the patented "CLC"
through-the-lens metering system. It protects you from
under-exposure by automatically compensating in high

contrast light. Meter-coupled Minolta lenses stay at maxi-
mum aperture, so the finder is always at full brightness

until the moment of exposure.

When you see something that needs a different per-

spective, snap on one of the complete system of inter-

changeable Minolta lenses. It takes just seconds, with no
ASA or f/stop realignment to waste your time.

Nurture your imagination with a responsive Minolta

SR-T. For more
information, see
your photo dealer
or write Minolta

Corporation, 101

Williams Drive,

Ramsey, N.J.
07446. In Can-
ada: Anglophoto
Ltd., P.Q.

Is your camera a means of self-expression? If so, enter the Minolta Creative Photography Contest. Grand
Prize: two weeks in the south Pacific islands for two, $1000 cash, and a Minolta SR-T 102. 1428 other valu-

able prizes will be awarded. Nothing to buy. Minolta equipment not required. See your Minolta dealer
for details and registration. Or write-. Minolta Creative PhotographyContest, Box 1 83 1, Blair. Neb. 68009.














