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Here's an unusually fine hand carving

for your mantelpiece, table or desk from

tAH^^^V'***
The artistic skill displayed in this expressive

work of art by the natives of the Masai tribe in

Tanganyika is remarkable in itself, but even

more amazing is the fact that only simple hand

tools were used. Weighing close to two pounds,

each carving was shaped from a solid block of

ebony and is approximately seven inches in

height including the base.

Because they are individually hand-carved no

two are exactly alike. Some are a fraction of

an inch larger or smaller—some have a slightly

different shape to the face. This individuality,

of course, adds to their appeal and all are as

beautifully carved as the one illustrated. It

will make a perfect decoration for your man-

telpiece, table, desk, or bookshelf, and is

certain to be admired by all who see it.

Order yours today. If you don't agree that this

exquisite carving makes a striking addition to

your home decorative scheme, please feel free

to return it for a prompt refund.

$10.00, postpaid.

Members are entitled to a 10% discount from

the purchase price.

Note : As you might expect with any hand-

carved imported piece, our supply is

limited. So to avoid disappointment,

please order early.

Send your check or money order to:

THE MVSEVM SHOP
The American Museum of Natural History, New York 24, N. Y.



Sea Balls on this Continent?
Sms:

I have just read with interest Elsie A.

Parry's article in the November issue of

Natural History. Are these sea balls

only found around the Mediterranean?

Last summer I found a similar ball

along the coast of North Carolina, just

below Cape Lookout along Shackleford

Banks. This ball was apparently larger

than these illustrated, being about 6

inches in diameter. When I picked it up,

it was fairly well weighted down with

5and. When I shook out the sand the ball

was very light. I was not aware that I

liad foimd a "beachcomber's treasure,"

:ilthough I had never before seen such

I ball. I thought it was just one of those

freaks, which I imagined had been
^ormed by wave and wind action upon
1 mass of sea plants.

At the time I was taking movies of a

driftwood forest formed over the years

is the sand encroached upon a cedar

grove. The sea ball provided a little ac-

tion as I photographed it rolling ahead

)f the breeze into the dead forest.

I was delighted to see the article on
:hese balls, because I've often wondered
ust what to say about this movie scene.

3ut now the question arises as to whether
hese are of very unusual occurrence

ilong our shores. If so, how did this one
;et on our beach? It would seem that it

vould be more likely a product of the

3ulf Stream, rather than the Mediter-

anean.

Any information you can supply will

36 greatly appreciated.

J. W. E. JOYNER
Socky Mount, North Carolina

?.S. Not realizing I had stumbled upon
i "treasure," I permitted my sea ball

o roll merrily along.

Once again we have turned to our
jotanist Jack McCormick for help. He
)ffers the following information:

Vegetation balls are formed when long,

larrow leaves or other flexible plant parts

LETTERS

are caught in the rhythmic swirl of waves

along a beach. They have been found on

the shores of all but the polar lands

and on the shores of many islands. But

ihe conditions for the formation of vege-

i.'ition balls exists not only on the edge

of the sea, but also along the shores of

lakes. Early in this century a great many
reports were published citing the discov-

ery of vegetable balls along American

and European lakes and presenting de-

tailed analysis of their contents. As the

occurrence of the botanical curiosities

became well-documented, scientific inter-

est in them dwindled. But vegetation

balls are rare enough to be unfamiliar

to most of us. There is still the reward of

accomplishment in finding one of these

"beachcombers' treasiires."

Leaf-Cutter Ants
Sirs:

,

It was with great interest tliat I read

Ross E. Hutchins' article "Ants that Grow
Mushrooms" in the November issue of

Natural History'.

At the Royal Victoria Institute Muse-

um we have under observation a nest of

Leaf-cutting Ants, which are called ba-

chacs in Trinidad. Every morning we sup-

ply a quantity of leaves and flowers

which are "planted" in a container at the

far end of their garden. Our particular

group of bachacs seem to prefer ( at the

moment) hibiscus flowers and I am
pleased with this arrangement since the

ants seem to be more spectacular when
carrying "red" flags to their nest than

the usual common green leaves. Their

garden is contained within a glass house,

so it is possible to see the fungus garden

and our many visitors spend countless

hours watching the parading ants and all

their activities. I might add that from 12

to 20 hibiscus blooms are completely

devastated in a matter of a few hours.

All of our captive ants are confined in

a glass case and moated arrangement to

,

prevent the escape of our bachacs. I un-

derstand that years ago tliere was another

bachac observaion nest in the museum—
not so escape proof. These ants invaded

a horticultural show that was in progress

on the second floor of the building and

made short shrift of the floral display!

Outside the museum we have plenty of

wild bachacs in our gardens. I have taken

workers from a strange group and placed

them with our museum bachacs. The work

immediately stopped and the invaders

were promptly annihilated.

I can appreciate Mr. Hutchins' prob-

lems in trying to get a captive colony

started. We dug up and installed perhaps

as many as 25 groups before our colony

' really got started and now it has been

running for several years. The secret, I

believe, is to get a "queen" for without

this most regal and central character, the

nest will not thrix'e. I have seen observa-

tion bachac nests successfully kept in bat-

tery jars, provided a queen was present.

continued on pa^e 56
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and wind.
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information office. But those who would

see the full variety of Bryce's beautie

must explore the extensive trails on foot

or horseback. Sunlight on the spires and

turrets seems sometimes to light them

from witiiin, and the rich blue of the

desert sky appears even more intense

behind the flame-colored formations.

The rocks were laid down as sediments

under the sea many millions of years ago.

but the erosion that sculptured them is a

much more recent geologic event and is

still going on.

The Park is open throughout the year,

but visitor facilities are closed from

November 1 to May 10.
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YOUR NEW BOOKS

A The author's camp at 19.850 feet, with Huantsan in the background.

G(HALLENGE OF THE

ANDES; THE CONQUEST

OF MOUNT HUANTSAN
- by C. G. Egeler and

T. de Booy

Translated from the Dutch by

W. E. James

David McKay, $4.50

203 pp., illus.

Reviewed by Robert Bates

CINCE World War II, stories of expe-

ditions to climb Everest, Kanchen-

fiinga, Nanga Parbat, Annapurna and

Other giants of the Himalaya and Kara-

koram have thrilled thousands of moun-

taineers and armchair explorers. Yet

relatively few Americans have shared in

the stories of the conquests of the great

snow peaks of South America, such as

Salcantay, Yerupaja, Huagaruncha, Huas-

caran, or Huantsan.

Virgin peaks are still abundant in South

America. Only a few months ago English,

French, Dutch, and American expeditions

were all in Peru together, seeking with ice

axes and crampons to force routes up

gleaming ice slopes where man had never

been before. Among these climbers were

Egeler and de Booy from the Netherlands.

With them once more was Lionel Terray,

the daring Chamonix guide who in 19.52

led them to the top of Huantsan.

In 1952 these two Dutch geologists

were not veteran climbers. Their expedi-

tion to 20,g81-foot Huantsan, then the

highest unclimbed peak in the Cordillera

Blanca, was their first outside the Alps,

and they then measured everything by

Alpine standards. The tale, told almost

entirely by Egeler, is without "side."

It is a human book, which admits in-

experience and mistakes and differences

of opinion. Egeler and de Booy's previous

training had not prepared them for what

tliey encountered: porter trouble, rock

bulges covered with verglas, 30-foot cor-

nices, a bivouac at 18,000 feet and a 65-

degree ice slope. Their first attempt on

Huantsan ended in the dark when de Booy

fell 300 feet down a rock and ice cliff, his

crampons striking off a shower of sparks.

"Terray and I clung, petrified to tlie

face. Black despair for our comrade

choked us. I saw no reason to call out.

De Booy could hardly have escaped be-

ing killed."

But miraculously de Booy suffered only

a skinned nose and a sore back! Undis-

mayed by the fall and the icy bivouac, the

trio tried a different route. Again they

were halted—this time by a three-day

storm. Once more they regrouped, and

now, thanks to the courage of all three

and Terray's magnificent leads, this time

they climbed a steep arete and reached

the summit of the south peak. That night

they camped at about 20,000 feet, and

next day reached "the proud, inviolate

summit of the Huantsan."

Challenge of the Andes was planned

during the blizzard on Huantsan; its first

outline was scribbled with mittened hands

on the back of a gingerbread carton. It

holds one's interest. In addition to the

suspense of the climb, tlie characters of

all three protagonists, especially Terray,

emerge in tlie pages of the book and add

to its appeal. The volatility, brilliant tech-

nique, and magnificent self-assurance of

Terray is a dominating note. Whether he

is cutting an ice or snow mushroom for a

long rappel, swearing at a deserting porter,

or standing on a snow slope and chewing

Egeler s frozen big toe to try to prevent

serious frostbite, he is peculiarly Terray:
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the most successful expedition guide of

our generation.

Surely we will read of other victories by
this colorful triumvirate.

Tlie reviewer is himself a veteran moun-
taineer. He was a member of the American
expedition to K~ and an expedition to the

Andes which sought in the summer of

1956 to determine the highest mountain
in South America.

THE DRUNKEN FOREST

By Gerald Duirell

Viking, $3.75

238 pp., illus.

Revieived by Archie Cakr

J IKE Gerald Durrell's earlier books. The
Drunken Forest tells of the joys of

catching animals for zoos. This time, Mr.
Durrell took his wife Jacquie with him;

and I might remark right here that I think

he was very lucky to have found such a

girl as Jacquie. Not many young women
would put up with the sort of harrowing

capers he inflicts on a wife.

The action of this frolicsome book takes

place in South America, part of it on the

pampas near Buenos Aires but most of it

away out in a backwoods section of the

Chaco in Paraguay (not in Uruguay, as

the flap of the jacket says), where the

Durrells set up housekeeping with an ex-

troverted cook named Paula and a fast-

growing set of animal boarders.

Most people who write for the genera]

reader about collecting animals fill out

lulls in the action with data from the

manuals on the life histories or classifica-

tion or distribution of the critters they are

after; and this is all right. But with Mr.
Durrell there aren't any lulls. If a lull

seems imminent, he quickly has an acci-

dent; and while some of these are pretty

hard on him—and worse on his sweet wife

Jacquie—he proceeds to relate them with

the greatest fluency and relish. Some of

these many situations just happen; but

others Mr. Durrell plainly walks into, as

when he playfully rolls a balled-up orange
armadillo into bed with his sleeping wife,

or sticks his thumb into the mouth of a

man-eating toad, or tries to stare down an
enraged tiger bittern and gets its ghastly

beak shoved up his right nostril. When
you've got that kind of a talent, the only

possible antidote is a light heart, and Mr.
Durrell certainly has that, too.

And he writes well. He would write

even better if he gave up some cherished

English colloquialisms and used less hyper-
bole. But there is a piece on a sunset seen
from a tumbledown dock by the Paraguay
River that is lovely, and most of the

hilarious incidents in the book are told

with a fine sense of situation and timing.

He shows you the people he meets, too—
Paula is as good as a character in good

YOUR NEW BOOKS

fiction, — but most of all he has a way
with animals and a way of writing about

them that leaves you certain that you

know them personally.

A few may complain that he is anthro-

pomorphic in his relations with animals. I

am pretty certain he'd answer that by say-

ing, sure, that's the only way to get along

with them. As near as I can make out, his

reporting of the antics of his charges is

accurate and honest; and if they turn out

to act like people, it must be that they are

like people. There is a school that is so

afraid of reading into animal behavior

something manlike that is not there, that

it won't let you use any of the regular

names for emotions you note in the non-

human creatures. Well, Durrell doesn't be-

long to this school. If an animal gets sad

or jealous, Durrell says so — and goes

ahead and treats the symptoms of sadness

or jealousy, and the animal gets well. Some
of the personal names he gives his wards
are a little eccentric— I spot Dracula, Pooh,

Eggbert and Flap-arse as random samples
— and the generally relaxed atmosphere

and intimate collector-specimen relations

will offend a crotchety minority. But every-

body else will stay in stitches.

The title of the book refers to the Chaco
Parkland, a savanna-forest country in

which the most conspicuous tree is the

curious palo borracho (drunkwood: an
even more potbellied relative of the Carib-

bean ceiba and African beobab), which
"stood about with their bulging, beer-

drinkers' stomachs, tilted at unbalanced
angles."

Ralph Thompson's jacket design and
black-and-white illustrations are extraor-

dinarily fetching.

The reviewer has also written of his

adventures as a naturalist in Latin Amer-
ica, his latest book being The Windward
Road (1956).

Evolution:
The Ages and Tomorrow

----- by G. Murray -A'lcKinley

Ronald Press, S4.00, 275 paucs

Revieived by Julian Huxfi^

pROFESSOR Murray McKinley has

accomplished the feat of producing a

work which is simultaneously good and
bad. Almost all the detailed facts and
ideas in it are good, and so is the orderly

and comprehensive way in which he has

brought them together. But its central

thesis of evolution as purposive, of

"nature" striving towards a goal, of the

evolutionary process "seeking" increased

awareness and intelligence, is muddled
and bad.

Let me first stress its good features.

The book summarizes, clearly and accu-
rately, recent advances in our knowledge
of most aspects of the evolutionary pro-

THE PRAIRIE TREK

EXPEDITION FOR BOYS
TO AMERICAN SOUTHWEST

Exploring and collecting in mountains and
canyons by young naturalists, journalists,

and photographers. Staff known in school,

camp, and museum circles. 29th summer.
FrOHpecUfS available.

HILLIS L. HOWIE
The Community School

900 Lay Road, St. Louis 24, Missouri

HACKMATACK
CAMP FOR BOYS AND GIRLS
INTERESTED IN NATURE STUDY

A wonderful spot for youngsters
7-12 years of age! Here in the
beautiful Berkshires our special
facilities and expert staff is ready
to help those interested in natural
history subjects.

Geology, botany, birds, conserva-
tion, the sky, and all that lives in
the earth, the air and water.

Swimming, riding, shop, crafts,
daily farm activities.

• Write about your child to •

GEORGE F. DILLMAN
OTIS, MASS.

EXPLORE
AMERICA
An 8-week cortjvan comping trip lo Nplionol Porks
ond wilderness areas in the West. A program es-
peciolly designed for the high-school-age boy or
girl who has outgrown children's camps. An edoca-
lional adventure that is different and chollenging,
esciling and fun, vet SAFE,

• Guided mountaineering in Colorado and the Telons.
guided .')-day wilderness river trip in Utah, guided paclv
trip in Ol.vnipic .Natl. Parlt. a sailing cruise in Sin
Juan Islands. Natural sciences, trout tishlng, and scenic
photograph,v. Good food. Small group. 6th yr. Experienced
adult staff.

EXPLORERS' CARAVAN
Dr. Richard N. Stultz, Director

965 Lancaster Ave., Syracuse 10, N. Y.

S1600 Cash
Awards plus

40% royalty.Best Book
C^OnTeST 1957 o f m a' n u -

scripts in-
vited. For Contest rules and details of
famous publishing plan, write for Bro-
chure NH.
PAGEANT PRESS, 130 W. 42nd St., N. Y. 36



cess—theories of cosmology; the origin

of life and its prerequisites; the gene-

concept; the time-scale of biological and

human evolution; the main advances reg-

istered in biological organization during

evolutionary time, together with their

limitations; the origins of "mind," the

evolution of instinct, intelUgence, and

conceptual thought; the development of

social organization and communication;

tlie peculiar and unique characteristics of

man as an organism; the facts concern-

ing human races, intelligence, popula-

tion, and resources; a brief summary of

the civilizations of man; and sections on

semantics, ethics and evolution, and on

the future.

1 found his summaries of the behavior

of social insects and higher primates par-

ticularly valuable, as also his chapter on

tlie threat of overpopulation. Again, his

treatment of the prerequisites for each

step in evolutionary advance, and of the

increasing difficulty of realizing each

new advance, is unusually penetrating.

But there is one serious gap—he gives us

no adequate treatment of natural selec-

tion, its operation and results.

Speaking generally, the author's very

proper desire to emphasize the continu-

ities of evolution has led him to play

down or neglect its discontinuities. When
we look at evolution as a whole,—or what

comes to the same thing, when we learn

to see the whole of phenomenal reality

as an evolutionary process—we find two

major discontinuities, or, as I prefer to

call them, critical points. After each

critical point, the method, the nature, the

tempo, and the results of the evolution-

ary process become radically different.

The first critical point, of course, is the

one between "not-life" and "life," be-

tween the inorganic and the organic or

biological. It is characterized by the self-

reproduction and the self-variation of

matter, which immediately made natural

selection operative. The second critical

point is that between all subhuman or-

ganisms and man, between the organic

or biological and the human or psycho-

social. It is characterized by the self-

reproduction ( by cumulative transmission

of experience) and the self-variation (by

intelligence and imagination) of mind or

awareness, and it immediately relegated

natural selection to a back seat and

switched man into the new path of cul-

tural evolution. These facts, especially

those concerning my second critical

point, are implicit in much of what Pro-

fessor McKinley writes; but they should

have been rendered more explicit.

However, my main criticism concerns

the book's main thesis—the thesis that

"nature" (let us at least be thankful that

he does not spell it with a capital letter)

or evolution is purposive, and is "seeking"

or "striving" for greater awareness, in-

telligence, and consciousness. Lest I be

misunderstood, I will quote Professor

McKinley's own words (p. 176);—"there
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is but one over-all trend and direction to

all phenomena—that of the eternal striv-

ing of cosmic energy towards greater

conscious understanding. All else is sub-

sidiary and incidental." This remarkable

statement omits all reference to the Sec-

ond Law of Thermo-dynamics, which

operates in a completely opposite direc-

tion. But even if the statement was in-

tended to apply only in tlie field of

biological evolution, it would still be

wrong and misleading.

It is a curious fact that today, on the

eve of the centenary of the appearance

of the Origin of Species, so many think-

ers, even among biologists, refuse to draw
the full conclusion from Darwin's epoch-

making work. For, once the idea of

natural selection is grasped, it becomes
obvious that the apparent purposefulness

of evolution is apparent only.

Professor McKinley is trying to make
the best of both worlds; of scientific

method and of idealistic philosophy; but

he only contrives to get into the awkward
position of being astraddle both sides of

a very uncomfortable barbed wire fence.

He repeatedly proclaims that he is not a

teleologist, though his central concept of

nature seeking a goal or striving for an

end, even a receding goal and a never

fully attainable end, is the very essence

of teleology. He seeks to protect himself

further by the naive semantic device of

calling the purpose he claims to find in

evolution "non-anthropomorphic." This is

a gallant, or perhaps a desperate attempt

to have his cake and eat it. Unfortunately

the simultaneous having and eating of

cakes, whether culinary or intellectual, is

just as much an impossibility as is the

construction of a perpetual motion
machine. The real marvel and mystery

of evolution is that a blind and purpose-

less mechanism has generated mental

vision and comprehension and eventually,

in the person of man, true conscious

pmpose.

I hope that eventually Professor Mc-
Kinley will accept this view, and will

write a revised edition of his book from
this standpoint. If so, it would be in the

running for the best semi-popular book
on evolution.

The reviewer is the well-known world

atitliority nn evolution and biology.

THE ANATOMY OF NATURE
- - By Andreas Feininger

Crown, $.5.9.5

168 pp., 175 photographs

Reviewed by Roger Crossgeove

TN the best book of its kind by a dedi-

cated, sensitive artist. Life photogra-

pher Andreas Feininger has assembled the

most strikingly beautiful nature photo-

graphs ever made. An artist, architect,

engineer, and designer, he believes that
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"a good photograph shows the observer

more than he would have noticed in real-

ity." A collector's item ( not merely a pic-

ture book aimed to show that nature is

beautiful), it is a superb visual presenta-

tion of the belief that beauty is "the

resultant form of definite purpose." The

book makes clear the unity, similarity, and

interdependence of natural things—rocks,

plants, and animals. A particularly fas-

cinating, absorbing section is that devoted

to the bones and skeletons of vertebrates

and their structural design. This section

alone, to say nothing of the invaluable,

illustrated descriptive information and

guidance on special techniques in nature

photography, is worth the nominal cost of

the book.

The reviewer, an art instructor, special-

izes in the teaching of Nature Structure at

Pratt Institute.

Rattlesnakes: Their Habits,

Life Histories, and Influence

on Man
- By Laurence M. Klauber

University of California, $17.50

1476 pp., illus.

Revieived by Clifford H. Pope

TpHlS book can best be described as

stupendous: it is practically an encyclo-

pedia on rattlesnakes. Further, because

the work of a single brilliant mind, it has

a uniformity found in few encyclopedias.

The wonder of it is all the greater when
we read that its inception dates back only

to 1945.

The author has made more contributions

to the scientific study of rattlesnakes than

has any other investigator. He was one of

the pioneers in revolutionizing herpeto-

logical method by the statistical approach.

And he has never been satisfied to study

his snakes only in his basement, ( he has

7,500 preserved specimens! ) but has ob-

served them also in a wild state.

Calling it an encyclopedia gives an idea

Df its wide scope. Laurence M. Klauber

has not considered lightly the last three

ivords of the title. Amerindians and rattle-

snakes are the subject of an invaluable

A The skeleton of an African Hero Shrew.

chapter. In addition to devoting a seventh

of the text exclusively to man's relation-

ship to rattlesnakes, he has given the his-

torical background of the subject which,

therefore, includes a lot that clears up

erroneous ideas and beliefs.

Some subjects are inherently technical

and must be discussed in language difficult

for the layman. This book is, however,

clearly written and is never more techni-

cal than is absolutely necessary. The going

becomes progressively easier and winds up

with chapters everyone will enjoy. Despite

the abundant detailed, technical informa-

tion, interested laymen will browse

through both volumes with fascination.

Some 260 illustrations are excellent:

there are half-tone photographs of all but

4 of the 30 species and of the great major-

ity of the 65 subspecies. The many line

drawings give, among other things, details

of structure. Sixty-six of them placed in

the keys greatly simplify identification.

Each of the two volumes has a beautiful

frontispiece in full color.

The reviewer is a leading authority and

writer on reptiles and amphibians.

XhE river of LIFE

By Rutherford Piatt

Simon and Schuster, $5.00

309 pp., illus.

Reviewed by Joseph Wood Krutch

TN the eighteenth century they called

it "The Great Chain of Being." The
author of this book calls it The River of

Life. But whatever you call it, we now see,

not a fixed chain, but a continuing evolu-

tion. Yet the wonder grows instead of

diminishing.

The purpose of the present work is to

describe a great many of the wonders, all

of which could not be covered in many
volumes, much less in one. But Mr. Piatt

manages to cover an amazing amount of

grovmd. Instead of beginning with the

simplest forms of life, he opens with an

admirable account of the honey bee, and

the choice is a good one. The bee is one

of the most remarkable creatures, although

its world seems remote from that of an-

other remarkable creature, — man. Mr.

Piatt then goes back to the beginning and

presents an almost encyclopedic survey of

the principal types of animal life. A great

virtue of his book is that it includes so

much without seeming either cluttered or

unpleasantly sketchy.

Everywhere the stress is upon the unity

underlying diversity. Nature seems to have

hit upon every possible way of using a

limited number of capacities to achieve

similar ends. The most obvious end or pur-

pose is, of course, survival of the individual

and the species. The capacities are those

inherent in protoplasm's ability to react,

and include the five senses as well as in-

stinct and (perhaps) intelligence. These

capacities are used in countless ways and

any one of them is relied upon to many
different degrees.

But both life and the processes of living

are obviously one thing. Ultimate ques-

tions concerning why and how, the author

leaves open. He describes what occurs but

plumps neither for mechanism nor any of

its alternatives. Apparently he would agree

with William Morton Wheeler, who said

that though we know a good deal about

what animals are and something about the

stei5s by which they came to be just that,

we have no idea why they are what they

are.

Mr. Piatt, an advertising executive by

profession, is one of those amateurs who
is by no means also a tyro. He has ac-

companied more than one scientific expe-
continued on pn^'e 51
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- IIk.ii CI,in iii^iiiii iiiiicli ol Antarctica have protected its secrets.

About Antarctica
AT the bottom of the world lies

L a mighty continent still

wrapped in the Ice Age and, until

recent times, unknown to man. It

is a great land mass criss-crossed

by mountain ranges, whose extent

and elevation are still uncertain.

Much of the continent is a com-

plete blank on our maps. A 1,000-

mile stretch of the coastline has

never been reached by any ship.

Man has explored, on foot, less

than one per cent of its area.

Antarctica differs fundamentally

from the arctic regions. The arctic

is an ocean, covered with drifting

pack ice and hemmed in by the

land masses of Europe, Asia, and

North America. The antarctic pre-

sents the reverse situation. It is a

continent almost as large as Euroiie

and Australia combined, centered

roughly on the South Pole and sur-

rounded by the most unobstructed

water areas of the world—the At-

lantic, Pacific, and Indian Oceans.

The continental ice sheet is over

two miles high in its center and

refrigerates the air over the bottom

of the earth far more than occurs

over the arctic. This cold air cas-

cades off the land with such force

that it makes the nearby seas the

stormiest in the world and renders

unlivable those regions whose
counterparts at the opposite end of

the globe are inhabited. Thus more

than a million persons live within

2,000 miles of the North Pole in an

area that includes most of Alaska,

Siberia, and Scandinavia, a region

rich in forest and mining indus-

tries. Within the same distance of

the South Pole there is not a single

tree, industry, or settlement, apart

from a handful of weather stations.

While it is certain that no place

in the world is as cold as the moun-

tain-ringed South Polar Plateau, no

one knows how cold it really gets

during the six-month winter night,

for no one has been there then.

Unlike the vicinity of the North

Pole, where men have camped for

many months, only two parties of

explorers have ever set foot at the

South Pole—both of them during

the southern summer of 1911-1912.

No one has been there since except

to fly over in aircraft, although the

United States is placing an outpost

there for the International Geo-

physical Year of 1957-1958.

Condensed from a portion of the forthcoming book.

Quest for a Continent ( McGraii-Hill ).



Historic Explorations in Antarctica

W^HEN Captain James Ccok en-W circled Antarctica in 1772-4, no

one knew that there was an Antarctic

Continent. In 1819-21, F. G. BeUings-

hausen of Russia discovered Peter I

and Alexander I Islands (© and © on

adjacent map), but Nathan Brown
Palmer of the United States is credited

with having discovered the continent

itself, when he reached Palmer Pen-

insula ®.
In 1823, the British explorer James

Weddell sailed into the sea now bear-

ing his name ®. The British explorers

John Biscoe. Peter Kemp, and John

Balleny made significant discoveries in

the lS30's. The existence of an Antarc-

tic Continent was actually announced

for the first time by Charles Wilkes, in

command of the first U. S. Naval Ex-

ploring Expedition. In 1840, he found

land in 158°E. © and skirted the coast

westward for 1.500 miles. In the same
year, Dumon D'Urville of France dis-

covered Adelie Land ®.
In 1841-2 James Clark Ross dis-

covered the Ross Ice Barrier or Shelf

® and sailed farther south than anyone
previously (78° 10'.) An expedition

under C. E. Borchgrevink of Britain in

1899-1900 was the first party to winter

on the Antarctic Continent ®. and a

new record of 78°50'S. was established.

In 1902-4, the British explorer

Robert F. Scott discovered King Ed-

ward VII Land and sledged south to

82° 17' ®. In 1908-9, his fellow coun-

tryman Ernest Shackleton reached
88°23' ®, and others of his party

reached the region of the South Mag-
netic Pole ®.

In 1911, Roald Amundsen made the

famous sledge journey © that won for

Norway the discovery of the South

Pole. Thirty-four days later, Robert F.

Scott also reached the Pole but died

with all his companions on the return

journey.

In 1912, Wilhelm Filchner of Ger-
many discovered Luitpold Coast @.

In 1912 and 1913, Douglas Mawson
of Australia established bases in Adelie

Land @ and 1,400 miles to the west in

newly-discovered Queen Mary Coast

®, charting large sections by sledge.

In 1928" Hubert Wilkins used the

airplane for the first time in antarctic

exploration and flew the length of

Palmer Peninsula.

Richard E. Byrd established his fa-

mous base in Little America @ in 1929.

He flew over the South Pole on No-
vember 29th and made an aerial sur-

vey of Marie Byrd Land ©.

Douglas Mawson's explorations that

year and the next, took him by plane

over MacRobertson Coast ®. Also in

1929 and 1930. Riiser-Larsen of Nor-

wav discovered Queen Maud Land ®
and Princess Martha Coast @ in flights

from the Noivegia. About a year later

he discovered Princess Ragnhild Land

®, on an expedition that took the

Norvegia around the continent.

Admiral Byrd's second expedition

(1934-5) explored 450.000 square

miles, and Byrd himself wintered alone

at an advanced station ®.
In 1935 Lincoln Ellsworth flew

across the Antarctic Continent from

the region of Palmer Peninsula to

Little America @, making four land-

ings. Four years later Alfred Ritscher

of'^ Germany mapped 135.000 square

miles in the vicinity of the Greenwich

Meridian from the air. A year later,

Richard E. Byrd charted most of the

coast between Ross Sea and Palmer

Peninsula.

In 1946-7, Admiral Byrd led the

U. S. Navy Antarctic Expedition, pop-

ularly known as Operation Highjump,

the largest ever organized for polar

work, it included 13 ships and 4,000

men. A total of 64 flights photo-

mapped most of the continent's coast-

line.

A long-term base that the French

had established at Port Martin on

Adelie Land was burned in 1952, but

seven men remained to continue the

work.
In 1946-48, Commander Finn

Ronne of the United States deter-

mined that the Antarctic Continent

was a single mass with no strait be-

tween Weddell Sea and Ross Sea. His

airplane flights produced 14,000 aerial

photographs with ground-control
points, embracing an area of 450,000

square miles.

Between 1950-52 the British-Scan-

dinavian Antarctic Expedition under

Captain John Giaever conducted ex-

tensive aerial surveys from a base at

Maudheim @ in Queen Maud Land.

Continuous scientific work has been

carried on by the Australian Govern-
ment since 1947 at stations on Heard
(53°6'S.—72°3rE.) and Macquarie
Islands (54°49'S. and 159°49'E.).

The habitation nearest the South

Pole is the scientific station established

in February. 1954. and named Maw-
son © for Sir Douglas Mawson, the

Australian explorer.

This brings us up to the vast pro-

gram of international cooperation un-

der which the antarctic continent is

being subjected to extensive scientific

research as part of the International

Geophysical Year. _, _ ,.,^ ^ ¥he Editors

<^
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A The skua is seen closer to the

South Pole than any other bird.

Nearer the coast, where men

have wintered, temperatures have

been registered as low as —80°. In

summer, on the other hand, when

the sun shines brightly on a pro-

tected place, a man may strip to

his waist. The seasons in Antarctica

follow the pattern of the southern

hemisphere. Summer begins in No-

vember and winter starts in June.

The summer days and the winter

nights become longer as one ap-

proaches the continent until, once

the Antarctic Circle has been

crossed, there is a period of con-

tinuous daylight in midsummer and

of unbroken darkness in midwinter.

If one keeps on moving toward the

South Pole these periods lengthen

until at the Pole itself there is only

one "day" a year, with six months

of daylight and six months of twi-

light and darkness. Here all direc-

tions are north and all time zones

converge.

Until the moon or other planets

are attained, Antarctica will remain

the most unearthly region within

the reach of man. The landscape is

so alien that a completely special-

ized vocabulary is needed to de-

scribe it. Nunataks, the tips of

mountain peaks, poke their heads

above the ice sheet. Winds, pres-

sures, tensions of almost inexpres-

sible violence mold the ice and the

granular snow, or neve, into count-

less strange shapes—sastrugi, berg-

schrunds, barrancas, dongas, hum-
mocks, seracs. Even volcanoes

thrust their fiery heads through the

antarctic ice — how many no one

knows. Mount Erebus continuously

trails a plume of steam. And an

erupting volcano so heats Zavodov-

sky Island that much of it is snow-

- )-Ji

A Strangely enough, an active volcano, Mt. Erebus, is

found in this land of snow and ice.

free in a region of eternal snows.

The great mass of the continent

is buried under a moving ice sheet.

Just as other continents shed water,

Antarctica sheds ice. Snow falls on

the ice sheet, adding constantly to

its bulk, and then the ice flows,

sometimes over 1,000 miles, to the

sea. Rivers of fast-flowing ice or

glaciers, cut through the plains of

more stagnant ice to the ocean.

Some, like the Beardmore Glacier,

a dozen miles wide and a hundred

miles long, flow majestically down
mountain valleys, their surfaces

marked by symmetrical patterns of

crevasses. These clefts in the ice

may be narrow and bridged with

snow or large enough to hold the

Washington Monument. In the

steep valleys there are ice "rapids,"

broken into a chaos of crevasses.

While they display no visible move-

ment, they thunder with a sound

of continuous artillery fire.

Much Ice is Sea-borne

The ice sheet does not pour into

the sea at certain places only, as

is the case with watersheds. It

pushes out in virtually all direc-

tions. Icebergs break off, or "calve,"

from the ice front along almost the

entire coastline.

Where the ice sheet has pushed

out over the sea and is afloat,

though still attached to the con-

tinent, it is known as ice shelf. The
largest example of it covers a

mighty gulf on the Pacific coast of

Antarctica. Known as the Ross Ice

Shelf, it is roughly the size of

France, with a seaward front of

400 miles. At its maximum it ex-

tends out 500 miles from the moun-

tainous coast to the south. This

ice shelf produces the flat-topped

"tabular" icebergs typical of Ant-

arctica—great wafers of ice about

800 feet thick and sometimes 100

miles long.

Though several thousand miles

of antarctic coastline have not been

reached by ship, it is evident from

what we have seen that much of

the shore consists of ice cliffs

roughly 80 feet above the water.

This is the "front" of the contin-

ental ice sheet where it has pushed

out from one to several hundred

miles over the sea. Of all the sights

that greet the newcomer to Antarc-

^ Killer whales, "the wolves of the sea," liunt in packs
and are the worst threat to other creatures of the sea.
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A Beaedmore Glacier. It is formed by ice that pushes its

way clown between mountain peaks from the polar plateau.

V7t

tica, the uniformity of these ice

cliffs is the most impressive.

Actual Shorelines Unknown
Because the ice sheet completely

buries much of the shoreline, we
do not know the true shape of

Antarctica or where its coast would
be if there were no ice. The "coast"

as we see it on our maps generally

marks the facade of the ice cliffs,

which changes from year to year

as icebergs break off. In some sec-

tors mountains drop sheer into the

water or divert the flow of ice so

that there is an "oasis" of bare land

along the coast, but these are ex-

ceptional.

The material from which the

great antarctic ice sheet has been
built is the lowly snowflake. By
wind action or compression, the

flakes become sandlike grains, and
as they settle deeper under the

weight of new snows they merge
into larger and larger grains which
finally congeal into true ice. Im-
prisoned bubbles of air are com-
pressed as the entire structure

sinks deeper. If you make a tall

drink with the deeper glacier ice, no

soda is needed, for the air escap-

ing as the ice melts is under pres-

sure and effervesces.

What does Antarctica "look like"

under its icy shroud? Echo sound-

ings in Queen Maud Land have

revealed that beneath the smooth
white plateau is land as rugged as

the Norwegian coast. Mountains

rise 4,200 feet, just poking their

tips above the snow, alongside

fiords that are more than 2,500

feet below sea level. There are is-

lands and channels of sea water

below the floating part of the ice

sheet along the coast. The ex-

plorers who were measuring the

ice had to travel over 130 miles

inland before they detected ground

that was above sea level. In places

the ice sheet was 7,800 feet thick.

The buried fiords had been
carved out by glaciers at an earlier

time when the ice sheet of Ant-

arctica was forming and beginning

to fight its way to the sea — just

as it did in Norway. If the ice of

Antarctica retreats, the fiords will

reappear.

In addition to the ice of the con-

tinent, Antarctica produces "sea

"* From the air, one can see that this bridged-over crevasse
would be dangerous to cross by snow tractor.

Bernard Kalb. New York Times

WHAT YOU SHOULD KNOW ABOUT ANTARCTICA 13



A Antarctica is the home of tlie di-initied Emperor pen-

guin. A killer whale is glimpsed in the water.

U.S. Navy

A Also native to the area, the Adelie penguin lays two

eggs a season, hut skuas carry off the weaker chicks.

H

ice" — the material of which the

"pack" is made. The pack is a belt

of drifting ice which girdles Ant-

arctica. It is what kept the con-

tinent inviolate until the twentieth

centmy. The seas around the coast

freeze during periods of the winter,

and under buffeting of the first

violent storm, this sea ice breaks

up into floes which wander with

the prevailing winds, usually from

east to west. The pack is often 600

miles wide, but thins in some sec-

tors and at some seasons to only 20

or 30 miles. Explorers in recent

decades have found that in a few

places it may disappear altogether

in late summer, allowing ships to

sail right up to the ice and rock-

bound coasts.

The pack is the focal point of life

in Antarctica, for here is "earth's

richest pasture," providing the

plant food that is absent on the

mainland. So cold are the waters

in the pack that a man without

waterproof clothing becomes un-

conscious within ten minutes and

dies soon thereafter. Yet so dense

is this water with tiny living crea-

tures that it resembles a murky

soup. The opaqueness is due to

plankton - a drifting cloud of Httle

one-celled plants and tiny animals

that feed on them. There is said to

be more Hving matter per acre in

these waters than anywhere on the

globe, either on sea or land. When

the sea freezes, layers of this plant

life are caught in the ice. Thus the

slush created when an icebreaker

batters its way thi-ough is often

greenish-brown.

The plants in the sea are eaten

by tiny creatures, who in turn are

swallowed by larger fish and by

birds and mammals. Even the larg-

est of all animals, the blue whale,

depends for its food on the little

shrimplike krill of antarctic waters.

The chief enemies of these giants

are the killer whales, the "wolves

of the sea," who hunt in packs and

are the most vicious and sinister

of the animals in Antarctica. They

run to 30 feet in length and are

easily recognized by a tremendous

sharklike dorsal fin that rises about

5 feet out of the water as they

NATURAL HISTORY, JANUARY, 1 957



Walter Sullivan. A'eii. Yorl: Times

A A MEMBER of the American expedition on the Atka in 1955 provokes a seal and gets a definite response.

break the surface. The killers are

the nemesis of the blue whale.

Once they have killed their prey

and eaten his tongue, they may
abandon the rest of the gigantic

carcass. In the pack they swim

under the ice in groups of from

2 to 40, and when they sight a

shadow overhead, they know it

means a potential dinner. They
swim deep, developing tremendous

momentum, and strike the ice with

their backs, shattering it and spill-

ing their prey into the water to be

torn apart. They then stick their

heads six or eight feet out of

the water and hang there for a few
moments while they look around

on the ice for more seals or

penguins.

Too Close to Killers

Ponting, the photographer on

Scott's last expedition, saw killer

whales skirting the ice that cov-

ered part of McMurdo Sound and

ran toward the edge with his cam-

era, but the killers vanished.

"I had got to within six feet of

the edge of the ice — which was
about a yard thick [he wrote] —
when, to my consternation, it sud-

denly heaved up under my feet

and split into fragments around me;

whilst the eight whales, lined up
side by side and almost touching

each other, burst from under the

ice and 'spouted.'

"The head of one was within

two yards of me. 1 saw its nostrils

open, and at such close quarters

the release of its pent-up breath

was like a blast from an air com-

pressor. 1 was enveloped in the

warm vapour of the nearest 'spout,'

which had a strong fishy smell. . .

.

It was all I could do to keep my
feet as 1 leapt from piece to piece

of the rocking ice, with the whales

a few yards behind me, snorting

and blowing among the ice-blocks.

... I recollect distinctly thinking,

if they did get me, how very un-

pleasant the first bite would feel,

but that it would not matter much
about the second."

He leaped across the last patch

of open water to safety and then

looked back to see a huge black

and tawny head rise out and rest

on the ice, looking at him with its

evil little eyes and displaying a

fearsome array of teeth.

The pack abounds in seals, but

none of them are of great commer-

cial value. The fur seal was the

first economic attraction in Ant-

arctica. These animals were so

decimated that they became almost

extinct, but now they are reappear-

ing at their old breeding grounds.

The antarctic pack is dominated

WHAT YOU SHOULD KNOW ABOUT ANTARCTICA

by the crabeater seal, yet little is

known of its life. Less than half

a dozen crabeater pups have been

seen, in all cases on the drifting

floes of the pack. In the summer
these great beasts — they weigh

about 500 pounds — migrate to the

shores of the continent, but when
it comes time for breeding they re-

turn to the pack and disappear.

The crabeater is so named be-

cause crustaceans form the bulk of

his diet. He dives to the bottom

and scoops up both sand and crabs.

His teeth are so arranged that he

can use them as a sieve. He ejects

the water and sand but keeps the

crustaceans and a few stones that

help his stomach break up the

shrimp and crab shells.

The Weddell seal is considerably

bigger, even, than the crabeater,

for he may weigh 900 pounds and

is roughly ten feet long. His life

centers on the ice that covers the

bays and inlets along the coast,

especially where pressure has

wrinkled the sea ice into ridges,

creating havens out of the wind

and lines of weakness in the ice

where the seals can gnaw air holes.

These holes enable the seals to

take refuge from the terribly low

temperatures that descend on the

coast during the winter night. The
water under the ice never gets be-

continiied on page 51
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Scientists have long recognized fruit shipments from tropical lands

as a source of strange and interesting animals
By Walker Van Riper

Denver Museum of I^atural History

Ali photo^rnphs by the author, with kigh-speett equipmtint designed by Dr. H. E. Edgerton

A Little green tree frogs even make the long journey.
They have astonishing jumping powers. Adhesive
toe-pads enable them to stick to whatever they hit.

WHEN you think of the haz-

ards of a journey on a bunch

of bananas, it seems almost unbe-

lievable that so many animals could

come to this country in that way.

The accompanying photographs

show only a few of the creatures

that have traveled to Denver clear

from the plantations in the tropics.

They were all turned over to me by

banana handlers.

In the plantations, the banana

trees are sprayed heavily to control

pests. Then, after cutting, the

bunches are dipped in vats contain-

ing a muriatic acid solution to wash

off the poisonous sprays. Finally,

they are subjected to refrigeration

on the long sea voyage.

i6

My banana menagerie has neces-

sarily included only animals large

enough to attract the interest of the

banana handlers, who mainly want

to know whether a thing is poison-

ous or not. Over the years, I have

had about a dozen kinds of spiders,

various tarantulas being the most

common. I have also had half a

dozen species of snakes, three liz-

ards including a large iguana, tree

frogs, scorpions, a giant millepede,

a brushtailed mouse, and a cock-

roach "big enough to put a saddle

on and ride," as one of my friends

said.

I have a long way to go to com-

pete with one German scientist. Dr.

G. Schmidt bv name, who collected

no fewer than 120 different species

of spiders alone on bananas arriving

in the port of Hamburg.

All of my snakes have been harm-

less kinds. However, there is a so-

called "Green Snake" that has an

evil reputation in the banana trade.

I have been told that when one of

these snakes is seen but not caught,

a warning notice is supposed to ac-

company the shipment.

My best acquisitions came when
bananas were being imported to

Denver by truck from southern

Mexico. Present-day shipments from

more distant lands are not so pro-

ductive. But one of my best speci-

mens, the big iguana, arrived just

the other day.
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•< With fangs as large as a

good-sized rattlesnake's, this

tarantula arrived with her egg
sac and was ready to defend it

with vigor. Despite their bad
reputation, few of these spiders

are known to have venom
toxic to human beings. A
banana handler in Denver
needlessly chopped off his fin-

ger when Ijitten by a tarantula

!



A This harmless little Spotted

Night Snake, possibly better known
as the Cat-eyed Snake, is one of the

most frequent banana travelers. If

you keep two as pets, use separate

cages, or you may end up with one.

> This Green Tree Snake
(Leptophis ahaetulla)
opened its jaws wide and
hissed loudly when dis-

turbed, but actually it was
tractable and easy to handle.

'* A king-sized "thousand-
LEGGER," exercising his

walking equipment in
rhythmic wave-like action

after the inactivity of his

long journey.
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> Some days after ar-

riving in the United
States, this four-inch

scorpion presented
the author with the

htter of haljies seen
riding on its hack.

^ A Spiny-tailed Iguana a

cot and a half long (Cteno-

aura). It reached Denver
n a hunch of hananas
/hose origin was prohahly
londuras.
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^ A PUMICE PIT near Bend, Oregon, one of

tlie richest regions in this commercially
valuable oddity. Notice that the white band
is at two levels here, owing to the fact that

one section slipped about ten feet past the

other in what is known to geologists as a

fault.

^ Swimmers near
pumice deposits some-
times play with stone

"lifebuoys."

,M

sionE

that lloats
It is lighter than wood, harder than steel, and it serves

many uses for our comfort and safety By Howard E. Jackson
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AS a glass, pumice is an odd

jt\. sort of stone!

That may sound like double-talk,

but it isn't. Webster defines pumice

as a variety of volcanic glass, full

of minute cavities. It is very light in

v^'eight and is used, especially in

powdered form, for polishing.

You and I think of it as a stone—

the kind we cleaned our hands with

when we were kids. And we've

heard tell that pumice is a rock that

can float. A floating stone! While it

would take a superman to raise a

fair-sized boulder off the ground,

an ordinary person can lift an equal-

sized pumice stone to chest height.

In addition to being a lightweight

glass rock that floats, it also has

the rather unusual characteristic of

being a hard substance that readily

breaks and crumbles away. It's

about the hardest rock there is be-

sides quartz. That's why it's such a

fine abrasive. It is used in industry

on buffing wheels, in restaurants as

grill cleaning blocks, and in dental

laboratories for polishing teeth. Yet

it is so brittle that a child can pul-

verize a piece the size of a cobble-

stone in less than five minutes with

a toy hammer.

Durable? Many of the 1500-year-

old aqueducts and buildings of old

Rome were constructed of pumice

blocks. Its durability perhaps ex-

ceeds that of any present-day con-

crete.

The sterling qualities of this i^rod-

igal son from the stone family are

little appreciated by the average

man. Even construction engineers

could afford to know it better. Build-

ers in Italy and Germany use pum-
ice oftener than we do in the

construction of houses and other

buildings. Some U. S. contractors,

however, are now using concrete

masonry units with pumice as the

aggregate, chiefly to reduce weight

in construction.

In addition to being a great

weight reducer, this lightweight

material is an excellent insulator.

It keeps a house warm in winter,

cool in summer. Ceiling insulation

is made of crushed pumice. It is

'*' Note how small the evergreen trees look in this view of pumice
cliffs above an oxbow in the Roaiie River near Union Creek, Oreson.
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Lloyd A. Will.

also good as acoustic material, ab-

sorptive packing material, and a

carrier for catalysts in chemical

industries.

Larger pieces of pumice are put

to many unusual uses. Since they

hold water so readily, they are em-

ployed as flowerpots for cacti and

rubber x^lants. Soaked with fuel oil,

they make excellent torches for

burning brush in the woods.

America is blessed with an abun-

dance of pumice. Central Oregon

has some of the finest and largest

deposits of pumice to be found any-

where in the world. The entire

stretch from Crater Lake to Bend is

undermined with it. In one area it

is estimated that about 2400 square

miles of the stuff lie beneath the

A A STEAM SHOVEL loading a truck with pumice.

The material is so light that the bucket was enlarged

Ly 655^0.

Chunks of the lightweight stone are sometimes

imbedded in the ground close to the surface as

shown here. Mine owner Denver Parkes playfully

tosses a large piece of pumice into the air at right.



surface, unseen, untouched. You
drive on roads on top of it for about

60 miles in a north-south direction,

yet would never know it is there

except that some road cuts have

been made through it. Since rain

goes right through it, some road-

beds are made of pumice with red

cinders on top.

Melting snows quickly disappear

where the ground is pumice.

Therefore there are no floods, and

in the spring you can take off across

the desert free of any worry about

being mired down in mud. Natives

report that almost anything will

grow in pumice, if the crop gets

water, but the land must be soaked

overnight every two days. They also

say that their houses shake when a

truck or train goes by on pumice

ground, but the vibrations do no

damage.

Railroad engineers in pumice
country had quite a time with their

water supply in the old days. Well

water would begin to taste rank.

When a man was sent down the

well, he would come up with

drowned chipmunks. The little ani-

mals had bored right through the

light material and fallen into the

water. After that the railroad men
had to haul pure water from springs

where it flowed out of the porous

rock.

Two Kinds

Roughly, there are two kinds of

pumice. The fine kind lies in beds,

as far down as 30 feet, covered by
an overburden of volcanic or pink

ash that is softer than pumice. The
dazzling white beds of pumice vary

in thickness up to 20 feet. The pum-
ice in these beds is pea-size or

slightly larger. You can hold a dozen

little lumps of it in one hand. It is

mined from pits by steam shovels.

When sorted, graded, and sized, it

constitutes the bulk of pumice used

commercially.

The second kind is the lump
pumice, generally found only a few
feet beneath the surface. The ma-
jority of lumps are about the size

of a bowling ball, but some are as

big as a bathtub. They are rooted

out of the ground by means of a

bull-dozer. Many a 'dozer blade has

A Even a girl can lift a good-sized piece of pumice. The stone's

porosity makes it useful for insulating and sound-deadening.
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been "cut" by the stones it unearths!

And where did all that pumice

come from? If you are a cook, you

can picture it as something like the

bubbly fluff atop a pot of boiling

applesauce. If you want to make

like a volcano and see how the stuff

got splattered all over the landscape,

put the fluffy applesauce in a funnel

and blow a stream of air up through

it. A good jet of air will blow the

foam off the applesauce and leave

the bulk of the mass behind.

That's about the way it happens

in volcanoes, only on a much bigger

scale. The highly cellular, fragmen-

A Pumice is so hard that

it scores a bulldozer blade.

In powdered form, it is a

favored abrasive and

tal volcanic rock is formed in the

craters of erupting volcanoes when

water vapor and other gases are be-

ing released from the viscous lava.

When expanding gases reach the

surface of the molten rock, they cre-

ate froth, which solidifies and breaks

into pieces. During an explosive

eruption, these pieces are expelled

from the crater as pumice. While

some of the expanded glassy mate-

rial is blown only a short distance

from the crater, the force of the

explosion may be great enough to

send quantities of it many miles. A
supercolossal popcorn machine!

Pumice deposits occur as original

beds, laid down as described above,

or they may result from the rework-

ing of such beds by wind and water.

Oddly enough, only certain vol-

canoes produce pumice. In Wash-

ington State, for instance, only Mt.

St. Helens and Glacier Peak were

pumice parents. Famed Mt. Ranier,

Mt. Baker, Mt. Adams, and Mt. Tu-

mac spewed none of the frothy stuff.

This may not seem to make sense,

but perhaps we can't expect every

volcano to produce such a pixie as

pumice!

Howard Slaples & As.

polisher

> Pumice being applied

to a hospital roof in Seattle

to help insulate the build-

inji from heat and cold.

mmwMMwrrf
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< An exterior wall of

pumice blocks, with glass

blocks between. Pumice
is gaining favor as a

building material. It can

be painted orleftnatural.

One of our mos

common butterflies lia

an unusual life cycl

By

Joseph Wood Krutc

the beginning of the fil

chapter of Alice in Wondi

land, Alice has an important convi

sation with a caterpillar. Thinki

of her own recent experiences, s

complains that it is very confusi

to change size and shape. The c

erpillar—brusque as all Wonderla

creatures are—replies: "It isn't."

"Well, perhaps you haven't fou

it so yet," said Alice, "but wf

you have to turn into a chrysali

you will some day, you know—

a

then after that into a butterfly

should think you'll feel a little que

won't you?"

"Not a bit," said the Caterpil

"Well, perhaps your feelings n

be different," said Alice; "AI

know is, it would feel very qu

to me."

"You!" said the Caterpillar c

temptuously, "Who are youP"

Having reached this impasse, t'
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A A VERY PRETTY BUTTERFLY, the red-brown and black Monarch is even gUmpsed in the depths of the city.

proceed to explore several others

that do not concern us. But this one

does.

The two bodies and two lives of

a vast number of living things on

this earth are taken as a matter of

course. Yet in very many cases

neither the two bodies nor the two

lives resemble one another in any

way whatsoever.

Suppose we select for observation

one of the most famihar and wide-

spread of American butterflies—the

large red-brown and black Monarch
(Danaiis archippiis) which few
dwellers even in the depths of cities

have missed seeing. It ranges over

the entire United States and in re-

cent years has migrated, perhaps

on American ships, to England, to

Australia, and the Philippines.

Country dwellers sometimes see

Monarchs gathered into large flocks

in late summer, ready to begin a

southward migration very surpris-

ing for a butterfly. Most other but-

terflies perish, leaving only eggs or

chrysalises behind, though some
species hide the winter out almost

motionless in some shelter.

During the summer, each female

Monarch has sought out some mem-
ber of the milkweed family and

glued to its leaves a number of tiny

eggs. Seen under a hand lens, they

are distinctly pretty — greenish in

color, conical in shape, and neatly

ribbed—, but they are also too small

to be noticed often except by those

who look for them. Presently the

egg hatches into a tiny caterpillar,

which immediately begins the only

business of its young life—immoder-

ate eating. If the pasture holds out,

it never leaves the plant upon which

it was hatched and does nothing

besides eat, except on the several

occasions when it pauses briefly to

shed the skin grown too tight to be

longer endured.

Presently it reaches full growth,

and it is then that the casual coun-

try walker usually notices it first.

It is fat, soft, and to most people

repulsive. But it continues to eat

ravenously, so that sections of the

leaf disappear visibly as the crea-

ture moves its head up and down
the edge, taking great bites as it

goes. Cylindrical feces almost as big

around as the caterpillar itself fall

to the ground one after another in

rapid succession and do not miti-
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A The caterpillar attaches
itself to the button of silk

preparatory to the chrysalis stage.

gate the general impression of gross-

ness. Moreover, the caterpillar has

made itself as conspicuous as pos-

sible by ringing the green of its body

with black and yellow stripes. Mon-

arch larvae have a bitter taste de-

tested by birds; any inexperienced

bird that tries one should not find it

diificult to remember what a Mon-

arch larva looks like.

Pick him up and you will see that,

crowded together near the front

end, are the six nonnal-looking legs

that all butterfly larvae have, cor-

responding to the obligatory six legs

of all adult insects. But there is noth-

ing else about him remotely sug-

gesting a butterfly or indeed an

insect of any kind. These six close-

together legs are not sufficient for

his length, and yet there is an abso-

lute rule of nature that no butterfly

can have even in the larval state

more than six. You will therefore see

at the hind end a double row of

fleshy little stumps ( five pairs in all

)

called prolegs, which clasp the leaf

upon which the creature is feeding

and serve as substitutes for legs.

If you decide to raise him in cap-

tivity for purposes of observation,

and should this be your first experi-

ence, you will presently be filled

with despair. Your catei-pillar seems

sick. He has grown very sluggish

and, incredibly, his incredible appe-

tite fails, no matter how fresh the

leaves of his favorite — in fact his

only—food you may provide for him.

26

John H. <.,ranl from ^„l„m,il Audul.on s,., ,. I>

^ Hanging by the button of
SILK, the butterfly has now be-

come a pale, leaf-green chrysalis.

But do not be alarmed. Your cater-

pillar is about to lose his life in order

that he may gain it. Beneath his

skin, invisible to any observer, dras-

tic changes have been going on. He
no longer eats, because he could no

longer digest if he did. Moreover,

a tough membrane enclosing his

whole body is forming just beneath

the skin and is making him so stiff

that he can no longer move freely.

Soon he will take up a position

either on a twig of the food plant or

perhaps upon some other nearby

support, natural or man-made. From
a special gland in his head a little

gluey substance is secreted, and as

it hardens, he attaches the tip of his

body fii-mly to this support. No but-

terfly caterpillar spins enough silk

to wrap himself, as many moths do,

within a cocoon; but the Monarch

glue is liquid silk. Soon after he is

firmly attached, he will let go with

all his legs and hang head down-

ward from this button of silk. This

is the last step before the caterpillar

becomes a chrysalis.

The transformation from sick cat-

erpillar to quiescent chrysalis is less

often observed than the emergence

of the adult, because it happens so

quickly. As a matter of fact, there

isn't much to see. Everything except

the one final event takes place be-

neath the outwardly unchanged
skin. Suddenly this skin splits down
the back. The creature works its

way out, clinging to the castoff skin

A A Monarch butterfly
makes an ungraceful de-

but from its chrysalis.

lis Qnitt front National Audubon Society

A Creased and rumpled, a Monarch
butterfly at this stage is a sorry sight
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until it can attach itself to the but-

ton of silk. Lashing its body around

it, it dislodges itself completely from

the castoff skin. Its body then

shrinks into an oval form. Where a

moment ago there was only a worm,

there is now the mysterious chrysa-

lis. But the Monarch was a good

choice for observation because its

chrysalis is the prettiest of any

American butterfly.

The color is a pale, luminous, leaf-

green; the shape somewhat ovoid

but broken gracefully into two sec-

tions differently curved. Probably

it follows "the laws of dynamic sym-

metry" (if there are any such things).

It is chastely ornamented with a row

of small gilded dots raised slightly

above the surface where they half

encircle the chrysalis, just at the line

where the curvature changes.

"A green coffin with golden nails"

someone once called it, and the

phrase is accurate as such pretty

phrases usually are not. The dots

really are not yellow but precisely

the color of gold leaf. If they serve

any practical function, I have never

heard it suggested what that func-

tion might be. They can hardly be

explained by any of the methods

commonly used to reduce the beau-

tiful in nature to the merely utili-

tarian. There is no "sexual selection"

to be made at that phase of the

Monarch's life cycle. They are cer-

tainly not conspicuous enough to

serve, like the caterpillar's stripes,

as the warning "I taste bad." Nor
can the gilding be explained away
as the necessary mechanical result

of structure as the beautiful designs

on the invisible diatom sometimes

are. Possibly some substance neces-

sary to the caterpillar but no longer

usable just happens to be golden

and just happens to be excreted

along the line so gracefully placed

in relation to the design of the

whole. At least we will let it go at

that.

Keep the green coffin under ob-

servation for a while and presently

the yellow-brown of the developing

wings will be seen through the thin

transparent outer skin. Then one

day the skin will rupture and a

rather sorry-looking creature, rum-

pled and feeble, will somehow catch

hold of a support with its six legs

and rest motionless for several

hours. Its abdomen is dispropor-

tionately fat, its wings crumpled

into httle disorderly packets like the

not-yet-unfolded petals of a filmy

poppy. Gradually they expand and

pass from shapelessness to shape.

As they do so, the fat body grows

slenderer, because the fluid that

once distended it has been forced

through the veins of the wings to

expand and stiffen them.

As they grow, the whole insect

begins to gain in strength and confi-

dence. An hour ago it had been al-

most as helpless as a premature

baby and hardly able to cling to its

support. In an hour more the wings

will begin to flutter and the Mon-
arch will sail away—not to the very

brief life of many moths, but per-

haps to flit until the end of summer.

Then, with crowds of companions,

it may start the migration that will

carry it hundreds of miles away to

some southern clime.

Next spring a few with battered

wings will make their way north

again. Are these northward bound

individuals retracing their previous

journey, or are they members of a

generation begot by those who went

south? The question has been long

in dispute. Butterflies cannot be

banded as easily as birds!

Edwin Way Tenle

^ It is weak and rests for several hours while
gradually expanding and drying its wings.

> Most butterflies perish at the end of

summer or during the winter. The Monarch
migrates south seeking warmer skies!

From the author's forthcoming book,

The Great Chain of Life
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^ Shy toward strangers, the Sakais wear simple clothing ami decorate themselves with beads, rings, and jewelry.
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< The Sakais have
light-colored skin and
wavy hair. They are
slight in build but
larger than the dark,

woolly-haired Negri-
tos, who are thought
to have come to the
peninsula later.

•**fe'

THE
SAKAIS OF MALAYA
Glimpses of a people of back-country Malaya who occupy a strategic position

in the struggle against Communism in southeastern Asia By Harrison Forman

FIRST the Communists and now
the British have undertaken to

win over the Sakais. They are one

of three major racial groups in the

Malay Peninsula. The other two are

the Semang ( Negritos ) and the Ma-
lays proper.

The Sakais are generally small in

size and quite timid toward stran-

gers. Usually they keep to the den-

sest part of the jungle, sometimes

wandering from place to place as

the local supply of roots, tubers, and

fruit becomes exhausted. Though
most plentiful in the widest part of

the peninsula, some Sakais are

found in other parts of the country.

Those closer to the coast have

changed their customs in contact

with the Malays and can scarcely be

regarded as typical.

The Sakais of the interior have

attained a higher culture than the

Semang. They plant rice, tapioca.

and other crops. Originally they

wore only loin cloths made from

the bark of the trap and ipoh trees.

Their traditional hunting weapon

is the blowgun. Their art is simple,

but they have a respectable musical

culture and instumentation, includ-

ing a nose-flute and a bamboo lute.

The Sakais have borrowed metal

tools from the Malays, but the

names they give them closely re-

semble the names they have appar-

ently always given to the stone

implements of considerable anti-

quity that are found on the Malay

peninsula. It has therefore been sug-

gested that they represent a closer

link with the Stone Age than do

some of the neighboring tribes.

The Communists, realizing that

without assistance from the abori-

gines they could not e.xist for long

in the jungle, assigned picked work-

ers to contact and organize these

men. The natives were given poul-

try, pigs, seeds, and tools, and were

taught improved methods of farm-

ing. The Communists encouraged

them to settle in advantageous lo-

cations. Their ailments were treated,

and the women were showered with

bangles and beads. In a short time,

the Communists were apparently

able to mobilize a veritable army

of Sakai auxiliaries.

More recently the British said:

"Let us win over the aborigines, and

we shall win this war."

So the British undertook to con-

struct a string of forts — "jungle

oases" — deep in the interior. Some

of these have handkerchief airstrips

near by. Others must rely wholly

upon helicopters. From these, con-

tact with the aborigines is being

slowly and patiently established.

Some 5,000 natives are said already

to have been won over.
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A The face painting shown here and the mnltiple-strand necklaces are typical adornment among the Sakais.

^ The Sakais live in commu-
nal longhouses, raised on poles.

Crude steps or notched poles

lead to a single unpartitioned
living room, with a springy floor

made of latticed bamhoo. In
the larger houses, a dozen or

more families eat and sleep to-

gether in harmony. Cooking is

done on an open fire based in

a heap of ashes in the center of

the living room.
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A Dense jungle blankets much of the land in interior Malaya, making travel difficult.

A Pro-British Sakais
armed with shotguns for

use in guerrilla warfare
against the Communists in

Malaya.

^ A YOUNG Sakai
BELLE. Though they
once used bark cloth,

the women now wear
a sarong made of
cheap textile.

THE SAKAIS OF MALAYA
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PERCHED on a table across th

kitchen, a pineapple may seen

just a reddish-yellow shape with i

tuft of sharp green leaves on top

But look before you cut it. Notio

the "eyes." Each was once a littl

separate fruit—as many as 110 t

180 of them in one common variety

Altogether the pineapple is a mos
remarkable fruit.

Columbus thought so when o:

liis second voyage he and his ad

venturers tasted pineapple for thi

first time—the first time any Euro

peans had eaten this fruit.

^ Pineapple contour
PLANTING: the largest soi

conservation project eve

undertaken by private en
terprise. Terraced field

minimize wasli-off.
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ruik ofRoyahy By Jennie Harris

Since the day when Europeans first learned of it from Columbus, it has

been vastly improved by science and has become an important item in world commerce

On the steep bright island of

Guadalupe, the explorers had mar-

veled at a great waterfall, its white

rush of water seemingly pouring

from the skies. They had glimpsed

parrots "numerous as sparrows."

Then they tasted this strange new
fruit. It hung not from a branch

overhead but grew up from the

ground, on a stalk almost waist-

high; and it amazed and delighted

them.

"What is it?" they asked.

Of all the fruits Columbus and
his men were to discover in this

unbelievable world, the pineapple

with its exotic flavor pleased them
most.

"Anana," Indians called it, which

means "excellent fruit." "Fina cle

Indes," Spaniards named it. "See,

shaped like a pine cone."

It came originally from Brazil,

where the Indians had cultivated

and improved the wild variety.

They carried the fruit with them
on their travels; thus it was spread

through northern South America,

Mexico, and the West Indies. They
seemed to sense its health values.

Oviedo was to write later in his

history of the Indies, "It restores

appetite, induces them [the

Indians] to try to eat, restoring

enjoyment."

By the time its fame and some

of its fruit had traveled with sailors

back to Europe, it was called King

Fine, fruit of royalty. Only the rich

could afford it after such laborious

transportation; besides, here was
fruit royal in itself. "Have you
tasted king pine? Tastes a little

like melon." "More like quince to

me."



A Thirty-inch strips of mulch paper are laid on the field by
three-row machines. Similar to tar roofing paper, mulch paper
discourages weed growth, holds moisture and heat in the soil. Two
discs cover edges of paper with soil to hold it down.

A Each planter carries a narrow trc

with whicli he pierces the mulch p;

for each pineapple slip he plants. Al

17,500 slips are planted to the acre.

Sir John Evelyn wrote in his

diary in London on August 19,

1668, "Standing by his Majesty at

dinner in his presence, there was

of that rare fruit called the king

pine, growing in Barbadoes and the

West Indies; the first of them I had

ever seen. His Majesty having cut

it up was pleased to give me a

piece off his own plate to taste of

... It has yet a grateful acidity."

To forestall thirst, Portuguese

sailors took pineapples with them

on their voyages—and unwittingly

furthered the propagation of the

plant. When they yanked off the

crowns and tossed them overboard,

some of them may have washed
ashore on Africa, Madagascar, and

elsewhere. Other plantings were

deliberate. Pineapples in time were

thriving in the Philippines and

Java.

A wealthy merchant in the

Netherlands grew a pineapple plant

in his greenhouse, picked himself

a big ripe fruit, and started a flurry

of imitators in France and England.

A most engaging hobby, this grow-

ing of pineapples under glass. How-
to-do-it pamphlets appeared. The
fruit was now called pineapple,

probably because people found that

if the tough rind were removed,

you could eat it like an apple, un-

cooked.

For 300 years, European nobles

and others of wealth practiced hot-

house culture of pineapples. Then
planters took some of their cul-

tivated pineapples to Australia and

various islands in the South Pacific.

Shouldn't a tropical fruit like this

fare even better under open skies?

Today, greenhouse pineapples

are a chief export of the Azores,

mostly for European tables. But

the pineapples most of us see are

field-ripened. About 85 per cent

of ours in the United States come
from Hawaii, largely in cans.

Origin of Hawaiian Pineapp/s

Hawaii's varied plants have
many origins. Some may have been

brought by birds, or winds, or

ocean currents. Others were intro-

duced by the Polynesian voyagers

who settled there. And then ex-

plorers and whalers, who used to

stop at the sun-blessed isles for

fresh water, may have left pine-

apple-starts. The Hawaiian name
for pineapple, halakahiki, means
"fruit from a foreign land."

In 1882, Akerman and Muller in

North Kona, Hawaii, started a

small cannery for native pineapple.

Then Captain John Kidwell ar-

rived to make history. He wanted

better pineaf)ples than Hawaii yet

grew. He searched over other is-

lands and in 1886 imported from

Jamaica 1,000 pineapple plants of

31 varieties. His testing ground was

in the Manoa Valley, near the site

of the University of Hawaii. In all

tests. Smooth Cayenne proved best.

For 50 years, it had been favored

by greenhouse-growers in Europe

and by plantation-growers in Aus-

tralia and the West Indies.

To be at their sweetest, pine-

apples must be picked when peak-

ripe, and ripe pineapples perish

quickly. Transportation to San

Francisco, Kidwell's chief market,

was long and rough, and the deli-

cate fruit suffered in transit. Kid-

well realized he must can his pine-

apples to save them. He joined with

a pkmiber, John Emmeluth, and

opened a cannery in 1892, but the

venture failed. Then in 1899, young

James D. Dole came to Hawaii

from Harvard and planted a dozen

homestead acres on Oahu.

Few people believed in Dole or

his dream. However, he managed
to exchange shares of stock for

freight charges, and he raised

$20,000 locally and in Boston and

San Francisco to form the Hawaiian

Pineapple Company. People were

impressed when he shipped 1,800

cases of pineapples in a year. Be-

fore long, he was averaging 25,000
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But there was more to the prob-

lem than growing and canning

pineapples. People had to be edu-

cated about pineapples. Dole in-

creased his advertising. In 1922,

he was able to expand and bought

a whole island. "Doesn't he know
Lanai's a dust bowl?" people asked.

"How can he grow pineapples

there?"

Withstand Dryness

Lanai, though one of the cooler

places in Hawaii, is dry. When
Dole took it over, it was desolate

and largely overrun by cactus. But

pineapple plants are a little like

cactus in their ability to store up

moisture. They hold it in the thick-

ened bases of the leaf blades. And
on Lanai the pineapple thrived.

Today, 14,000 acres — 22 square

miles—are planted with pineapples

there. Homes, schools, churches,

playgrounds have been built.

Workers and their families—2,500

men, women, and children — live

happily on this island, once "not

good for anything." Lanai City is

located at an elevation of about

1,800 feet and is heavily planted

with Norfolk pines.

In 1906, three things happened.

A. W. Eames, Sr. established his

cannery for pineapples (now the

California Packing Corporation) at

A The plants are sprayed with an iron solution at intervals

throughout gro\vth. Another spray is used to destroy insects.

Specially fitted trucks deliver the sprays over a wide area.

'2?^ J.'~<:i^l>%!i&^.

A Haevesteks select the fully ripe fruit, remove the crown, and place

the pineapples on a conveyor belt. The moving belt carries the fruit to

the harvester, and an elevator conveyor lifts it into the bin. \^ hen the

truck is full, it drives out and a new one v/itli an empty bin comes in

to take its place.
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Wahiawa; W. P. Thomas also built

one in the same place (the begin-

ning of Libby, McNeill, and Libby);

and the Kauai Pineapple Company

opened at Kauai. Other companies

organized.

Today there are eight companies,

twelve plantations, and nine can-

neries. In the 1952-53 pack year,

they produced a hundred million

dollars worth of pineapples. Most

of the industry is located on five of

the eight islands: Oahu, Maui,

Molakai, Lanai, and Kauai.

The companies, through theii"

own research and through the

Pineapple Research Institute, spend

an estimated million dollars a year

on pineapple study. They maintain

150 acres on Oahu exclusively for

scientific purposes.

Treated like a Prodigy

To the eating world, Hawaii

means pineapples, and to the agri-

cultural world, pineapples mean

latest scientific methods. The pine-

apple is so strange a fruit, almost

a law unto itself, that special chemi-

cals, hormones, and protective

agents are used to care for it

through every stage of production

and have made it the great golden

fruit we enjoy today.

Believe it or not, the pineapple

is akin to Spanish moss, which

festoons live oaks in the South.

In fruit structure, the pineapple is

a little like the sti-awberry. Its fruit

is a group of fruitlets fused.

At the time of planting, a

Hawaiian pineapple plantation

looks striped in red and black. The

red is the soil. The black is the

mulch paper that is laid down so

that the plants may later be planted

through it. It is impregnated with

asphalt to conserve moisture. It

keeps down weeds till the plants

are large enough to fight weeds

themselves, and by then the mulch

paper has rotted. Moreover, by
raising the temperature around the

plants, the mulch paper makes

them grow faster.

Before the mulch paper is laid

down, the fields, in blocks 100 to

120 feet wide, must be prepared.

This means knocking down and

36

stump-cutting the tough fibrous

material left from a former pine-

apple harvest. Heavy disc-plows

loosen and granulate the soil over

and over. Other equipment pul-

verizes it.

Then a special machine for pine-

apple cultivation fumigates the

soil and covers it with the long

strips of black mulch paper, 32 to

36 inches wide. At the same time,

the machine may lay fertilizer

down under the paper.

Men with sharp knives gouge

holes in the mulch and insert a

pineapple plant in each hole —
15,000 to 18,000 plants to the acre.

These so-called "seeds" are either

crowns from the ripe fruits, slips

from just below the fruit, or suckers

from the lower part of the plant's

main stem.

Just selecting this plant material

takes care and skill. Slips and

suckers from outstanding mother

plants are grown separately for sev-

eral years, and selections from these

are used to develop superior strains.

Thus, in time, the quality of the

entire plantation is improved.

A tiny wasp was imported from

Brazil to destroy mealy bugs, which

suck pineapple leaf juices and
transmit wilt. But mostly the plants

are protected with insecticides,

fumigants, and weed-killers. Plant

nutrients are supplied regularly.

The machines are odd-looking.

One type has a 50-foot arm that

sprays half of a 100-foot wide block

in a single journey. A mealy bug
sprayer has nozzles that attack the

bugs sucking at the center of the

plants and also hit the undersides

of the leaves where they like to

gather. A fertilizer machine has a

flange that pushes aside the leaves

and drops fertilizer at the base of

the plant.

Once workmen had to walk

down the fields with a hand spray

to feed the plants their needed

iron. Now a tower-spray outfit

sends out a fine mist under high

pressure.

No less fantastic than the ma-

chines are the names of some of

the chemicals. A worker may tell

his wife, "We sprayed pentachloro-

phenate today." "What's that for?

Oh, I know. So you won't be

bothered with weeds." Developed

by the Dow Chemical Company of

Midland, Michigan, this is stand-
J

ard against weeds in pineapple I

fields.

Hawaiian scientists, constantly in

touch with research departments
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HE PINEAPPLES are
into the Ginaca ma-
le, which removes
shell and core and
off the ends, leaving
fruit in cylindrical

tn. The machines
cess fruit at the rate

to 105 pineapples a
lite.

-• Packers carefullj inspect and
grade the slices and place them
in the appropriate cans.

and laboratories all over the world,

make tests and adopt any pro-

cedures that help pineapples. There

is much outside assistance as well.

The chemical industry has even in-

fluenced the shape of the pine-

apple. Hormones plus careful

breeding make it a big smooth,

barrel-shaped fruit instead of the

pinelike cone that gave it its name.

From Bitcl to Fruit

As the young plant matures, its

leaf blades become 30 or 40 inches

long and 2/2 inches wide. They are

swordlike, with tapering, thorny

edges spiraling up around the short

main stalk. They furnish tliis cen-

tral stalk with starch.

In a little over a year's time, a

tiny bud appears at the tip of the

stalk and enlaiges. Then, about 16

months after planting and at 8 or

9 o'clock in the morning, the first

flowers bloom. They are like a

signal to the leaves, telling them to

stop growing.

The next day, more flowers will

open, and so on for three weeks

until the final blooms (the ones at

the apex of the bud) have had

their little day.

Now what happens? The ovary

of each flower thickens, fleshens,

becomes a little fruit attached to

the central core, and fuses with a

Hatoaiian Pineapple Co I ul
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fruitlet near it. The sepals and

bract of the flower also thicken,

touch, and merge with the thick-

ened sepals and bract of an ad-

jacent flower. The connection be-

comes spiral in that slow, patient

whorling around the core. Six

months of this enlarging and con-

necting, and we have the com-

posite single fruit with a complete

rind of partially flattened bumps.

The fruit weighs perhaps five

pounds and may be seven inches

tall, with a crown of stiff pointed

leaves, borne erect on a four-foot

stalk.

The tough rind yellows; and the

flesh inside tm-ns pale yellow. The

fruit awaits its final gift: a rush of

sugar from the supporting stalk to

all its flesh and juice. Starch in the

stalk turns to sugar. The ripening

happens so rapidly that harvest

hands must be ready to pick fast

to hit the peak of sweetness and

ripeness. This usually comes 15

months from the time a sucker was

planted, 18 to 20 months from a

sUp, 22 months from a crown.

The busiest months are July, Au-

gust, and September. Harvesting

calls for 12,000 more employees

than the year-round 6,000 field-

workers and the intemiittent 4,000

cannery workers. Luckily students,

home by the thousands for vaca-

tion, work eagerly to pay for fur-

ther schooling. Housewives put in

spare time. Races work happily

side by side — Filipinos, Chinese,

Japanese, Hawaiians. Hawaiian pay

is the highest year-round agricul-

tural wage in the world — from

$1.20 an hour for a tray boy or

$1.35/2 an hour for a planter, to

$2.09 for a head carpenter or a lead-

ing machinist, with paid vacations

and holidays, medical protection,

sick pay benefits, retirement pay,

group insurance. Romantic settings

and sparkling beaches add to the

lure of employment.

Only skilled eyes and hands can

select the pineapples that are ready

to be picked. Harvesters wearing

heavy gloves and heavy clothing

against the sharpness of pineapple

leaves, go down the rows, breaking

off "pines" and striking off their
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crowns. They walk behind a mov-

ing belt on which they place the

fruit. The pineapples are trans-

ported to a truck, and when the

truck is full, it moves to the can-

nery and another truck comes in to

take its place.

Only one pineapple from one

plant after two years of care! But

a year later, a second crop will be

harvested, the so-called ratoon

crop, borne on a sucker or two left

on the original plant. The first har-

vest may yield about 32 tons of

X^ineapples to the acre, the ratoon

20 to 25 tons.

Soon after the first harvest, the

men collect the best planting ma-

terial. After the ratoon crop is

taken, they knock down the plants,

f)low them under, and make ready

for an entirely fresh planting.

The fruit must be canned within

4 to 24 hours after picking. Each

XDineapple company cans its own
fruit. At the cannery, the truck

with its movable floor discharges

pines into a storage conveyor.

Barges also bring to the canneries

thousands of tons of ripe pine-

apples from the islands of Molokai

and Lanai. These, too, go into

mechanical conveyors and thence

to the graders.

Big fruits, graded as to size, pass

under strong streams of clear water

for a thorough washing. They then

pass to a sort of wonder-machine,

the ginaca, invented by Henry

Ginaca in 1913. This shells, cores,

and trims off ends of fruit, all in

one operation. What's more, as the

fruit shell falls, the machine re-

trieves any flesh left clinging to it.

Forty of these ginaca machines

may operate in a single cannery—

odd-looking automata, their move-

ments fast, efficient. Remnants of

skin left on a trimmed cyclinder

are removed by hand. Other work-

ers watch for blemishes, off-sizes.

The fragrant, cored cylinders

move in a fast, even stream to the

trimmers. Here, workers remove

frayed ends, internal blemishes,

and pieces of shell not removed by

the ginaca. Next the fruit goes to

the slicing machine, where it is

sliced, diced, or chunked. Again it

The

Porpoise

with a

Piirpo8i

By
Charlotte B. Norii
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A porpoise at an oceanarium tries to mother a tiger shark with fateful consequences!

TATE IN July, 1956, a female bottle-nosed dolphin

I J named Spray reversed the mood of the legend that

says dolphins and porpoises will befriend a drowning

person. This one methodically and thoroughly unsaved

the life of a 20-pound leopard shark. The shark was one

lof her finny neighbors in the giant, four-story tank of

sea water at California's Marineland of the Pacific.

Apparently, Spray considered the shark too pale about

the gills; and, reacting in accordance with her species,

she decided that, like herself, he needed a whiff of air.

So she took an uncompromising grip on his head and

surfaced. Then, still holding the squirming fish over her

nose, she dived low in the tank, rolled over in a leisurely

way, and repeated the performance.

Periodically, day and night, porpoises have to come
ip for air, and by this treatment. Spray seemingly under-

ook to teach the shark the art of gracious living. As the

iays went by, she failed to realize that her protege was
iveakening. In fact, she continued her Ferris wheel

•outine long after her victim had been gathered to his

athers.

During the eight-day interval, this dedicated dolphin

did not eat, sleep, play ball, nor race with other porpoises,

she simply continued to swim monotonously up and

iown, up and down. As many as three divers at a time

tried to take the demised fish from her; but being capable

of projecting herself through the water at a speed of

20 miles an hour, she continued to elude them.

Mother porpoises have been observed to support an

ailing young one at the surface. We don't know whether

Spray had ever had any family responsibilities. But

Marine Aquarist David H. Brown observed her minutely,

clinically, and shook his head in a puzzled manner.

"Spray has certainly developed a fixation," he said. "She

is treating that shark much as she would her own young,

taking him topside to teach him to breathe."

At the end of the eighth day, hunger triumphed over

devotion. During one of the feeding periods. Spray

dropped the fish for a moment to obtain food, and an

alert diver retrieved it.

With an audible sigh of relief, David Brown com-

mented, "Just why that dolphin lavished so much atten-

tion on her cold-blooded neighbor is really not known.

A good guess would be that the silly old thing actually

imagined the shark to be a baby porpoise. Who knows?"

However, if the shark had been permitted the last

word, he'd doubtless have stated bitterly, "The old

superstition about bottle-nosed dolphins bringing fair

weather to seafaring men is pure hokum, for this one

brought only a falling barometer to me!"
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MEASURED by almost any

standard, the rat is the most

important four-legged foe of mod-

ern man. A twelve-ounce engine of

destruction with built-in disease-

carrying features, he easily surpasses

all the others in numbers, cost, and

menace.

But we've brought it on ourselves.

True, rare and scattered clues sug-

gest that rats have been around for

many thousands of years. Bones

have even been found in associa-

tion with relics from men of the

Stone Age. But the rat has had a

very brief career as a major villain.

He has played this role for less than

a thousand years—a mere instant of

biological time.

The literature of classical Greece

and Rome abounds in reference to

animals, large and small. There are

several allusions to mice, but not so

much as a single word about rats.

This factor, plus the absence of their

bones from excavated sites, indi-

cates they were rare if not altogether

missing from ancient cities. Not

until late in the twelfth century did

any writer make a clear reference to

the rat.

Theory has it that wild rats of

the Arabian deserts found that they

could fare better in villages than

among sand dunes. So they moved
to town, became dependent on man-
kind, and gradually spread into

more densely settled regions. If this

view is correct, they were numerous
but not especially important by the

time of the Crusades. When Chris-

tian warriors returned to Europe,

African rats stowed away on their

ships and soon established outposts

in the new land.

The rat of this era is now known
to zoologists as Rattiis rattus. A
skilled and graceful climber, he can

easily run along pipes, wires, and

ropes. His tail—which is slightly

longer than his head and body to-

gether—serves as a balance so effec-

tive that he can jump from one

perch to another almost as nimbly

as a squirrel.

Early efforts at control were scat-

tered and ineffective. In some cities,

various kinds of bounty were of-

fered. For instance, in the fifteenth-

century, Jews in Frankfort, Ger-

many, received special privileges in

return for annual tribute in the form

of 5,000 rat tails. Professional rat-

catchers became so numerous that

they were organized into guilds. In

Shakespeare's time, a good rat-killer

might enjoy considerable honor in

his town.

In spite of attacks by professionals

and amateurs, the so-called black

rat had a field day. Europe was lit-

erally over-run. Damage to food and

other commodities shot upward at

an alarming rate. People grumbled,

tried new traps and poisons, passed

laws.

They did not even realize that the

rat's role as a vandal is the smallest

part of its menace. Only in recent

centuries have people understood

that the epidemics of typhus and

bubonic plague in Europe were

linked with the invasion of the rat.

Though plague must have existed

much earlier, it did not become epi-

demic until modern times. Plague is

transmitted to man by fleas from

rats. In the five or six generations

before Columbus' voyage, more
than 34 million persons died of it.

Europe's population was reduced by
one-fourth. Spanish armies in Gra-

nada lost six men from plague to

All the wars and revolutions in history

haven't taken as many lives as the common rat

has during the last ten centuries

roduct of Civilization

By Gary Webster
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every man felled by arrows of the

Moors. It hit London in 1665; before
;

it subsided, there were 100,000
|

casualties. !

Many persons regard the rat-

borne disease as "medieval," of his-

torical interest only. It is true that

there have been no major epidemics

in the western hemisphere in nearly

three centuries. Health authorities

have checked it quickly in each U.S.

outbreak: San Francisco, 1907; New
,

Orleans, 1914; Galveston, 1920. i

Lacking money and equipment, I

doctors of India have not matched

that record. In the quarter-century \

after 1898, plague killed as many
}

natives of India as there are people

in Chicago, Philadelphia, Atlanta,

Dallas, Miami, and Los Angeles,

combined.

And that's only one facet of the •

story.

Rats transmit murine typhus

'

through the agency of the lice they

harbor. During the four centuries

this disease has been epidemic it has

claimed millions. Historians gener-

ally write the records of nations in

terms of kings and generals. As

Hans Zinsser has pointed out in his

famous book. Rats, Lice, and His-

tory, rat-spread typhus has influ-

enced western civilization far more

than any great man whose name

loss of stored crops keeps the farmer constantly on the warpath against the rat.
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appears in all the history books.

It would be guesswork to estimate

the total impact of rat-linked dis-

ease and death. Rats rank so high

among global killers that most au-

thorities are content with a general

statement. In less than ten centuries,

experts agree, diseases involving

rats as agents have taken more

human lives than all the wars and

revolutions ever fought.

Plague and typhus do not exhaust

the list. A rat is a living freighter

whose design is just right for trans-

porting a cargo of bacteria. He can

digest almost anything; and after a

meal in the garbage dump, he may
slip into a building for dessert. With

feet still wet from a jaunt through

his favorite sewer, he will prowl

casually over the stock of the corner

grocery. His blood stream and
stomach harbor disease-producing

organisms ranging from those of

amoebic dysentery and infectious

jaundice to rabies and tularemia.

So far, all attempts to exterminate

the rat have failed miserably. Hun-
dreds of inventors have perfected

traps—but none are more than mod-
erately effective. Dogs, cats, ferrets,

and even weasels are still employed

to hunt them, but they seldom do

more than thin the ranks tempo-

rarily.

Poisons

Long-used natural poisons have

about seen their day. Powerful new
synthetic compounds of several

types have been used with consid-

erable success. One of them, 1080,

is so deadly to humans and livestock

that only experts are permitted to

use it. Another, ANTU, is fatal to

brown rats but comparatively harm-

less to many other mammals. War-
farin, most publicized of new poi-

sons, prevents blood from clotting

and causes rats to die from internal

bleeding.

A few optimists have predicted

that these and other chemical weap-
ons can reduce the rat to negligible

importance. Others consider such a

view to be wishful thinking. In the

known history of rats, they point

out, there has been only one instance

of a really decisive victory.

It was won, not by man, but by
rats. The two main types of rats that

live with man are climbing rats

(such as Rattiis rattiis alexandrinus)

and burrowing rats (Rattiis norvcgi-

ciis and its varieties). The burrowing

rats are sometimes called brown
rats, though both brown and black

occur in the two main types, and

brown is actually predominant in

both. History's strangest conquest is

believed to have been launched

shortly before 1727. In that year,

hordes of the unfamiliar "brown"

kind were seen scurrying through

Russia. When they came to the

Volga, the army of migrants plunged

into the river. Thousands drowned,

but great numbers crossed to the

western bank.

Some authorities think this fierce

rodent came from Chinese Mon-
golia. Others believe its original

home was somewhere near the

Caspian Sea. At any rate, it was
unknown in Europe before the

eighteenth century.

Once it penetrated new regions,

however, the brown rat's advance

was sure and rapid. A few specimens

reached England in 1728. Popular

belief linked the new marauder with

timber ships from Norway. Hence

it is now almost universalh' known
as the Norway rat.

The newcomer was short-tailed

and blunt-nosed by comparison with

the black rat and proved much more

fierce. Attacking its well-established

cousin, the brown rat won a series

of smashing victories. Blacks are

still dominant in tropical and sub-

tropical areas throughout the world.

But almost everywhere else except

in seaports, browns have extermi-

nated their slender foes.

Brown invaders reached North

America some time just before or

after the Revolution. They spread

up and down the Atlantic seaboard

within a decade. When miners made
their epic dash to California, rats

went with them. Working inland

from both coasts, they were soon

established throughout temperate

North America.

Meanwhile, other immigrating

rats moved eastward from Europe

and set up successful colonies wher-

A The Pied Pipek charming
rats out of town.

ever they stopped. Hence they are

now firmly entrenched in regions

that make up about half the world's

land surface. At the mid-point of

the twentieth century, no other

mammal except man holds equal

territory. The brown rats of the

world probably outnumber their

hosts; if so, they are the most numer-

ous mammals on earth.

\Villingness to eat just about any-

thing has been a major factor in the

rat's world conquest. Adults eat

about 50 pounds of food a year.

Their menu: almost anything they

can cut. They've been known to

gorge on paint, shoe leather, soap,

and rubber insulation from electric

wires. Enterprising colonies have

cut into the bellies of swine, dug

turnips from the ground, even

feasted on the oil-rich toenails of

sleeping elephants.

No one knows how many rats
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there are in the world. In the U. S.

alone, there are thought to be some

175 million, give or take a few mil-

lion. This estimate rests on data

from many campaigns. In Baltimore,

one year of activity by civic forces

led to some 460,000 casualties

among the city's rats. U. S. Depart-

ment of Agriculture workers killed

7/2 million in a single three-state

operation; it took 400,000 traps, car-

loads of poisoned grain, and about

one million pounds of little sausages

treated with poison.

According to the best guess of the

U. S. Fish and Wildlife Service, di-

rect rat damage in this country

range's somewhere near $200 million

a year. World totals soar far into

the billions, precisely how far, there

is no way to determine.

Actual eating by rats is perhaps

the smallest part of their drain on

civilization. They destroy many
times as much as they cram into

their bellies. It is generally believed

that their toll exceeds that of all

other animal pests combined.

Keep Gnawing or Die
Part of this wholesale destruction

rests on a biological base. The in-

cisor teeth of the rat appear eight

or ten days after birth. Both lowers

and uppers keep growing thi-ough-

out the animal's life. The incisors

advance at the rate of about four

inches a year. If one is lost from the

rat's upper jaw or is knocked out of

A A TOWN CRIER calling "Brin<
Plague of 1665. The cart in the

; out your dead," during the London
background is removing the corpses.

hne, the one below may push up so

high that it pierces the brain cavity

and causes death.

Total growth of upper and lower

cutting teeth in the normal rat's

three-year life amounts to about

29.5 inches. Obviously, if the rodent

didn't work constantly at the job of

wearing down his teeth, they'd soon

become so long he'd go around with

his mouth permanently propped

open.

This factor may account, at least

in part, for persistent life-long

gnawing and chewing. Observation

suggests that the typical individual

'' The white rat of laboratory fame, unlike its unwanted cousin,
has helped save millions of lives. These young cannot yet see.
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uses his teeth at least half his wak-

ing hours. When he isn't actually

eating, he's ripping and cutting—

sometimes, it seems, for the sheer

fun of it.

Given a few hours in a warehouse,

a single rat may tear holes in dozens

of sacks of flour, grain, feed, coffee,

or even fertilizer. Instead of dining

on two whole potatoes or apples, a

hungry fellow is likely to take ran-

dom bites from a score of them. Rats

are said to have slaughtered as

many as 1500 baby chicks and 325

broilers in a single foray.

The cutting edges of their teeth

are extremely hard. For no known
reason except a remote possibility

that water may be their objective,

rats sometimes gnaw through lead

pipes. Laboratory albinos — weak-
lings compared with their wild
cousins—cut through two inches of

foamglass in an eight-night test.

Two nights less were required to

gnaw a hole in an aluminum sheet

a full half-inch thick. Wild rats

have been known to cut through

four inches of old concrete. They've

gnawed holes in dams and started

floods, and once threw much of New
York into darkness by stripping in-

sulation from wires to cause a major

short-circuit.

Though ordinary rats are not such

collectors as the notorious pack rat,

they do steal small objects and carry
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them to the nest. Exterminators dig-

ging into dens under a tenement

have found keys, coins, a belt

buckle, a lipstick tube, a shoe horn.

Matches are often scattered through

such piles of loot.

It is no myth, declare experts, that

rats start fires both by cutting in-

sulation from electric wires and by
accidentally striking matches. Run-

ning to his nest with an ordinary

friction match in his mouth, the rat

drops it when it happens to strike.

If it falls into a pile of litter, there

may be another fire of undetermined

origin.

Dr. Curt P. Richter, of Johns Hop-
kins, devoted five years to study of

the rat's dietary choices. Given free

access to separate containers of min-

erals, vitamins, carbohydrates, fats

and proteins, laboratory animals se-

lected each in proportions making
for good health. That, insist some
analysts, is more than many humans
will do.

Rats can dig their own burrows,

but they also are smart enough to

take over the quarters of other crea-

tures. They aren't fond of water, but

swim when the situation demands
it. Sailors have long vowed that rats

can tell when a ship is in bad con-

dition. The belief that they will

desert a doomed vessel explains the

almost universal practice of calling

any kind of deserter or traitor a

"rat." Bizarre as it sounds, the no-

tion may not be completely un-

founded. In old wooden ships, rats

would be the first on board to know
about new leaks—which may have

prompted an exodus at the next port.

Many wild creatures languish in

captivity, quickly die. Not the rat.

He quickly adapts to almost any

conditions in which life can be sus-

tained. Producers making educa-

tional movies about rats found that

the animals soon ignored intense

light. Camera noise was a bigger

problem. It was solved by running

The author formerly taught journalism and was in the publishing
business. He now makes a successful living as a free-lance writer.

His books and magazine articles are on a variety of subjects but tlie

natural sciences are his chief interest. Writing is also a hobby. "I'd

rather sit at a typeviriter than play golf or watch a football game,"
he says.

He is also an ordained Methodist minister. He lives with, his fam-
ily in Nashville, Tennessee.

THE DESTRUCTIVE RAT— STRANGE BY-PRODUCT OF CIVILIZATION

nonsense sounds continuously at a

high volume, masking all minor

noises. The four-footed actors went
about their business, oblivious of

both sounds and lights.

Most exterminators agree that an

old veteran, whom they call a

"Moby Dick," can master almost any

kind of trap. He will kick it around

until it goes off, then calmly eat the

bait—unless he whiffs poison in it.

One expert vows he has known
individual rats that liked music so

well they clicked their teeth in ap-

plause. That story, which hasn't won
general acceptance by scientists,

may rank with others which tell of

young ones leading the old and

blind to safety in time of danger.

And there are those who declare

they've seen rats steal food by dip-

ping their tails into bottles too small

to admit a snout.

Perhaps the most fantastic rat

story is the one that explains the

way they steal eggs. Though some
scoff at it, the tale has been current

since the thirteenth century. Ac-

cording to it, rats organize for the

purpose of plundering a nest or

crate. One grabs an egg in his fore-

paws and rolls over on his back; an-

other then catches his tail and drags

him to their den. Whether that ac-

count is accurate or not, somehow
rats do move eggs considerable dis-

tances and over obstacles. Eggs dis-

appeared from one hatchery at the

rate of SO dozen a week. An assault

on the dens of the rats revealed

many eggs stockpiled in under-

ground store rooms.

Intelligence of Rats

This much is absolutely clear: rats

quickly beat every lethal device

aimed at them. It is still too early

to know whether new synthetic

poisons will retain their effective-

ness over a period of years. Rats

may learn to recognize and avoid

them. Albinos studied in the labora-

tory quickly learned to identify a

magazine advertisement for ice

cream—then selected it from half a

dozen assorted ads. They also

proved they could select one letter

of the alphabet from a row of mixed

ones, or pick a given ink-blot from



^ After four or five days of drifting snow, icicles began to

form below the eaves, slieltering the bird's supply of meat.

By

John Underwood'

THE snow had fallen thickly for

the past 36 hours; and now, as

the first pale light shone in the east, 1

we could hear the wind rising. It

meant that we were to be snowed
i

in again. Our cabin lay five twisting,!

drifted miles from the highway, but

we had plenty of food and plenty i

of wood and coal, and there was no;:

immediate worry. We settled downl

by the cast-iron stove with coffee^

and books.
|

A monotonous intermittent tap-j

ping at first failed to intrude on ourl

reading. We had listened all sum-t

mer to the sound of hammeringj

from the people across the lake.

The sky was white, the sun still

reluctant about showing itself, when
—a dozen quick thuds, a pause, an-

other group of thuds, then another

pause. We hear sounds of many!

kinds during the winter, but now wei

realized that this was unfamiliar

When we looked out the window

at the porch, the cause was not hard

to find. On the icebox, where some

scanty-fleshed deer ribs had been

placed, stood a Clark's nutcracker

(Niicifraga coliimhiana). He was

thud-thud-thudding into the frozen

meat with his long black bill, pull-

ing off the jackhammered flesh, anc}

eating it.

We thought he would fly away iri

a few minutes. But eight or nind

hours later, as darkness closed down

again, he still was busy on the ribs

and paid little attention to our exit^

and entrances. He had flown awa)|

for brief intervals — too brief, we'

thought, when one of the cats ap-

peared on the porch.

The following morning, to brin^

the visitor closer to us and farthei

from the cats, we hung the rib;

vmder the wide eaves outside the

kitchen window. After a few fruit
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rtutcnad^
The hammering of the "camp-robbers" beak on a piece of frozen deer meat might not

sound symphonic, but you would welcome his presence if you were snowbound for ten days

ess searching trips to the icebox and

all corners of the vvoodpile-

rowded porch, he found them. The
oft hammering began again. Acti-

'ities at the kitchen worktable in-

ide the house disturbed him not a

)it. His beak, a trifle opened the

letter to dig and push and twist at

he frozen meat, miraculously

howed no signs of wear. Nor did

; break off. His alert black eyes

learned against their background

f white, a white which faded easily

ito the pearl-gray plumage of the

3St of his head. The deer ribs were

uffeted by gusts of wind, but the

utcracker held on, flicking his

lack-and-white tail up and down
)r balance.

The Clark's nutcracker shares

'ith the Canada jay, at least locally,

le handy and suitable name of

jamp robber." He is anything but

rarity in the Wyoming mountains,

hampers almost always see him. He

I

'ill be watching them from spruce

oughs above their heads, swooping

[ghtly down to pick up crumbs or

1) clean the last traces of grease

:0m a frying pan set aside to cool.

1

This bird is the only member of

s genus in the Western Hemi-

)here, although another Niicifraga

ith similar habits has been known
nee the sixteenth century in north-

n Europe, where its Latin name
as later translated into the Eng-

sh "nutcracker." The American

jeeies was first seen and described

Y Captain William Clark in Idaho

Liring the Lewis and Clark expedi-

on in 1805. Since then, it has been

permanent resident in all the west-

fn mountain country from Alaska

• Mexico, and as far east as the

lack Hills. Almost exclusively a

gh-country bird, it makes its nests

twigs, pine needles, and bark-
^_.

strips, in various evergreen trees.

It lays three to five lightly spotted

grayish-green eggs, often so early in

the year that it must sit out the early

spring snowstorms of the mountains.

Here at our lakeside cabin, 7,500

feet above sea level, one may see

Clark's nutcrackers almost any
month of the year, although most of

the time they seem to prefer the

timbered mountain slopes above us.

But in late summer and early au-

tumn we can be fairly certain that

two or three of them will be around.

As the limber pines bordering the

lake lift their chunky, ripening

cones into the air, a nutcracker can

usually be seen balancing and sway-

ing on a cone, right side up, upside

down, uncaring which, pulling the

ripe seeds from the cone. He carries

away these and the nuts of other

coniferous trees, and stores them in

tree crotches, in rough ridges of

bark, or other convenient holes high

off the ground. As a member of the

crow family (Corvidae), the

Clark's nutcracker has numerous

cousins sharing the trees about the

lake, notably the ravens, the piiion

jays, the magpies, and, less often,

Steller's jays.

How our December visitor dis-

covered the deer ribs remains a

mystery. On the porch they were

sufficiently under cover, and we had
not noticed the bird about the cabin

before. Perhaps it was just luck, his

and ours. He stayed ten days, arriv-

ing each day before sunrise, staying

until after sunset. The soft pound-

ing of his beak was an accompani-

ment to all our activities.

For four or five days the snow
drifted on icy winds, but warmer
weather finally came. As the snow
settled and thawed, the meat grew

softer and disappeared more rap-

idly down the nutcracker's throat.

At last, on the eleventh morning,

there was no hammering outside the

window as we drank oiu- morning

coffee. All that day we watched for

him. For several days we left the

remnants of the ribs hanging. But

he never returned. Perhaps he left

to seek greener pastures—or, more

likely, juicier ribs.

Built like a small

crow, it has a light-

gray body.

V.-•»<^

^^^*v^.



Some

WHMIT
Pictures

By John H. Gerard

The camera may nol

be able to lie,

but when the photographer

goes on a size-juggling spree,

you may have trouble

recognizing some of his subjects

Can you guess

what these objects are?

(Correct answeTS on page 5

48

A A YOUNG EVERGREEN TREE? No, it's nothing SO earthbound as that,
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< Most people realize that this is more apt to
be animal or vegetable than mineral. Perhaps it
will help to tell you that you will find it in the
water and that the round things are edible.

A In its adult form, it uses the name of
a bird, whereas here, at a younger stage,
it has the name of a plant. But don't get
the idea that this is the head end.

< This should be easy. But don't jump to thfe

conclusion that these are the growth rings in a tree£'

E A\'HAT-ZIT PICTURES
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> We'll give you a
HINT: they're poison-
ous. But the creature
owning them will not be
able to run you down.

"^ It may resemble some
of the spiny undersea crea-

tures, but it lives on land
and produces one of the
airiest things in nature.

50 NATURAL HISTORY, JANUARY, 1 957



What You Should Knovf Abo«st Antarctica

low 28° above zero, whereas the

an- above drops to 75° below zero.

By keeping their breathing holes

open, the seals can stay under the

ice almost constantly. Their colo-

nies may be five miles or more from

open water but they move along

routes marked by "air filling sta-

tions" in the form of blowholes

about every 180 yards. Every third

hole, in general, is large enough

to furnish an exit onto the surface.

Weddell seals eat great quantities

of fish and squid, and their stomachs

are usually cluttered with cuttle-

fish beaks.

Rivaling the killer whale as the

villain of Antarctica is the sea leo-

pard, another member of the seal

family. Not only is he a nimble

swimmer but he has been seen to

leap out and snatch penguins who
were standing too close to the edge

of a floe. He shakes the bird furi-

ously, then bites off head and feet

before swallowing it. A sea leopard

has been known to eat a fully

grown Emperor penguin, which it-

self is 3 feet long. The animal has

often been seen chasing small boats.

This has given him the reputation

of being a maneater. Actually there

is no authentic record of a sea

leopard's attack on a man, and his

pursuit of boats may only be in-

spired by curiosity — but no one

has put the question to a test. It

is not known how or where sea

leopards give birth to their pups.

Presumably it is somewhere in the

vast reaches of the pack.

Bird Life

The birds of Antarctica have

helped man in many ways during

his perilous journeys into the pack.

They have fed him, guided him,

and the blubbery penguins have
even provided emergency fuel for

his steamships. The mariner who
sees shags in a fog knows that

danger is near, for these birds — a

form of cormorant — rarely fly more
than a few miles from the rocks

where they live. When Shackleton

made his memorable escape from

the antarctic in an open boat, it was

the shags who first told him that a

haven was near. The sighting of

snow petrels, on the other hand, is

often the first warning that ice is

close by.

The snow petrel is one of the

most beautiful of all birds, re-

sembling in flight a form of white

swallow, but it is less than attrac-

tive when defending its nest. It

resorts to what appears to be a

form of projectile vomiting and

can deliver a foul-smelling jet of

oily, orange-colored liquid with

deadly accuracy at a distance of

four feet. When a French photog-

rapher sneaked up on a snow petrel

nest in 1952 the mother bird hit

his camera square in the lens.

The "vultures" of the antarctic are

the skua gulls. They prey heavily

on the Adelie penguin rookeries,

swooping in to snatch the unpro-

tected chicks. Most remarkable of

all, the skua penetrates to the bar-

ren heart of Antarctica. Scott's

party met them only 184 miles from

the Pole itself, hundreds of miles

from the nearest food.

The most characteristic creatures

of Antarctica are the penguins. The
Adelie penguin and Emperor pen-

guin, like the antarctic skua, are

found nowhere else. The Adelie

stands about two feet high and

most closely resembles the cartoon-

ist's concept of the penguin. He is

the clown of Antarctica. The Em-
peror xDenguin is as dignified in

stature and demeanor as his name
implies. He is perhaps the most re-

markable animal rehc of the Ice

Age. Both the Emperor and the Ade-

lie are e.xcellent swimmers. Their

wings have become flippers and

they "fly" under water with suffi-

cient speed to catch fish. The

Adelies can dive into the water

from a height of twelve feet and

can leap onto ice floes five feet

high. This they do by swimming

deep and soaring out of the water

at great speed, landing feet first

on the ice. Like most antarctic

creatures, they are so wild that

they are tame. They have no na-

tural enemies on the ice, and when

WHAT YOU SHOULD KNOW ABOUT ANTARCTICA

they see a man will waddle eagerly

over to have a better look.

The Adelie penguin becomes a

kleptomaniac when, in the spring,

he migrates from the pack and be-

gins building his nest at one of the

rock-strewn rookery sites. The nest

of the Adelie is made of small

stones and pebbles. Mario M arret,

who spied on an Adelie rookery in

1952, described it thus:

"The whole Adelie population

seems to be subject to a sort of

collective madness. Individual

birds hurry around with stones in

their beaks and deposit them on

their nest, but as soon as their

backs are turned other birds steal

the stones. The community is not

divided into honest birds and bad

birds: they're all thieves, and there

is an incessant round of stolen

stones from nest to nest."

Courtly Courtsiiip

The collecting of stones is done

by the male and is actually part of

the courtship. The male comes up

to the nest where his spouse is

standing, bows low before her and

then drops the stone at her feet.

This is repeated over and over for

many days.

The Adelies lay two eggs a sea-

son but the mortality is heavy —
over 68 per cent in some cases —
the weaker chicks being carried off

by the skuas. The adults appear to

be rather stupid and have been

seen walking alone 60 and 70 miles

inland, apparently lost.

The Emperor penguin is one of

the largest of birds, for he weighs

close to 90 pounds and stands 3

feet tall. He commutes in the oppo-

site directions from the Adelie and

all "normal" birds, for in the fall

he heads south toward the Pole

and the coldest weather, laying

and hatching his single egg on ice

during the winter night before

heading north again into the pack

and a less frigid climate. The egg

is brooded in a snug corner be-

tween the tops of the penguin's

feet and the rolls of fat on their

lower abdomens. Here also the
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young chick is held. Explorers have

been impressed by the wild yearn-

ing of "childless" adults to nurse a

chick in this manner. Actually,

an unattended chick is in danger

of being torn apart or smothered

in the scramble of the big, clumsy

birds to get hold of it. Dr. Edward
A. Wilson of Scott's expedition tells

how the chicks preferred to flee

and starve rather than be nursed.

He estimated that of the 77 per

cent that die before they shed their

down, quite half were killed by

kindness.

When it came time for the birds

of the rookery to return to their

summer home in the pack, Wilson

found that they had free transpor-

tation. Every day when there was

a brisk south wind a contingent of
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birds would gather on the seaward

edge of a nearby patch of frozen

ocean. Before long this section of

ice would break off and blow north

toward the pack beyond the hori-

zon. The big birds were like or-

derly passengers during the rush

hour, with about 100 at a time

marching out single file to wait for

the next floe going north.

The only land animals in Ant-

arctica are a few species of insects

which eke out their existence

among the rocks and mountains in

the hinterland, in the penguin

rookeries, or in the small rivulets

of melt-water that run down rocky

slopes here and there on the coast.

The winds are so furious that the

spiders spin no webs and the flies

are wingless. These species spend

almost their entu'e lives frozen

solid. They thaw out for a few
days each year and hurriedly carry

out their life processes in order to

keep the species going.

No Trees

Antarctica was once green with

pine forests and jungles of tree-

ferns, but today there is not a tree

on the entire continent, and plants

of any kind are so rare that ex-

plorers rejoice at finding even the

lowliest moss or grass. The most

widespread of the plants are the

lichens—scaly, paperlike plants that

cling to the rocks even on moun-
tains bordering the South Polar

Plateau—the coldest place on earth.

Some of the lichens found on

antarctic peaks, surrounded by hun-

dreds of miles of barren ice sheet,

display brilliant shades of red, yel-

low and orange.

Over a hundred kinds of lichen

have been identified, more than

fifty types of moss, and one or two
species of coarse grass, but that

is a desert vegetation compared to

the flower-studded tundra of the

arctic. The drifting plant life of the

neighboring seas is always found

in the fresh-water lakes that dot

some of the snow-free valleys. This

algae sinks to the bottom, creating

peat-like deposits that may be three

feet thick, but as a rule there is

no visible soil in Antarctica. It has

been ploughed into the sea by the

glaciers or blown away by the

furious winds.

The first clue that Antarctica was

not always buried under an ice

sheet was the discovery in the sum-

mer of 1892-1893 of what seemed

to be part of a fossil pine tree on

Seymour Island, near the tip of

Palmer Peninsula. Sixteen years

later, Shackleton and two com-

panions, picking their way up
Beardmore Glacier toward the

South Pole, likewise found a petri-

fied pine log and extensive seams

of low-grade coal. When Scott's

party passed along this same route,

Wilson found a multitude of fossil

leaves and twigs.

Thus it became known that the

heart of Antarctica, now covered

by its dense ice sheet, was once

carpeted with waving swamp for-

ests of palm and fern-lined trees.

Forests may have covered all of

Antarctica 135 to 165 million years

ago in Jurassic times, for petrified

logs up to 18 inches in diameter

have been found at Mount Weaver,

close to the South Pole. During that

period the world was dominated

by the dinosaurs, but it seems prob-

able that the forests, at least on

Palmer Peninsula, continued up to

the period when mammals and

other modern animals began to

emerge.

Who trod the dark jungles of

Antarctica? So far no remains have

been found of true land animals.

Because of the continent's isola-

tion, separated from its nearest

neighbor. South America, by 600

miles of stormy seas, there may
never have been four-footed crea-

tures there. Nearby New Zealand,

for example, has no native land

mammals. Five genera of pre-his-

toric penguins have been discov-

ered in the Palmer Peninsula area,

one of them a giant bird perhaps

as tall as a small man. Some have
suggested that these might have
been the survivors of bird species

that sacrificed their ability to fly in

these untrod forests where there

were no rivals or enemies. Then,

with the coming of the ice, accord-

ing to this hypothesis, the birds
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adapted themselves to aquatic life.^

Antarctica presents many un-

solved problems of the most funda-

mental sort. The Permian trees and

plants that grew 205 to 230 million

years ago on the plateau near the

South Pole are almost identical

with those in the Permian deposits

of South Africa, Australia, India,

and South America—so much so, in

fact, that geologists lump these

scattered regions together under

the name Gondwanaland. There

have been various ingenious ex-

planations for such close resem-

blance between such widely sepa-

rated areas. One is the theory of

continental drift, which supposes

that the Gondwanaland continents

were once a single land mass but

broke up and drifted apart like

huge ships floating on the plastic

core of the earth. Others suspect

that much of Gondwanaland has

now subsided, leaving oceans in its

place. Probably the most popular

belief of today is in land bridges

and island chains that bridged the

gaps, following submarine ridges

such as those which still connect

Antarctica with South America,

Australia, and New Zealand.

One of the American objectives

in the International Geophysical

Year is to test the theory of con-

tinental drift by seeking to deter-

mine the rock formations of Ant-

arctica. If, in composition, they

"fit" the formations of other Gon-

dwanaland continents like pieces of

^The more favored theory depicts the ancestors
of the penguins as living in a marine habitat
rather than in forested country. It takes the view
that there was an early flying ancestor, then loss
of flight, and finally highly developed aquatic
specialization. This would mean that the wings,
for instance, evolved more or less directly into
flippers during continuous association with the
water, rather than that they degenerated into
useless organs for a period of forest life and
then returned to service as swimming organs.—Ed.

Answers to

Some WHAT-ZIT Pictures

on page 48.

1. A white chicken feather.

2. Sting spines of an lo moth cateipilhir.

3. A fresh water clam ( yon know old
Lasmigona complanata)

4. Seed pod of the American lotns.

5. The hind end of a tomato hornworm,
the caterpillar of one of the hawk
moths.

6. Seed pod of a thistle.

a jigsaw puzzle, then the theory

will tend to be confirmed.

Another of the basic questions

confronting the scientists in Ant-

arctica is the reason for the Ice

Ages themselves. Here again many
ideas have been discussed, includ-

ing the suggestion that the poles

themselves wander great distances

across the face of the earth, carry-

ing their frigid climate with them.

Perhaps the most favored explana-

tion is a cycle of changes in the

volume of heat reaching the earth

from the sun.

What does the future hold? Is

the antarctic ice retreating? Will

the fringe of that region become
more habitable in the foreseeable

future? These are questions that

cannot be answered until we know
more of Antarctica's past. New
techniques have now been devel-

oped which should greatly aid in

these studies.

One of the tasks of the Interna-

tional Geophysical Year will be to

reconcile seemingly conflicting evi-

dence as to whether the antarctic

ice is in advance or retreat. Our

interest in the question grows in the

light of what seems to have been

the influence of ice fluctuations in

the past. In earlier stages of the

earth's history the great periods of

glaciation brought about radical

changes in the development of the

animal kingdom. Lesser fluctuations

in climate occurring within the great

cycles of advance and retreat can

be of more immediate concern. Our
information is far too meager to

know where we stand at the

beginning of this great scientific

assault on Antarctica. However,

even a relatively slight modification

in climate and ice conditions might

tend to make the coasts of Antarc-

tica more accessible and bring some

of its hidden—and as yet unknown-
mineral resources closer to the rest

of the world.

NEXT MONTH, another chapter will

acquaint you with America's participa-

tion in the international program of
research in Antarctica.

MAN OF THE HOUSE...

For almost nine years Won Hak has been a homeless
wanderer. He and his mother lived through the long,

terrifying flight from the communist armies of

North Korea. He saw his three younger brothers die

of cold and hunger. His father was killed in action.

Won Hak is no longer just a small boy, but the

"man of the house"—a miserable, one-room shack.

His mother sews all day long and far into the night.

But there is not enough m.oney to buy the food and
clothes they need. Won Hak helps his mother—does
all he can.

YOU CAN HELP . . .

a child like Won Hak to have enough to eat
and to wear. Through your Save the Children
Federation sponsorship — just SlO a month —
S120 a year, you can provide funds to send
food and clothing to a needy child in Finland,
France, West Germany, Greece, Italy or Korea.
You will retteive a Certificate of Sponsorship
along with the photograph and story of "your"
child. You can correspond with him so that
your generous help will then become part
of a larger gift of understanding and friendship.

SCF

NATIONAL SPONSORS:

(a partial list)

Faith Baldwin

i/lrs. Dwight D. Eisenhower

James A. Farley

Herbert Hoover

Rabbi Edgar F. Magnin

Dr. Ralph W. Sockman

Mrs. Spencer Tracy

FOUNDED 1932

SAVE THE CHILDREN FEDERATION
Carneqie Endowment International Center
Unileii Nations Plaza. New Yorlt 17, N. Y.
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dition, and he has read widely. This is an

excellent addition to the "What you

Ought to Know About —" books now
being written for the layman.

Joseph Wood Kriitch is the ivell-known

author and critic who often writes and re-

views in the field of natural history. His

latest book in this field is The Great Chain

of Life which has fust been published.

Xhe evolution of

human nature

by C. Judson Henick

University of Texas Press, $7..50, 506 pages

Revieived by Ashley Montagu

' / 'HE Evolution of Human Nature is

divided into two parts. The first deals

with the evolution of human behavior, the

second with die evolution of the brain.

The author has devoted a lifetime of

thought and research to both subjects. The
research has been primarily in the evolu-

tion and anatomy of die ner\ous system,

and the thought has largely been devoted

to bridging the gap between the knowl-

edge thus gained and an understanding

of human behavior. The present volume,

which arrived on the very active author's

desk on his eighty-eighth birthday, consti-

tutes something of an account of the

author's odyssey as well as of his findings.

Most readers will find the first part of

the book, that which deals with the evolu-

tion of human behavior, the most interest-

ing and valuable. This, indeed, may serve

as a handbook on the subject, for its treat-

ment of the development of human be-

lia\'ior is exceptionally sound, informative,

and Inspiring. Professor Hcrrick writes as

a biologist, but in addition to that he also

writes as a human being, ever aware of the

fact that man is something more than an

animal. And of this he makes his reader

abundantly aware. He fully realizes the

error into which some scientists fall in

discussing higher levels of organization

in terms of lower, and it is one of tlie

great merits of this book that he puts the

reader on guard against the possibility of

his committing such an error, too.

From this book the reader will gain a

knowledge of the methods of study used

by the scientist in the field of human be-

havior; the nature of the world in which
he lives will be discussed for him as well

as the vital process itself. Not only is he

made to see how human beha\ior evolved,

but in the course of the exposition he will

find himself exposed to a discussion of

some of the fundamental and most pres-

sing issues of our time. Frankly, I feel

that no one can any longer be called an

educated person unless he has familiarized

himself with the exposition of the facts

contained in tlie first half of this book. The
discussion of levels of organization; trends

in evolution; adaptation: means and ends;

social factors in evolution, and especially

the evolution of value is in each case a

masterpiece of clarity which wiU be help-

ful to the general reader and tlie expert

alike. The discussion of the evolution of

the brain is remarkably clear and up-to-

date, and may be highly recommended to

all who desire to obtain a working under-
\

standing of this complicated subject.

This is a book that the reader will want
to return to again and again—no greater

compliment could be paid to its author

than that.

The reviewer is the well-known social

biologist and anthropologist, author of

many books including the best seller. The
Natural Superiority of Women (1953).

Xhe biological bases

OF HUMAN freedom
- - - - by Theodosius Dobzhansky

Columbia University, $2.95, 148 pages

Reviewed by Hakky L. Shapiro

TN these Page-Barbour Lectures, deliv-

ered at the University of Virginia in

1954, Professor Dobzhansky, one of the

foremost geneticists of our time, has

examined the bases of human evolution

and die processes that have led to human
freedom and ethics.

It is becoming more and more evident

in recent books on human evolution that

the appearance of culture must be recog-

nized as the turning point in the long

process of organic development that has

led to man. All that is human in man
arises from his adaptation to the new
environment created by culture. Dob-
zhansky correctly points out that evolu-

tion has not ceased with the arrival at

human status but continues, and must
inevitably continue. Adaptation and se-

lection are in no way diminished by the

growth of culture however the direction

may change.

But the nature of culture and man's

adaptation to it enhances his freedom

of choice, his adaptability and plasticity.

Out of this and not from purely biologi-

cal circumstances, emerges human ethics

which inspires man with a sense of free-

dom and of right and wrong.

This stimulating book touches on many
points, if briefly, and provides the reader

with ample food for reflection.

The reviewer is Chairman of the An-
thropology Department, and Curator of

Physical Anthropology, at the American
Museum of Natural History.
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THE DESTRUCTIVE RAT - STRANGE BY-PRODUCT OF CIVILIZATION .o„„„„c,; /.<,,„ p»ee<5

a display of several different ones.

Some psychologists assert that

rats make better scores on five-way

choices than on two-way ones. This,

they think, is because any simple

problem quickly bores them and

they quit trying.

Intelligence alone would make
the rat a worthy foe. In addition, he

is fortified with a biological heritage

that enables him to overcome almost

any partial victory by his two-legged

opponents. Given ideal conditions,

a single female can produce ten lit-

ters in a year, each with about ten

young. Potentially, one pair can

have 350 million descendants in

three years. Using every known
weapon—including cyanide or other

poison gas—professional extermina-

tors seldom kill more than 95% of the

rats in a region. The survivors can

quickly bring the population back

to the old levels.

Extermination on a global or even

national level is not a real possibility

in the foreseeable future. Control is

a different matter. It requires three

processes. First, use concrete and

steel to rat-proof buildings. Second,

eliminate open sources of food, such

as garbage dumps and waste heaps.

Third, wage a continuous war with

traps and poison. All three measures

must be used. Periodic killing alone

is about as effective as treating lep-

rosy with calamine lotion.

Civilization gives the rat abun-

dant food on an all-year basis—plus

protection from natural foes. Result:

rats hp"e increased greatly in the

last few centuries.

Nature offers no rat-cafeterias

that approximate the bakery, poul-

try shop, stable, distillery, feed

mill, warehouse, food store, wharf,

slaughterhouse, sewer, garbage

dump—or even a home where food

is constantly on hand. Nor does

nature provide spacious shelters

from which hereditary enemies are

banished. Ferrets, weasels, and

skunks consider the rat a choice tid-

bit, but neither householders nor

businessmen encourage such rat-

killers to hang around. Nor does

man welcome his other allies in the

rat war—snakes, owls, storks, herons,

eagles, or vultures.

In effect, man has built special

rat-havens, which he calls cities and

farms. He stocks them with abun-

dant food, which is on hand in wet

weather or dry, hot or cold. These

life-zones are just right for our

planet's most troublesome four-

footed pest. To overcome so well

sheltered an enemy, it would be

necessary to make a major change

in some aspect of the man-rat com-

plex. Thus far, only one really effec-

tive idea has been suggested: man
should put the rat on his menu as a

delicacy. Failing this or an equally

radical change, it appears likely

that "cousin rat" will continue to

be man's guest for a long, long

time.

The Pineapple

Fruit

of Royalty

must be graded. Then it is placed

in cans and moved to machines to

receive the syrup. The cans are

sealed, sterilized, and labeled.

Though only about a fourth of

Hawaii's cultivated land is given

over to pineapples, the plantations,

buildings, canneries, and roadways

support numerous other busi-

nesses as well. Consider the tons

of sugar—20,000 tons in the annual

canned pack. Then there are all the

needed cans (from the American

Can Company of Hawaii) and the

labels (by the Honolulu Litho-

graph Company). Stevedores load

29 million cases a year at Honolulu

harbor and unload vast quantities

of fertilizer, insecticides, and fumi-

gants used in pineapple cultivation.

Then there are the trucks, cars, ma-

chinery, service stations, and stores

that keep the plantations busy and

plantation homes happy.

Once pineapple juice ran down
the drain and out to sea. In 1932,

canned juice became an innova-

tion. Now the juice is almost as

much in demand as the fruit.

Rather recent also are fresh-frozen

chunks of pineapple—bite-size for

fruit cups, roasts, cake decorations.

So is fresh-frozen pineapple juice

concentrate, which competes with

fresh-frozen orange juice concen-

trate.

Like the pig with its famous

squeal, every part of the pineapple

is used. The cores are used for

juice. The flesh trimmed from the

shells, grated, and canned, en-

hances candies and cakes. Salvaged

fruit shreds become syrup for the

pineapple slices. Shells, finely

chopped and sterilized against

mold, go into pineapple bran used

for cattle feed. As analyzed by the

University of Hawaii, it offers pro-

tein, high amounts of carbohydrate,

as much vitamin B as whole wheat,

and five times as much vitamin A
as cereal.

Through use of ion exchange

resins, sugars are extracted, puri-

fied, and concentrated from what

was once pineapple waste — 4,000

tons of natural sugar a year from

it! Citric acid, vinegar, and alcohol

are among the end products.

Smiling Hawaiians welcome you

to their plantations, proud of those

expanses of thriving green. "Have

a fresh drink," they urge you. The
canneries lure you inside with the

persuasive pineapple fragrance and

the chance to see the speedy ma-

chines that convert a constant

stream of whole pineapples into

the various finished products. You

may be invited into a plantation

home. Hawaiians, like the people

of Holland, cannot tolerate the

least dirt. They scrub even their

garbage pails to a silver bright-

ness. And each home has its own
garden. "Come see!"—a flowering

hedge, palms, exotic flowers.

Only Cayenne pineapples and a

variant Hilo type grow commer-

cially in Hawaii, though cross-

breeding has already produced
some hybrids. Other varieties are

THE DESTRUCTIVE RAT— STRANGE BY-PRODUCT OF CIVILIZATION
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seen elsewhere. Mexico offers

white-fleshed Red Spanish and

Monte Lirio, which has spineless

leaves. Australia grows Queens,

golden yellow and not so juicy as

Cayenne but favored as fresh fruit.

Florida grows mostly Red Spanish.

Hawaii sells almost all i^s pine-

apples to the United States. The rest

of what we eat comes to us from the

Philippines, Puerto Rico, Cuba, and

Mexico. Next to Hawaii, the Philip-

pines furnish us most, but the U. S.

Government is helping Puerto Rican

production.

Though the Filipinos on their

bright green islands eat bananas,

coconuts, limes, and green custard

apples, they grow pineapples

largely for the leaf fiber, weaving

it into pineapple cloth. The fiber is

hand-woven by homemakers in

suburbs or country towns, often

within sight of high terraced rice

fields or racks of hemp hanging to

dry. It is an ancient art, mentioned

by a missionary to the Philippines

in 1591. The leaves must be just

right. If too young, the fibers are

soft and weak; too old, they are

coarse and brittle. Leaves mod-
erately mature, grown in partial

shade, are best. The Philippine Re-

public takes great pride in its

pifia, and well it may. For it is

exquisite material, famed in Amer-

ica and Europe for blouses, table

scarves, luncheon sets.

James Dole, who did much for

Hawaiian pineapples, has retired

and lives in San Francisco but

makes annual visits to Honolulu.

A. E. Fames, Jr., took over his

father's cannery at Wahiawa, Oahu,

at a time when fresh pineapples

had to be carried 22 miles on a

narrow-gauge railroad and rarely

could be canned within 24 hours

of picking. Now, it's only four hours

from picking to freezing. During

the Second World War, he estab-

lished the Nutrition Foundation,

Inc., to build up our nation's

health as part of the war program.

The health values of pineapple en-

tered into this.

From the sunlight and the soil,

these luscious fruits manufacture

vitamins, food energy, nutritive

minerals. Pineapple is easy to di-

gest and assimilate. A few chunks

over cake or in a pie add values all

their own. This, then, is the fruit

that in the words of Oviedo "re-

stores enjoyment"—larger and more

delicious in this day of universal

luxuries than it was when people

thought of it as a treat for royalty.

lj6llGrS continued frotn page 1

Without the queen ant. the rest of the

colony would pine away and die.

Arthur M. Greenhall, Curator

Royal Victoria Institute Museum
Port of Spain, Trinidad, B. W. I.

Sirs:

Porridge Bowls?

Re "Mystery Mortars Under the Sea,"

in November issue of Natural History.

Why call them mortars? Why not call

them porridge bowls?

So many ( 141 ) in a space 15 by 20

feet, makes it look like they were on the

floor of a restaurant of a previous civiliza-

tion. The floor is gone — naturally. They
dropped to the cellar.

Hugh Auchincloss Brown
Douglaston, New York

Eruption of 3It. Pelee
Sirs:

I enjoyed the October issue of Nat-
ural History Magazine very much.
The article on Martinique was of particu-

lar interest to me as I visited it on my
first ocean voyage in 1905. We visited

many of the islands and finally arrived at

Port au Prince. For some unknown rea-

son our Captain did not want to use his

ship for this side trip and hired a tug to

take us there. All of the wharves having

been destroyed, we landed in small boats,

and went a short distance to where they

had dug down about two feet to the cob-

blestones of a street. I bought a brick-

shaped mass of nails fused together and

had it put in a fireplace of our summer
cottage.

I spoke ( French ) to the man who was

saved. The other natives were very jealous

of him as he could get money from visi-

tors for taking off his shirt and showing

his back.

The author has made a mistake in say-

ing that Pompeii was covered with lava.

I \'isited that city three times and have

repeatedly been told that it was ashes that

covered that city and lava the neighboring

city of Herculanium.

As an old jeweler ( 85 ) I was also in-

terested in the article on our early gold-

smiths.

A. C. Skinner

Sherbrooke, Quebec, Canada
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Lyra was quite eo!

130 power ocular,

than pleased whe
this double double

ot bell
lualed

the price you
the

ulor:any way. I

ellent, and the entire in-

strument shows careful workman-
ship. How you do it is beyond
me. -G. N. JOHNSTONE, Albu-
querque, N.M.

Criterion Manufacturing Company
Dept. NHD 19

331 Church Street, Hartford 1, Conn.

Enclosed find payment of $49.95. Please ship me
promptly, subject to your money back guarantee, 4-

inch DYNASCOPE Telescope with 9 advanced features.

Send me FREE Illustrated Literature on the 4-inch

DYNASCOPE Telescope.

Address..



Letters

Frofj Chontses
Sirs:

I have never seen it explained why all

the singers in a nocturnal chorus of frogs

—sopranos, tenors, basses, and basso pro-

fundos—will suddenly fall silent. Then
perhaps a timid soprano will venture a

few notes and the other members will

slowly join in to resume the full-scale

concert. Is the orchestra under the con-

trol of the concertmaster?

L. L. Mills

La .Mesa, Calif.

The following remarks are offered by

;he well-known specialist in amphibians

ind reptiles, Charles M. Bogert, of the

American Museum's Scientific Staff:

One does indeed get the impression at

times that a frog chorus is vmder the

control of something comparable to a

Mncertmaster. But the reasons for the

starting and stopping of such choruses

t'ary from the simple to the comple.\—

md from one kind of frog to another.

Under ideal conditions, around the

borders of Lake Okeechobee in Florida

for instance, choruses may comprise

thousands, possibly millions of green tree-

Frogs spread over miles of territory. The
Jin is continuous, for virtually nothing

interferes with the chorus as a whole.

Smaller groups of frogs, concentrated

iround a small pool or stream are more
sasily interrupted. Often they stop cal-

ing when approached.

Those of us who have utilized re-

corders to tape the sounds get the im-

pression that frogs are warned of an

ipproaching enemy by vibrations trans-

mitted through the ground. For if you
•emain standing, an interrupted chorus

A'ill very often resume, despite move-
ments of your hands or body that would
listurb most animals. The abrupt stop-

:)ing in unison of a moderate number of

rogs can often be attributed to the ap-

[proach of some animal that the frogs

lave detected even though we may not

;ee it. At other times the number of

rogs calling diminishes gradually and
|-)resumably spontaneously. As though to

lUrther complicate matters, the chorus

nay be started again by a noise such as

he passing of an automobile, an airplane,

)r even the talking of a frog hunter.

When I was recording frogs in the

i^verglades I particularly wanted to re-

cord the so-called "rain song" of the

NOTICE — Readers are encour-
aged to submit their own pho-
lographs of natural history
subjects. Those selected for pub-
lication on these pages will be
paid for at $5.00 each, with full
credit to the photographer. Re-
turn postage must be included.

A A FEMALE Manatee and her baby basking in the sun while their tank is cleaned.

green treefrog. This sound is uttered

during the day, and it usually comes from

frogs concealed in trees well above the

groimd. With many frogs, it sounds like

a half-hearted rendition of the normal

mating call. Often it accompanies a brief

shower but the frogs may be stimulated

to produce it merely by the sound of the

raindrops on the leaves. At first I thought

it was merely my bad luck that every

time I heard rain songs an airplane in-

terfered with my recording. Finally I

realized that it was the noise of the air-

plane that stimulated the vocalizations

of the frogs.

Perhaps it should be explained that

although some frogs are voiceless, the

males of many kinds can produce several

different sounds. Near the Archbold Bio-

logical Station in Florida ten species were

breeding simultaneously in and around a

rather large pool. Such observations as

we could make indicate that the few

females present were, in every instance,

attracted only to the males of their own
species. Female oak toads were obser\'ed

butting the male as though to attract his

attention. However, the "attracting

power" of the calls is still uncertain for

many kinds of frogs, and what has been

termed the "mating call" may actually

function primarily to let the female know
that her own species is present when
she is about to deposit her eggs.
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This woman is one of the Xosas, or Red

People, who live In the Eastern Province

of the Union of South Africa. Some 25

years ago these women in their colorful

costumes were a common sight in the

towns as they rode in on the ox-wagons to

the morning market or to visit the trader's

store. Now they are seldom seen except

in the native reserves or on the farms, for

the traditional dress is rapidly giving place

to the conventional styles of the white

people.

Marjorie Gowie, who took this picture

and those on page 84, is a South African

of Scottish descent, her grandparents hav-

ing emigrated to South Africa from Scot-

land in 1860. She was brought up in a

district where many Xosas live and, since

her student days, has painted, sculptured,

and photographed these friendly, cheerful

people in their brilliant costumes colored

with the red clay of their land.
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He set tlie stemciaxcis for axx ixi^cbastr^r

Every product he made or tested he guar-

anteed with his signature . . .

The care he took in the preparation of

pharmaceuticals and medicines was revo-

lutionary. The working philosophy of this

young Navy doctor to create, develop, and

improve remains a challenge to the practice

of medicine and pharmacy to this day.

In 1858, Dr. Squibb opened manufactur-

ing laboratories to supply pure drugs to the

medical profession, and 'to the U.S. Army
and Navy. From his personal principles

arose the business creed later set forth as

the "Priceless Ingredient."

As in the Squibb Division, this same dedi-

cation to integrity and quality guides all

divisions of Olin Mathieson in products and

services to their customers. Throughout our

widely diversified operations there is no

compromise of these principles that assure

new and better products for people all over

the world.

Producers of many fine products

under such brand names as

SQUIBB • OLIN • WINCHESTER
MATHIESON • WESTERN

"The priceless ingredient oj every product

is the Honor and Integrity oj its maker."

OLIN MATHIESON CHEMICAL CORPORATION
460 Park Avenue, New York 22. New York
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A A YOUNG SEA ELEPHANT of Kergueleii, from Thin Edge of the World.

XHIN EDGE OF THE
WORLD

by Andre Migot

Little,

242

Brown, §4.50

pp., illiis.

Reviewed by Sir Hubert Wilkins

TN THIS interesting narrative, Andre

Migot describes life on die Kerguelen

Islands, which are found in the subant-

arctic zone of the Indian Ocean. He
characterizes Kerguelen as bleak, barren,

desolate, storm-swept, and forlorn. Yet,

bleak as it is, Kerguelen is in many re-

spects a hive of activity. In this wildlife

sanctuary there are many species of gulls,

terns, cormorants, stinking Nellie petrels,

and magnificent giant albatrosses. There

are penguins numbering in the hundreds

of thousands. We read about the fantastic

nuptial and e.xtramarital dances of the

albatross and the beaches teeming with

huge bulbous-nosed sea elephants, each

with his harem and multitudinous young.

Only the humans, apparently, exhibit

deep dissent, as evidenced by Migot's

frequent references to squabbles, petty

grievances, and displays of bad temper

at Port-aux-Francais. He tells of some
amazing individuals too, such as his asso-

ciate, the French choreographer -dog

-

driver-oceanographer with a strange

passion for polar e.xploration. Though the

author describes some parts of the islands

as bleak, we read also of scenes which
ne\'er look the same, where delicate pas-

tels and unusual light effects always

temper the view of land and sky. No
words 01 pictures, according to Migot

himself, are adequate to convey the in-

credible splendor of this polar landscai^e,

where one seems always to be on the

brink of a mysterious revelation.

There is a thrilling account of brave

and hazardous attempts to force tlie ship

through ice to the coast, and a hair-

raising passage about the gallant effort

of Captain Petersen to battle through

sludgy seas bristling with icebergs. Fi-

nally, the return voyage in an empty ship

with ice-cased decks, through 90-niile

gales and iceberg-filled waters, is a fitting

descriptive close to a remarkable story

of adventure.

Eminent authority on both the arctic and

antarctic, the reviewer has visited the

latter continent eight times and has spent

some time in the area covered by the

book.

Other men's skies

— ..----- by Robert Bunker

Drawings by Clif Ingram

Indiana University Press, $4.50, 256 pages

Reviewed by Oliver La Fargl

"n OBERT BUNKER went to New Mex-
ico for the Indian Service's inservice

program—now, unfortunately defunct—in

time to catch something of the strong,

sometimes sentimental, liberalism of John

Collier who, as Commissioner of Indian

Affairs, was always strongly aware of hu-

man values. The war yanked him out,

then he returned to serve among the

Pueblos and New Mexico Navahos under

a superintendent formed in the same tra-

dition.
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Beautiful hand carvings from India

to decorate your home
When you see these very beautifvil and graceful Paddy Bird figures

it will be hard to believe they were once crude pieces of water buffalo

horn! This superb transformation is hand-fashioned by the skilled

craftsmen of India employing an art handed down from father to

son for many generations. Here's how they do it:

Using simple tools, the carver

patiently and expertly cuts

the crude horn following a

rough hand-drawn design.

Send your check or money order to:

Then the outline is carefully

carved and smoothened with

files and scrapers, it looks so

easy when these gifted

craftsmen do it, but requires

years of practice.

A bright polish is applied by

hard rubbing with carbon

black obtained by burning

palm leaf. Brown boot polish

is then used as a final touch.

'#^!

The end result is a highly individualistic work of art

that is a stunning example of one of India's oldest handi-

crafts and will complement the most discriminating

decor. Mounted on a rosewood base, their sizes range
from three to five inches in height. When ordering, please

specify whether you want Paddy Bird A, B, C, or D.

$1.75 each, postpaid

Members are entitled to a Wyo discount

from the purchase price.THE MUSEUM SHOP
The American Museum of Natural History, New York 24, N. Y,



If so, you'll be glad to know that

The American Museum of Natural

History publishes a wonderful
magazine for them—

Junior

latural History

Each issue is filled with absorbing

pictures and stories about Mother
Nature: animals, birds, people of the

world, the earth, the sea, the sky,

quizzes, puzzles, and other fascinating

ftatures. No other publication so well

serves the young and inquiring mind
looking for new worlds to conquer.

Junior Natural History is so inexpen-

sive.

14 issues cost only $1.75;
24 issues, only $3.00!

Give the youngsters around you the

pleasure of sharing your interests in

Nature . . . give them a subscription to

Junior Natural History magazine.

Simply send your check or money
order to:

American Museum of Natural History,

Circulation Manager, Dept. 2

New York 24, N. Y.

Get UNITRON'S FREE

Observer's Guide and Catalog
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It is ai^parent from his narrative of his

years in active service with the Indians

that he brought to his work a stress on

human values, esthetic sensitivity, and en-

thusiasm. He brought also a philosophical

tendency, a desire to develop and test a

doctrine for those who intervene in the

lives of others. It was apparent to those

who knew him during his field period that

his work was aimed at more than the

achievement of the immediate result.

His account of those years is most eas-

ily classified as reflective autobiography,

but this classification is inadequate. It is

a highly subjective story, sometimes in-

tensely so, filled with vivid descriptions

of the Indians with whom he dealt, as

well as of scenes and landscapes. At tliis

level alone it is worth reading.

He was probably aware of the fact that

he was engaged, not only in earning a

living and rendering a government service,

but in a self-appointed task of active re-

search. How does one encourage a "de-

pressed" or "backward" people to help

themselves without creating a false initia-

ti\e that will fade away when the helper

stops pushing? When such a group does

take the initiative, how does one advise

and help without, again, distorting or un-

dermining that initiative or pushing the

line of action into a direction that the

people will not follow? These were the

questions he wrestled with, testing the

answers in actual practice.

These are major questions. Even under

Collier, our Indian Service never really

answered them; under most other commis-

sioners it has not even tried, which is one

reason why we have failed so lamentably

with our Indians. These questions go to

the heart of what is needed if our plans for

aiding peoples abroad—call the programs

Point IV or what you will—are to succeed,

or ever win us friends.

The administrator, advisor, technical

expert, or whatever he may be called,

must live with the people and their prob-

lems, which, for the time being, are his

problems. He cannot operate in a vacuum;

his personal life goes on and will be pro-

foundly affected by his surroundings and

the people with whom he deals. This in

turn will affect his ability to retain seren-

ity and perspective with which to carry

out his task.

When this is recognized, the personal,

autobiographical element in Bunker's book

takes on new meaning. Because this is a

highly subjective account, even if only

of small operations among very small

groups (but of vital import to those

groups), it can be described as a needed

supplement to Margaret Mead's large-

scale, objective Cultural Patterns and

Technical Change. Bunker anticipated

some of tlie major principles laid down in

that important work, and he has described

fully and colorfidly what happens when
one applies them.

Other Men's Skies is well worth read-

ing. If any fault is to be found with it,

the absence of humor might be noted.

The decorative drawings by Clif Ingram

add to the appearance of the book.

One of the country's leading authorities

on the American Indian, Oliver La Farge

has written widely on the subject. Laugh-

ing Boy, the story of a Navaho child, was

awarded a Piditzer Prize in 1929.

Familiar animals
of america

By Will Barker

Drawings by Carl Burger

Harper, $4.95, 300 pp.

Revieived by Marston Bates

WILL BARKER and Carl Burger have

produced a handsome book on the

more notable mammals of the United

States and Canada. Carl Burger's drawings

are particularly fine. They are like a series

of portraits of individuals, caught in some

action or mood that brings out the char-

acter of the subject: sly, inquisitive, play-

ful, cruel, or stupidly busy. The text does

not show the life and insight of the draw-

ings, but it is a straightforward, infomia-

tive account of the basic habits of the

various species.

The mammals are covered under 46

headings, arranged in systematic order

from "Opossum" to "Mountain Sheep."

The book makes no pretense to being a

manual for identification, though occasion-

ally ( as with bears and deer ) there may
be comment on how to distinguish similar

species.

Mr. Barker's text is devoted mostly to

summaries of the life histories of the dif-

ferent species or groups of species; food

habits, mating habits, gestation period, size

of litter, growth, abundance, range, natural

enemies, and the like. The footisrints of

most species are illustrated and the track

patterns described. There are occasional

interesting asides on history, folklore, and

the derivations of vernacular or technical

names.

As a sort of afterthought, there is a

short final section on "Amphibians and

Reptiles" in which poisonous snakes, non-

poisonous snakes, turtles, lizards, toads

and frogs, and newts and salamanders are

discussed.

The book occupies a niche somewhere

between the usual field guides for identi-

fication and the generalized introductions

to natural history. Both the author and the

illustrator have a deep feeling for their

subjects. Their joint product, consequently,

should have a particular appeal to the

budding naturalist, whether young or old.

The reviewer is Professor of Zoology at

the University of Michigan and has written

widely on natural history and related

subjects.
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A Drawing of an unidentified beast found in the cave at Lascaux, France from
Testimony of the Spade

Xhe testimony of the
SPADE

......---by Geoffrey Bibby

Knopf, $6.75

414 pp., illus.

Reviewed by V. Gordon Childe

I A RCHEOLOGISTS' spades and scien-

"^ tific induction have extended the

range of history in northwest Europe half

a million years back. To introduce this

unrecorded era to American readers, Geof-

frey Bibby has ingeniously adapted the

method employed by Ceram in his popular

Gods, Graves and Scholars. Like Ceram,

Bibby uses brief witty biographies of

outstanding prehistorians as pegs on which

to hang his finished picture. He includes

not only excavators but also armchair

archeologists who provide the interpreta-

tion without which the excavators' finds

would be just meaningless curios.

To be sure, the finds from north of the

Alps are generally less glamorous than the

treasures of Priam and the frescoed walls

of Cretan palaces. Nevertheless, this story

of how Europe's natural resources were
opened up is fascinating, especially since

these pioneers were the cultural ancestors

of those who later opened North America

to civilization.

In Bibby's skillful hands, even tlie arid

YOUR NEW BOOKS

but crucial topic of chronology is made
readable. And he gives the reader some

painless insight into prehistorians' meth-

ods, as for example his explanation in the

first chapter of the Three Age system, a

basic concept in prehistoric chronology.

Occasionally Bibby departs from the

historical order. He discusses the Danish

kitchen middens, for instance, before the

Ukrainian mammoth hunters, because the

former were discovered first, although the

actual occurrence of the mammoth hunt-

ers' camps preceded the kitchen middens

by 10,000 years. However, only the most

casual readers will find these few inver-

sions confusing.

Unfortunately, the interesting Magle-

mose culture, with its ingenious fishing

and transport devices that are still used

around the Baltic, was left out. Of course,

there is not space for all the anonymous

actors in this story, and the author's selec-

tion, on the whole, is good. To the dis-

criminating reader, he gives a vivid and

reliable picture of a great human enter-

prise, enlivened by sympathetic and amus-

ing sketches of the personalities who have

converted flint chips, broken crockery,

and holes in the ground into a record of

man's progress.

For 20 years, Dr. Childe was Professor

of Prehistoric Archeology at Edinburgh

University and is now Director of the

continued on page t05
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Editorial Foreword:

In advance of the program of antarctic exploration for the

International Geophysical Year (1957-8), the U. S. Navy

Icebreaker Alka was ordered south in 1955, under the com-

mand of Glen Jacobsen. on a solitary scouting mission. Its

objective was to learn whether the installations at Little

America and the nine aircraft left there could still be used.

The expedition was also to look for other expedition sites

along the coast.

As the vessel approached the edge of the antarctic icecap,

her company was full of curiosity as to whether a large section

of the Ross Ice Shelf might have broken off, permitting Little

America to drift out to sea. No ship was known to have been

there since the visit of the Edisto and Burton Island in 1948,

though Soviet whalemen hinted they had visited the Bay of

Whales a year later.

The present account is condensed from Walter Sullivan's

book Quest for a Continent, to be published this month by

McGraw-Hill. Mr. Sullivan had joined the Atka at Welling-

ton, New Zealand, and was one of the 5 men on the 276-man

expedition who had ever been in Antarctica before. Some had

never even seen snow.—Ed.

LittI
By

Walter Sullivan

•• The U. S. Navy Icebreaker Atka anchored at Kainan Bay,
35 miles east of the orisjinal site of Little America.
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Walter Sullivan began his newspaper
career in 1939 as a copy boy for the i

New York Times. He is presently re-

porting from Antarctica for his news-
paper. In addition to his present
assignment and the trip described in

Quest for a Continent, he was a mem-
ber of the 1946-47 e.xpedition to

Antarctica, known as Operation High-

jump. His interest in scientific projects

dates back to a summer spent in central

Alaska as a student helper on an Ameri-

can Museum of Natural History project.
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AeiK York Times

A I IV A SMALL BOAT, crew members from tlie Atka investigate a new eight-mile fissure through huge masses of ice.

litierica Revisited
The story of the Atka expedition, which defined U. S. participation in the largest exploratory

venture in history — the international assault on the secrets of the Antarctic Continent

HAD a section of shelf ice

cracked off and gone to sea,

carrying the Little America camps

with it? Someone suggested, half

seriously, that if the camps were

found to be floating on a very large

berg, it might be possible to fuel up
the nine planes that had been left

there and fly them to New Zea-

land. Better yet, perhaps the berg

could be pushed or towed into port

LITTLE AMERICA REVISITED

and its million-dollar cargo of air-

craft and assorted vehicles un-

loaded—if the ice did not melt too

fast en route!

While we were at dinner one eve-

ning, a radio-room messenger came
in to show a dispatch to Lieutenant

Commander Francis E. Law, the

ship's executive officer. The point

of origin was given as a Japanese

whaler, and it was signed "Alex

Borgenson, United Nations Whal-

ing Observer." The message ended

with the words:

BAY OF WHALES CLEAR OF ICE

TO SHORES OF ROOSEVELT
ISLAND COMMA FORMER POSI-

TION OF LITTLE AMERICA NOW
OPEN WATER HOPE TO SEE YOU
UPON ARRIVAL

There was a gasp from those who
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A "White-out" is the greatest danger encountered by pilots in the antarctic. When there is no sun
to bring the snow surface into focus, pieces of wood are dropped as markers. The helicopter in this

pictm-e, equipped with pontoons, is still on the ground although it looks as though it is hovering above.

had once lived at Little America.

One said dejectedly, "Twenty-six

years of work washed out to sea on

an iceberg!"

I hurried below to the ship's office

to type out a story on the disap-

pearance of Little America. 1 was
well into it when the door opened.

It was Law. He scanned the office

to make sure no one else was there,

then said with a grin, "I wouldn't

work too hard on that story."

Practical jokes, as I knew, were

endemic in this part of the world.

At 2:30 A.M. on the morning of

January 14, our ship was off the

frontal cliffs of the Ross Ice Shelf.

The navigator. Lieutenant Com-
mander Frank A. Woodke, who had
been on the Burton Island in 1947,

felt that we should be close to Dis-

covery Inlet about 100 miles west

of Little America.

He looked at the ice cliffs through

his binoculars, then scanned the

radar screen, but no sign of the in-

let entrance was to be seen. He was
sure, however, that the ship was
west of Little America, so the Atka
sailed east along the 100-foot ice

cliffs toward its destination.

Woodke obtained a few fleeting

ghmpses of the sun, and when he
had worked out his sights, he ad-

mitted rather abashedly that they
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placed the ship ten miles "inland."

At length, a huge shallow inden-

tation appeared in the line of the

cliffs. It was 38 miles wide and 14

miles deep. No feature of this na-

ture was shown on the chart. The
conviction grew as we skirted its

edges that this must be what was
left of the Bay of Whales. The jest

of two days earlier had in efEect

become the fact of today.

Only Radio Masts Left

All hands were topside, except

those standing watch below decks.

Every binocular and long glass was
in use. Suddenly, one man called

down from aloft that he could see

a pole about a mile inland on the

shelf of the ice plateau. We caught

a glimpse of it; then it vanished

behind a jumble of ice mounds and

pinnacles. As the ship slipped along,

several poles came into view, and

the man aloft shouted, "Hey, there's

a propeller spinning on top of one!"

Amory Waite, who was standing

at a lower level on the bridge, cried

out, "That's my electric generator,

still turning after 20 years!" He had
helped install it in January, 1934,

atop one of the three radio towers

at Byrd's original camp.

A helicopter, with Jacobsen
aboard, took off and located Little

America III, the 1940 camp, which

also appeared to be intact. But there

was no sign of Little America IV,

the 1947 tent city of Operation

Higlijiimp. Nor could we see any-

thing of the nine planes left along-

side that camp on the east side of

the bay. As Paul Siple had pre-

dicted, the entire western side had

broken off and floated out as one

or more icebergs. Woodke's navi-

gation had been right all along. The

ship was, indeed, ten miles "inland,"

for that much had broken off. Dis-

covery Inlet was gone. A section, at

least as large as New York State's

Long Island, had "calved" from the

Ross Ice Shelf. The absence of the

1947 camp seemed to indicate that

part of the eastern side of the bay

was gone as well.

During the day I made a heli-

copter flight with Chief Aviation

Pilot Albert P. MetroHs to establish

whether or not the 1947 camp really

was gone. I had brought a rough

chart of the area as it was in 1947

and told Metrolis that if we went

over the 1940 camp, which was vis-

ible, and flew clue north we should

pass directly over the location of

the base camp of Operation High-

jump.

This we did and skimmed along

a hundred feet or so above the
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A Another means of locomotion is the Weasel snow tractor. At

right : a scouting party sets out to find a safe route up over the 80-foot

cliffs so the Weasel will not crash through a hridged-over crevasse.

snow-clad surface while I peered

ahead on both sides for some sign

of our former home. We were fast

approaching the brink of the ice

cliffs which lay diagonally across

our path, when we saw a pipe stick-

ing 20 feet out of the snow—the flag-

pole of our old camp. Near by were

two rows of tent poles protruding

a few inches above the surface. One
row was incomplete, breaking off

jj

abruptly at the brink of the cliff.

From out over the ocean we
looked back and saw a dark object

embedded in the face of the white

precipice. Metrolis skillfully low-

ered the helicopter and hovered

over the water abreast of the object.

It was an oil drum, and beneath it

was a dark line that ran for some

distance parallel to the crest of the

cliff, seven and a half feet below the

brink. This line marked the snow

level that had been on the surface

eight years before. Soiled by our

boots and vehicles, it now showed

up in cross section on the face of

the ice cliffs. Near by a tent hung

clinging to the face of a cliff. It too

had been buried until the great

calving exposed it to view. Some-

thing that resembled a folded army
cot hung free from one of the tent

floor beams. A torn fragment of red

cloth blew in the wind.

LITTLE AMERICA REVISITED

The camp had been cut in two as

though by a gigantic meat cleaver.

The other rows of tents, the opera-

tions hut, and the nine planes had

vanished. Sooner or later erosion of

the shelf was bound to spill the rest

of the camp into the sea if a calving

of icebergs did not do so before-

hand.

Landing Difficulties

We radioed our news to the Atka,

then looked for a safe place to land.

With no sun to bring the snow sur-

face into focus, we were acutely

aware of the danger of white-out.

Metrolis let the 'copter down with

extreme care, but nevertheless we
landed with a bump, both con-

vinced that the surface was still

some feet belovi' us.

Later in the day another heli-

copter, with "Tim" McCaw at the

controls and Chief Photographer

Hassel White as passenger, had a

more unsettling experience. They

had brought two pieces of wood to

drop when several hundred feet in

the air, so that McCaw could use

them as markers for his landing.

When McCaw gave him a nod,

White threw the boards out the

door.

"The wood didn't drop at all," he

said afterwood. "They just hung

^ "How THICK IS THE ICE?"

Commander Herbert Whitney
(left) and Commander G. K.
Ehhe, both of the U. S. Navy,
seek the answer.

Jf. M. Cox. U. S. Navy

there in the air." Then they realized

that the aircraft was only a few

inches above the surface.

On the other hand the captain, on

one of his flights, thought the ma-

chine had landed. He unbuckled

his seat belt and prepared to get

out. "Just a minute, Captain," said

Tilghman, the pilot. "Let's make
sure we're down." He found they

were still 100 feet in the air.

After our landing, I walked about

the remains of the camp. The snow
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< The author, fitted

out to travel on the

antarctic ice.

A All that is left of Admiral Richard E.

Byrd's original camp established in 1929 at

Little America—the tops of the radio towers.

level was almost halfway up the

flagpole that stood alongside the

mess tent. No sign was visible of

the tent itself, which with its field

kitchens had daily fed hundreds of

Highfump men, although it lay

somewhere under the snow at my
feet. Beyond, nothing was to be

seen except the shelf—flat, glaring

white, reaching endlessly toward

the Pole. We headed back for the

Atka along the fine of cliffs at what

seemed breakneck speed, since we
were only 20 feet above the cornice,

which zigzagged wildly close be-

low us.

With no planes or other equip-

ment left at the Highjuinp base, the

carefully worked-out program of

tests and trails had to be scrapped.

Furthermore, without a harbor, the

other installations at Little America

were of little use, for they could

only be reached by helicopter.

Hence Jacobsen had to revise his

plans. The Highjuinp camp was too

close to the brink for safety, so he

ordered a party under Murray

Wiener, a veteran of two former

expeditions, ferried to Little Amer-

ica III by helicopter.

Not the slightest mound in the

surface gave a clue to the location

of the buildings, but Wiener had a

map which placed his former home
in relation to visible radio masts,

and so, fortunately, he was able

to tell the men where to dig.

Two feet down, they hit the

crown of the Quonset hut built in

1947 on top of the 1940 camp. They

located the escape hatch at one end

of the roof and broke it open.

A Crystal Palaeo

The stagnant, frigid air of the

blackness below was like that of a

refrigerator that had been sealed

seven years. Outside, the tempera-

ture was slightly above freezing,

but in the hut it was 11 degrees.

One by one the men descended

the vertical ladder, carrying lan-

terns. The scene that greeted them

was breath-taking. Never had a

Quonset hut — that drab structure

born of World War 11—been decked

out in such glory. In the lantern

light, its walls sparkled as though

solidly encrusted with diamonds.

The tunnel leading down to the

older buildings had partially caved

in, but where accessible it was a

miniature crystal palace, completely

covered with ice crystals in an infi-

nite variety of proportions. Some
were as large as the palm of a man's

hand, others slender and eight

inches long, a few thick and solid

like quartz. Most were so delicate

that they shattered with a pulf of

breath. Perhaps nowhere in the

world could there be found so

fragile a sound as the tinkling of

these crystals when a man brushed

past.

The crj'stals had been formed

when the air, moisture-laden from

waiTuth and human occupancy,

cooled after the camp was sealed.

The floor of the hut was buckled

upward as much as two feet in

some places. Originally the heat of

the sun on the metal roof melted

the ice foundations under the sides

of the building; then the accumu-

lating weight of snow forced the

sides down even farther, causing

the floor to dome upward until now
the tall radio transmitters were

tilted crazily to both sides.

While the scientists were at work

taking magnetic observations or

digging pits to test the snow, Jacob-

sen decided to salvage as much as

possible of the equipment in the

Quonset. Thus Antarctica's first air-

lift was set in motion. The 'copters

ferried out cameras, radios, survey-

ing equipment, and — of particular

interest to me — a generator which

gave the ship enough power to

transmit my stories directly to the

offices of the TSleic York Times. In

two days, they flew 97 round trips

without a mishap of any sort, and

over a ton of equipment was lifted

out.

A small party flown to Byrd's

original camp found that after 26

vears the 70-foot radio towers were
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^ Beautiful ice crystals
adorned the ceiling of a quon-
set hut of the 1947 camp
(Little America IV) . Built on
top of the 1940 camp, it was
biu'ied deeply in snow by 1955.

almost completely buried. One pro-

truded only a couple of inches, and

I asked Jacobsen to sit on it for a

photograph. Here the fabulous tale

i

of Baron von Munchausen, in which

the snow was so deep that he

hitched his horse to the tip of a

church spire, had in effect come
true.

Impressive as was the engulfing

of the towers, this could not be

taken as an accurate measure of

snow accumulation during the pre-

vious quarter century. They had

been tipped by wrinkling of the

compressed ice sheet, and the un-

even natiu-e of the surface here

made for drifting. The measure-

ment of ice-sheet growth has long

been a problem, since any vertical

marker in itself causes drifting and

hence gives a false picture.

While the Atka lay off Little

America, Davies, the geologist, flew

a circuit of the bay area. He found

much pressure ice inland to the

south and several places where the

ice cliffs were low, but there was
no suitable landing place for a ship.

An eight-mile chasm that ran south-

;LITTLE AMERICA REVISITED

ward toward Roosevelt Island was
lined with stretches of open water

and was alive with Weddell seals,

which had apparently survived the

compression of the bay and the

mammoth calving that followed. In

1947, Waite and I had found two

seals in this area which had been

branded by Alton Lindsey twelve

years before. We could not help but

wonder if members of this vener-

able and home-loving generation

might still be living in the cleft.

Soufthernniost Point

While the Atka lay to, Charles

M. Williams of the Navy Hydro-

graphic Office was flown to the ice

shelf plateau to take a series of sun-

sights. These proved that the Atka

had sailed farther south than any

other American naval vessel and

only eleven miles short of the record

set by Amundsen's Fram.

The eight-mile cleft seemed to

indicate that another large section

of the shelf was ripe to break out.

When it does, a ship should be able

to penetrate as far as the Fram.

This final calving may sweep away

what remains of the Little America

camps and destroy the last refuge

of the Weddell seal colony, but at

the same time the bay may again

become useful as a harbor i.nd re-

main free of major calving for an-

other half century.

Using the "fix" established by
Williams as a starting point, the

Atka sailed back along the ice front

to the westward and confirmed that

a belt of shelf ice about 10 miles

wide and at least 120 miles long

had gone out, carrying with it such

charted features as Discovery Inlet

and Lindbergh Inlet — each about

the size of New York Harbor.

By January 17, the survey of the

ice front and the operations at Little

America had been completed. A let-

ter from Commander Jacobsen was
posted inside the Quonset hut to

welcome any future visitors. He
noted that this might be the last

visit of man to this historic spot,

since it was gradually being de-

stroyed by inexorable forces. Never-

theless, he wrote:

Little America will live in the an-

nals of polar exploration. It was
here that man first used modern
methods to explore this trackless

wilderness. The hard work and sac-

rifice of the men who preceded us

here will never be forgotten by
mankind.

Attached is a list of the personnel

of this expedition which we leave

for posterity.

Good exploring!

The escape hatch was closed,

and all of those remaining prepared

to be lifted out. I took a quick look

around. Cloud shadows were mov-
ing across the shelf surface, and it

occurred to me that perhaps the

secret of its fascination lay, as with

the sky, in its subtle changes of

mood and overwhelming breadth.

This sheet of floating ice, so thick

that it seemed like solid land, gir-

dled on three sides by mountains,

was 550 miles wide and 480 miles

long. Wispy streamers of drifting

snow skimmed over the ice sheet,

and as we left they had already

begun to bury the camp entrance.

With the decision not to use the

Bay of Whales as a base, its 44-year
continued on page 109
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n Progress RGport on I. C. V. in the For South

AP, pholos by Don Guy

ToP: A survey party leaving McMurdo
by dog sled. The Globemaster (above

left) has brought the smaller plane that

is being unloaded. The bearded men
ore receiving their first mail in nine

months, at the bleak McMurdo encamp-
ment seen at left.
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Great Britnin
(Falkland islands Dependencies Survey)

Above: The Graham Land Base of

the F. I. D. Survey, barely visible be-

neath Mt. Flora (right) and the Pyra-

mid (left). The men at right are

relaxing between jobs. Below: Some

of the dogs bred at the base shov^

eagerness at the prospect of a sled

trip, while at right one of the

meteorologists reads the weather

recording instruments.
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S.S.R.

Right: Expedition cam-
eraman filming seals.

Below: Members of the

first Soviet Antarctic

Expedition launching a

radiosond to record

the temperature, hu-

midity, pressure, and
wind velocity at high

altitudes. Far Right:

One of the dwellings at

the Mirny Soviet Base.

Operating out of McMurdo Sound between January 3 and
14, 1956, four large U. S. planes made a series of nine
important flights totaling 23,000 miles, which criss-crossed

Antarctica. One of these flights discovered four mountain
ranges between the Weddell Sea and the Pole, which may
hamper the British in their traverse of this region.

The 73 men who operated the base at Little America V in

1956 and the 93 at McMurdo Sound were the largest parties

ever to winter in Antarctica.

The Soviet Union has placed its main base near Haswell
Island on the Knox Coast, in the sector claimed by Australia.

Their plans include the sending of tractor trains far inland
to establish year-round observation stations at the Geomag-
netic Pole and possibly at the Pole of Inaccessibility. Fourteen
women have accompanied the expedition, which raises the

question whether this can claim to be the first homesteading
scheme in antarctic history. The settlement consists of 24
prefabricated houses arranged along a 200-yard street, all

linlced by an automatic telephone exchange.

The Soviet scientists received a visit from the head of the

Australian Antarctic Expeditions, who described the Soviet

equipment as up-to-date and their attitude as franlc and
friendly.

Early in 1956 the Russians set forth to establish a winter
camp en route to the Geomagnetic Pole. This group estab-

lished Pionerskaya Station 230 miles inland at 69° 44' S. and
95° 30' E. The six men who were left there are the first ever
to try to winter on the inland plateau.

The British have for 13 years carried on extensive research
in the antarctic through the Falkland Islands Dependencies
Survey. The Falkland Dependencies embrace a number of

islands ranging from South Shetland and the South Orkneys
to Graham Land in the Palmer Peninsula and points on the

continent of Antarctica. The Survey has been working from
ten bases scattered over this region, at which 76 men spend
one or two years in meteorology and other scientific work.
The Governor of the Falklands has placed the experience
and knowledge of the Survey at the disposal of Britain's Royal
Society, the body responsible for British participation in the

International Geophysical Year.

The two major British expeditions in Antarctica completed
their reconnaissance in 1955 and are now operating near
Vahsel Bay in the Weddell Sea. One, under Colonel Robin
Smart, will carry on intensive scientific work in that neigh-
borhood. The other, led by Vivian E. Fuchs, will attempt the

first 2000-mile crossing of the antarctic continent. This will

be coordinated with an advance from a New Zealand base
on the opposite side by a team under Sir Edmund Hillary, the

conqueror of Mount Everest.

The Australians have enlarged their station at Mawson to

20 men and are setting up another outpost on the "Australian
Coast" of Antarctica in the Vestfold Hills.

The French in 1955 enlarged their base at Geology Point
on the Adelie Coast. From here they plan to haul fifteen tons

of supplies (food for two years) to establish a station at the

Magnetic Pole, about 300 miles inland. No air support was
anticipated for this operation, owing to high winds.

The locations of the scientific headquarters of other nations

in the antarctic are shown on the accompanying map, and
first glimpses of the work and life of the men at these out-

posts on the "fringe of nowhere" are seen in the accompany-
ing photographs.

THE EDITORS
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> This highly enlarged glass

raodel of oilc of the traps ispai-t

of the exliibit below, showing the

plant's appearance undrr water.

A Plan
that Captures animals

under water
Its prey may be tiny, but the trap of the blaclderwort is one

of the most remarkable mechanisms of the plant world

Many are surprised to learn

that a plant as common as

the blaclderwort should possess such

an astonishing set of mechanisms

with which to capture tiny animals.

We hear it said that plants are so

simple they need only water, air,

and sunshine to get along in the

world. But Utriciilaria, as it is scien-

tifically called, has evolved a trap

By Eric V. Grave

that almost_gives it status as a pred-

atory creature.

You can find the bladderwort in

swampy waters or in the shallow

inlets -of many of our lakes. It is

easily overlooked, however, be-

cause it floats submerged near the

surface. Its pretty yellow flowers,

to be sure, about '2 inch in diameter,

do stick out of the water on stiff
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stems. But the countless traps with

which the ph\nt catches its prey are

not connected with the flower. They

are arranged neatly along delicate

branches below the surface.

Pull the plant out of the water

and you will see them. A magnify-

ing glass is necessary to detect more
than their general shape. They look

like tiny sacs with openings in

iront. A number of conspicuous ap-

pendages are attached to the edge

of the opening. These guide the

l^irey toward the dangerous mouth.

And woe to the animal that follows

their invitation!

Tlie moutli of the bladderlike sac

is the most sensitive part of the

whole mechanism. It has a door of

fine. tissue, which is only partly at-

tached to the inner cell wall as

though on a hinge. When closed,

the free edge of the door rests

against ; a thickened pad, which

forms a threshold. With a fine bris-

tle, you can push the door in. When
you withdraw the bristle, the door

snaps back into position.

It was originally supposed that

the bladders were filled with air to

keep the plant afloat. Then, when
the German botanist Ferdinand

Cohn first recognized them as ani-

mal-catching traps in 1875, he
thought that the little animals on

which the plant feeds unsuspect-

ingly forced their way into the blad-

ders by pushing in the door. Charles

Darwin assumed the same thing

when he independently tried to ex-

plain their function a year later. To-

day we know that the apparatus is

a much more complicated affair.

Two things had to be discovered

before the working of the trap could

be fully understood. First, from four

to six stiff bristles were observed to

be attached to the lower edge of

the door. These are called tri-

chomes. When they are touched.

they set off the trap. Second, it was

shown that when the door is closed,

the sac is completely watertight.'

Not only does the door fit snugly,

but a delicate membrane called the

velum and a mucilage secreted by

.

glandular hairs arranged around the

mouth help to seal the door. It is

this watertightness that is the most

essential feature of the whole mech-

anism.

^Vhen first you pull the plant

from the water, most of the blad-

ders will appear rounded and bulg-

ing like well-filled purses. But if you

put the plant into a jar of water and

leave it undisturbed for half an

hour, the side walls of the bladders

will cave in like hollow cheeks.

This is because the water inside has

been absorbed by hundreds of mi-

croscopic hairlike structures, called

quadrifids. The collapse of the walls

of the bladder is possible only be-

cause no water can seep in while

the process of absorption is going

on.

In this condition, the sac is like

a rubber syringe from which you

have removed the air and closed

the opening with a finger. The bulb

of the syringe remains collapsed,

and you can feel the suction at the

tip. In the same way, the Utricularia

trap is under tension until the water

can be admitted. But the door re-

mains firmly pressed against the

opening and the bladder remains in

a position of delicate balance — a

state of "unstable equilibrium" —
until some little animal approaches

and touches it off.

Perhaps if is a water flea (Cyclops

or Daphnia) or one of the countless

nematodes or insect larvae that

swim and wiggle about in the water.

Whatever the prey, contact with

one of the trichomes in front of the

door causes the edge of the door to

be lifted a trifling amount. This is

A A GKOUP OF TKAPS of U.

vulgaris, magnified about five

times. The main stem of a

single plant may reach a

length of several feet and sup-

port hundreds of traps.

The author holds the degree of Doctor
of Social Sciences from the University of

Freiburg and worked in Germany as an
economist. As he was active in the flght

against Hitler, he had to leave Germany
before World War II and was granted an
emergency visa. Here he has dedicated

himself to the study of biology, which
fascinated him from childhood. While
in a swamp attempting to photogiaph
the flower discussed in this article, he
began to sink and had trouble getting

back to safer ground. So he nearly got

trapped by Utricularia himself.—Ed.

enough. The water pushes the door

wide open and rushes into the sac

as the walls spring back to their

relaxed position. The unfortunate

victim is sucked into the trap, and

it closes immediately. There is no

escape. The mechanism of an

Utricularia trap is so sensitive that

even an animal as small as a Para-

mecium may touch it off.

As soon as the trap is closed, the

.hairlike organs inside start to ab-

sorb the water. The side waUs then

fall in, and things are gradually

made ready again for another cap-

ture. Though the sac is less than an

eighth of an inch long, it is a big

stomach with a good appetite for
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A The traps in a "relaxed"
condition (above) . The sacs are

filled with water and have a

rounded appearance. They are

not ready to capture anything
in this condition. Half an hour
later (above right) the fluid

within has been absorbed and
the side walls are sucked in-

ward. The traps are now set and
may go off whenever the trigger

mechanism is touched.

^ If ant small organism now
touches the six bristles, or
trichonies (attached to the door
inside the snout) , the trap will

spring open and the inrushing
water will suck the organism in.

anything so small as a vi^ater flea.

And it means slow death for those

who are swept into it. If you put

a trap under the microscope, you
can watch the prey swimming
around inside, as though puzzled

about their strange imprisonment.

A cruel fate awaits animals too

large to be swallowed. If you keep
Utricularia in an aquarium and
provide it with water fleas, some of

them may get caught by their an-

tennae. Unable to free themselves,

they struggle desperately and fi-

nally die from exhaustion. Since the

opening and closing of the trap

takes only l/35th of a second, there

is no time for withdrawal, once the

release mechanism has been
touched. How much more merciful

are the tentacles of the hydra, which
paralyze the prey.

A single plant of the most com-
mon Utricularia in northern United
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States (U. vulgaris) can have hun-

dreds of traps. One investigator

counted the contents of 610 traps

on a single plant of the species U.

neglecta and found that 62 were

empty, 44 contained unrecogniz-

able debris, and the remaining 504

contained various organisms num-
bering 2084, or an average of about

4 to each bladder.

Contents Digested

Charles Darwin believed that the

animals caught in the traps decom-

posed and that the decaying fluid

was absorbed by the quadrifids.

However, it is now known that no

decay takes place inside the traps.

Chemical analysis indicates on the

contrary that the quadrifids secrete

digestive juices and that a process

occurs which is in some respects

similar to the digestive process of

animals. Benzoic acid, a compound

that prevents decay, has been found

in the bladders. It has also been

shown that some of the bacterial

flora existing in the bladders are

types common to the digestive

tracts of animals. Some of these

bacteria belong to the coli-group;

others are believed to take an active

part in the digestive process by

breaking down albumen.

The chitinous or horny parts of

the prey cannot be digested, and

they remain in the bladder, caus-

ing it ultimately to fall ofl: the plant.

It is interesting to cut a trap in

half and look inside with a micro-

scope. Cut a wedge into a light

splinter of wood, just large enough

to hold one of the bladders. Put a

bladder into this wedge, with the

mouth of the bladder facing up-

ward. Then make a cautious cut

with a safety razor blade. Both

halves of the bladder will stick to
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^ The cells on the inside of the sac are lined with hundreds of hair-

ike structures, the quadrifids. Their function is to absorh the water

'rom the trap and thus reset it.

> A VIEW INSIDE A TKAP. It contains the partly-digested remains of

a water flea. At lower left, a rotifer is still alive and swimming about.

'' This water flea was caught

ij one of its antennae. After the photograph was taken, the author

released the creatine from the fatal embrace with a pair of tweezers.

the blade and can then be easily

transferred to a drop of water on

a microscope slide. This will enable

you to see the hairlike quadrifids

inside. You can also observe a host

of microscopic organisms — proto-

zoa, rotifers, diatoms, and desmids

— some of them still alive. In fact,

the naturalist can make the blad-

derwort provide him with abundant

organisms for his microscope. The
traps are at their best in spring and

early summer.

The bladderwort has no roots.

It bears yellow Howers; but it re-

produces also by the formation of

winter buds, which rest on the mud
during the cold season. From these,

new plants develop in spring. No
fewer than 230 species are known.

They show many variations in de-

tail, but they all distinguish them-

selves from other plants by devel-

oping these remarkable traps.
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BHsliinaster!
A case of mistakeii identity caused the author

'

to capture in his bare hands .one of the,'

most deadly snakes of the American tropics'

MANY years ago while filling

in a questionnaire for the

Panama Canal Natural History So-

ciety, in answer to the question

"Interested in?" I facetiously wrote

"Anything that wiggles."

I have recently learned that that

interest, unless diluted with a large

amount of caution, can lead one to

the brink of disaster.

The ku-e of the jungle had been

unusually strong one Sunday, so in

spite of occasional heavy showers

my wife and I headed for the Mad-
den Dam Forest Preserve. Near, the

crossing of the Madden Dam High-

way and the historic Las Cruces

Trail, we turned onto an abandoned
road which during the last war led

to some anti-aircraft outposts. Shift-

ing into low gear, we climbed a

steep hill. The road became, httle

more than a shelf along the hillside,

cut through virgin jungle. Then
dropping into a valley, if grew in-

creasingly narrower, for the jungle

is rapidly reclaiming the space

-borrowed from it during the war.

When br.usli began to scrape the

car on both sides, reproving glances

from my wife caused me to look for

space in which to turn back.

At the turning point, we were

serenaded by a pair of blackbilled

wrens. From a dense thicket they

repeated their fascinating song over

and over, without once allowing

themselves to be seen. A band of

marmosets scampered through a

small grove of balsa trees, stopping

occasionally to feed from the vase-

like, creamy-white blossoms, and

making no attempt to hide them-

selves from us. When toucans be-

gan, their frbglike calling and the

quavering notes of a tinamou came
from the jungle depths, we • knew
that sunset was near and started

homeward.

Turning a sharp curve, we saw

a long, brown and black object

stretched across the road ahead.

"Boa!" I exclaimed, and sped for-

ward. Stopping a few yards away
I grabbecl- a four-foot buttei-fly net

and ran to head the snake off, call-

ing to my wife to bring her camera.

For some moments it remained

By William E. Lundy
"

quite still, as I have seen boas do

in years past, but as my wife drew
near, the front half of its heavy

six-foot body drew back in a most

peculiar combination of spirals and'

folds, "freezing" in a striking posi-

tion, the head poised about eight

inches above the ground. The as-

sumption that the snake was a non-

poisonous boa was so set in my
mind that I failed to heed that

warning. Why, I will never know.

While my wife wound the cam-

era, re-read the light meter, and

fumbled for flash equipment which

had been left at home, the snake

slowly unfolded and headed for the

> When meeting a Bushmaster, one yields it the right of way or
takes the consequences. Its venom may cause death in 10 minutes

!
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> When the snake is alerted or excited, it may
vibrate the spine at the tip of its tail. Among
dry leaves, this resembles the sound of rattles.

bush. Catching it by the tail, as I

have done with boas on Barro

Colorado Island, 1 held on! This

brought strenuous objections from

the snake, but each time that it

swung towards me, I caught the

head in the butterfly net and pushed

it away.

My wife could not be coaxed

nearer for — so she said — all of the

snake would then not show in the

picture. Because the light was so

dim, I wanted to take the" snake

home, where other pictures could

be made. In spite of considerable

protesting from the snake, and al-

most as much from my wife, the

butterfly net was slipped over the

snake's head. As it thrashed about,

the net was maneuvered imtil over

half of the body was inside. Again

catching the snake bij the tail, I

lifted it into the trunk of the car.

As the tail was released, the tip

vibrated so rapidly that it became
only a blur, and brushing against

an old newspaper, it gave off a

sound quite similar to that of a

rattlesnake. This, also, was most

un-boa-like behavior, yet it still

failed to put me on guard!

Reaching home, we used the

same technique to transfer the

snake from the car trunk into a

large box. This was far more diffi-

cult, however, for the snake had
become quite excited. Both ends

would riot stay put in the box at

once, and the body was wound
around the butterfly net. Once when
it poked its head out, I slapped it

to drive it back! Finally I grabbed
it by the back of the neck! Un-
tangling the long body from the net

with the other hand, I pushed the

snake deep inside the box, slid a

heavy screen over the top, and
jerked my hand away.

Soon the snake lay quietly coiled,

but each time that the cage was
touched, the tail vibrated angrily.

Lying awake that night I thought

over the events of the afternoon.

BUSHMASTEr!

The strange striking position, the

rapid vibrating of the snake's tail

puzzled me, and the pattern on its

back and sides seemed strangely

unfamiliar. Doubt that the snake

icas a boa gradually grew in my
mind! I did not sleep as well as

usual.

The following day a neighbor

told me that although he had never

seen a snake just like this one, he

knew definitely tTiat it was not one

of the boas. He pointed out the

"pits" between the nostrils and the

eyes — a characteristic of the pit

vipers! While strange things turned

handsprings in my stomach, my
neighbor thumbed through a copy

of Dr. N. W. Elton's The Venomous
Snakes of Panama. Following a

low whistle, he read out loud, "It is

also known as Cascabela Mtida

(silent rattlesnake) because of the

spine on the tip of its tail, which

may vibrate among dry leaves so

as to simulate the sound of rattles

when it is alerted or nervous." This

came under the heading — "Bush-

master"! "Quickly I turned a flash-

light on the snake's tail. There, in-

deed, was a short spine on the tip!

I leaned against a concrete wall,

and the moisture on my brow was

neither dew nor raindrops. Bush-

master! All of the horror stories that

I had ever heard connected with

that name raced through my mind.

Particularly did I recall those of

men who, having stepped on a bush-

master's tail, felt the impact of its

In public life, the
author is the Assistant

Treasurer of the Pan-

ama Canal Company.
But his favorite pas-

time is to study wild-

life in the tropical rain

forest of Barro Colorado Island, in a lake

in the Canal system. He has been Sec-

retary-Treasurer of the Panama Canal
Natural History Society since 1937, and
the present article is tlie seventh that lie

has written for Natural History Maga-
zine.—Ed.

deadly fangs as it struck back with

the speed of a releasee] rubber band!

Running the fight _bearii again

along the snake's back, I saw the

extremely rough scales that are said

to be the reason why some bush-

men dub it "Verriigoso" (the Warty

One) or "Pineapple Hide"! Dr. Wm.
Beebe wrote in Jungle Peace, "li

was no easy matter to hold the

snake, for the scales on its back were

as rough and hard as a file, and a

sudden twist fairly took the skin off

one's hands." The last part of this

statement may be somewhat exag-

gerated; however, the snake of

which he wrote was somewhat
larger than the one I caught.

News of the mistaken identity

got around, and amateur photog-

raphers began to arrive, all anxious

to get pictures of a live King of the

Rain Forests! Each brought with

him his favorite bushmaster story;

sudden death being the main
theme. One offered the dubious

consolation that had I been struck,

the suffering would not have been

for long.

Many of the tales were no doubt

exaggerated, but the late Dr. Dit-

mars wrote "on good authority" of

a man who, having been bitten on

the hip by a bushmaster, died "in

less than ten minutes"! Dizzily I

remembered that I had captured

my snake a full 30 minutes drive

from Gorgas Hospital.

Perhaps no name strikes such ter-

ror into the hearts of the native

bushmen as "Bushmaster," or its

local counterparts Cascabella Muda,

Verriigoso or Mapand. Dr. William
coiiniiucil on pa^e 107
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By
Howard E. Jackson

Yoii may easily find one of these geological prize packages,

and it may contain the fossilized remains of a plant or animal that lived eons ago

Man has recently been making

and burying time capsules,

but nature has been producing

them for over 100 million years.

They look and feel like any round-

ish rock or aggregation of nodules.

Some are so small you can hold a

half dozen in your hand. Many are

the size of cobblestones. Others are

so big that six large men could hide

behind one of them. These natural

time capsules are called concre-

tions.

While man places a number of

objects within each of his air-sealed

containers — currency, records of

music, literature, and the like —
nature often places but one object

inside these natural time capsules —
a fern frond, a tree leaf, a pine

cone, a piece of wood, or any one

of a number of aquatic things such

as a clam, crab, or scallop. Each
is fossilized during the 40, 50, 60,

or 70 million years that it is inside

its concretion. In other instances,

one concretion may contain a num-
ber of fossils. And there are some
concretions that contain no fossils.

The only way to tell what — if

anything — is in the center is to

8o

break open the stonelike containers.

You can chisel apart the smaller

ones. A hydraulic jack or a sledge

hammer must be used on the large

specimens. Better take along a few

sticks of dynamite if you are going

to try to split the ten-foot variety,

such as the "doughnut" concretions

in Ohio or the equally large round

ones found in central California,

south of Bakersfield. The latter are

so large that years ago, when they

weathered out from the enclosing

sediment and rolled out of the hill-

side, the Indians made murals

where the concretions had been.

Concretions may occur wherever

there are sedimentary rocks. Some
rocks are full of them. Others have

only a few samples or are com-

pletely devoid of them. There are

millions scattered around the world.

Germany, England, France, and the

Isle of Timor are especially good

places to hunt them. Kansas, Illi-

nois, Washington, Oregon, South

Dakota, and many of our other

states are abundantly provided.

Concretions arouse curiosity

wherever they are found. Imagine

digging out a concretion in Alaska

containing a 120-million-year-old

ammonite fossil. Ammonites were

the dominant type of marine ani-

mals when the dinosaurs roamed

the land. They are a class of mol-

lusks that had pearly, spiral shells.

Or you may even find a chambered

nautilus fossil more ancient than

the ammonite, at the center of a

concretion.

Concretions are interesting in

themselves, whether or not fossils

are inside them. The more common
concretionary forms are called

oolites. They are made in somewhat

the same way that children make a

snowball by rolling it, except that

Well-trained in English through grad-

uate study, Howard E. Jackson is a full-

time writer. As evidence oi his journalistic

diligence, he attended The Seattle Times
Ski School before writing on ski training

and took up gem stone cutting and polish-

ing in order to tell others how to do it.

This article is based on interviews with

experts at the Univ. of Washington, the

Univ. of Oregon, and elsewhere.—Ed.
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there may be a nucleus inside

around which the concentric layers

form.

Concretions are formed in saline

waters under agitated conditions,

along shores, limestone reefs, or in

shallow places amid breaking

waves. Calcareous oolites represent

a somewhat even deposition of cal-

cium carbonate around the nucleus.

Great Salt Lake contains extensive

deposits of oolites that are being

precipitated there from the briny

waters. However, the ordinary sort

of oolites containing fossils are not

formed while rolling around on the

bottom of a body of water. They

are formed in position in the sedi-

mentary rocks, by deposition of

mineral matter carried in water.

Fossil-bearing concretions are al-

ways formed after deposition of the

sediment. True, plants or shells in

a hot spring may become encrusted

with lime or silica and later be

buried in sediments, but these are

not concretions.

Some concretions formed in clay

sediments take on weird shapes

like human beings in miniature!

A Dr. Stan Mallory of

the Geology Department of

the University of Washing-
ton, cracking open a con-

cretion with a hydraulic
jack. The two "time cap-

sules" shown here were
found near Porter Bluff,

Washington, and both con-

tained fossilized crahs 40
million years old.

^ Demonstrating how a

mixture of two acids are

blown onto a split-open
concretion to "bring out"
the fossil for photograph-
ing. The acid clouds the
fossil white.
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> Dr. Malloky points with

his right hand to a concvetiou

showing a fossil branch with

shipworm borings in it. It is

40 million years old, whereas

the two he holds in his other

hand are only about 1,000

years old. The holes in them
show where twigs or branches

originally were, around which
the concretions formed.

A Clams and snails from concretions. The snails held in the hand and the ones in the

upper row are 40 million years old. The clams in the lower row are 30 million years

old. All come from the Olympic Peninsula and Bainbridge Island, Washington.
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A The opened concretion above
contains a fossil scallop. The two
fossil scallops in the foreground
have been chipped out of their

containers.

^ Here are two concretions con-

taining fossilized crabs. The odd-
shaped objects below are clay

concretions containing no fossils.

The latter type are being made
today in lake beds and oceans.

The upper type seem always to

have been formed in position

inside sedimentary rock. They
result from mineral matter being
laid down in layers from an
aqueous solution.

Trampers prowling around the

Lake Ozette region, on the Olympia

Peninsula of Washington, often find

these contorted shapes and think

they are fossil reindeer horns or

even dinosaur intestines.

Concretions are composed of dif-

ferent substances: calcite, silica,

hematite, limonite, siderite (iron

carbonate), and pyrite. Some of the

more complex concretions show ra-

dial or concentric structure, but

others appear structureless, such as

the large "niggerheads" found in

some shales in association with coal.

To put it simply, concretions are

rounded or lumpy masses of min-

eral matter, usually diflferent in

composition from the surrounding

rock. Many contain fossils, which

originally formed the focal point

for the chemical deposition. They

are generally "discovered," or at

least exposed, when the surround-

ing sediment weathers out, leaving

the concretions sitting there.

Concretions are being formed

today. Many are dredged up from

the sea floor. The average person

who stumbles onto one thinks he

has found something rare. Actually,

concretions—with or without fossils

NATURE S TIME CAPSULES — CONCRETIONS

inside — are very common. They

have no commercial value, but the

fossils in them tell about the dis-

tribution of plants and animals that

lived eons ago. They help geologists

detennine the age of a given for-

mation.

About the only "honorarium" a

collector gets for turning over con-

cretions to a museum or university

is a "thank you" and perhaps his

name on the slip that is attached

to the specimen. But at least he

will have the satisfaction of making

the acquaintance of something that

puzzles a good many people.
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< The wattle and
DAUB HUTS of a Xosa
village, shimmering on

the sun-drenched veld,

blend with the earth of

which they are made.

Red People
Exactly 100 years ago,

this picturesque African tribe almost exterminated itself in pursuit of a vision

By Marjorie Gowie

V-
J

A The headdress is made from a square of heavy woolen material,

decorated with white stitching done on a hand-cranked sewing

machine. This woman is making a beautiful beaded band.

Ihe Xosas are called the Red People because

they color their clothing with red clay. No

one knows just where they came from, but when

the white settlers pushed northeast from the

Cape of Good Hope in the middle of the last

century, the two races clashed along the

Great Fish River. Fighting continued for years.

The great crisis came in 1857 when a prophetess

named Nongquase had a vision and told her

people to destroy all their cattle, grain, and

other possessions. This would bring an end

to all their troubles. Their ancestors would

return to earth bringing new herds and an

abundance of food, and the hated white man

would be driven into the sea.

The people slaughtered their cattle and burned

and scattered all their grain. But the

great day of plenty and triumph never came.

The tribe starved by the thousands and their

warlike strength was broken.

Today, the Xosas are again one of the largest

of the South African tribes. But their beautiful

dress and the old customs are fast dying out,

for the young are drifting into the towns. And

instead of seeking the white man's education

to improve their cattle or their lands, they

tend to make a fetish of book learning, as

though it would somehow magically initiate

them into a new life.
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A Married women smoke long handmade wooden pipes: the men use short ones. The babies

pass their days tied firmly to their mother's back as she works in the fields or around the huts.
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^ Mealies (corn) and sour milk are staples. The kernels are ground

between two stones as at left. The meal is made into porridge.

^ The grain may be cracked with heavy wooden pestles in a

hoUowed-out section of tree trunk (background below). Enamel-

ware has supplanted basketry in the ancient winnowing process.

^ Original Xosa dress was of tanned skins. The young

people who leave home to work in towns adopt strange

new combinations. They learn to despise the ancestral

traditions, yet tend to imagine that the road to

civilization is simpler than it is.

THE RED PEOPLE



^ One "beetle-power." The Betsy-Bug, or Horned Passalus Beetle, provides a good subject for

strength tests in the insect world. On top of its prothorax is a convenient "hitching post," and
children in the South often attach small boxes to it. The beetle usually demonstrates obligingly.

HoiMT Strong
Actual tests help to answer the age-old question of what would happen

if insects should approach the size of man

By Ross E. Hutchins
All photographs by the author

THE amazing feats of strength

performed by insects have

caused speculation since Biblical

days. Early observers noted that

ants could carry heavy loads out of

all proportion to their size.

If insects were as large as men,

would they be able to toss automo-

biles about? If a flea were enlarged

to the size of a kangaroo, could it

jump over the Empire State Build-

ing? Before we attempt to answer

these questions, let us consider

some of the things that insects ac-

tually can do.

The writer was once photograph-

ing a busy colony of Harvester Ants

(Pogonomyrmex). One ant was
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photographed as it lifted a stone up
and out of the nest entrance. Both

the ant and the stone were later

weighed, and it was found that the

ant weighed 0.0028 gram and the

stone 0.1454 gram. Simple math-

ematics shows that the ant was thus

lifting 52 times its own weight,

which is equivalent to an average

man lifting nearly 8000 pounds. It

is interesting to note in passing that

this is almost ten times as much as

the 881]2 pounds lifted by P. George,

middleweight winner at the 1952

Olympics. And an Olympics winner

is far stronger than an average man.

We think of a horse as a very

strong animal, but proportionately

its strength does not approach that

of a bee. A horse can lift about one

half its own weight. A drone bee

has been found capable of lifting

About the author:

Reared on a cattle ranch in Montana
near Yellowstone Park, Ross E. Hutchins
early found an interest in nature. In due
time, he graduated from Montana State

College at Bozeman, with a major in zo-

ology and entomology, and received his

Ph.D. from Iowa State College.

In the South he says he has found "a

biologist's Happy Hunting Ground." At
present he serves as Entomologist and
Executive Officer of the State Plant Board

of Mississippi and as Head of the Depart-

ment of Zoology and Entomology at Mis-

sissippi State College.

A Could a human wrestler coivipete with his insect counterpart if he
had no advantage in size? Here you see tw^o male stag beetles posed for
photographic purposes in a postiue said to be common when these insects
engage in battles over females. From the human point of view, these insects
appear to be strong out of all proportion to their size. But this does not
mean that they could maintain their strengtli-w<ij;ht ratio if greatly
increased in size.

re Insects?
\ timm?*'

^ This Passalus Beetle easily pulled this loaded toy truck and trailer that weighed about 90 times
its ovm weight. This is approximately equivalent to a man pulling a 14,000-pound trailer truck.
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^ A HARVESTEK ANT actually lifting from the entrance of its nest a stone

weiKhing 52 times as much as itself.

about 15 times its weight, a worker

bee 24 times.

Tests on a miniature dynamo-

meter at Mississippi State College

showed that a Betsy-Bug (Passalus)

weighing 1.88 grams could pull 14

grams, or about 7M times its own
weight. This is proportionately

much better than a man could do.

When wheels are placed under

weights, they are easier to pull, of

course. When a loaded toy truck

weighing 175 grams was hitched

to the 1.88-gram Betsy-Bug, the in-

sect pulled it with ease. By com-

parison a lone man should easily

pull a 14,000-pound trailer truck!

Under similar conditions a bee has

pulled 300 times its own weight,

the equivalent of a man hauHng

3 trailer trucks hitched together.

An Insect Hercules

In research done a few years

ago it was found that a large beetle

could lift tremendous weights

when they were placed on its back.

It was found that this insect Her-

cules could thus lift about 850

times its own weight! At this rate

an elephant could theoretically

walk away with about 5,000,000

pounds on its back!

'' A MINIATURE DYNAMOMETER used in deter-

mining the pulling strength of various insects.

In most cases, small insects have been found
to exert relatively more pull than larger ones

such as this Giant Rhinoceros Beetle.
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arguing the fact that insects per-

form some remarkable feats of

strength and speed, but many of

these feats appear more remarkable

than they actually are. The rela-

tively small size of insects is what

gives us the illusion of great

strength. As an animal becomes

larger, it does not become stronger

in direct proportion. Actually, the

muscles of humans are probably

just as efBcient as those of most

insects. What most people do not

realize is that muscle tissue of

similar quality has the same power

per unit area of cross section, re-

gardless of length. In other words,

a muscle one square centimeter in

cross section and a centimeter in

length would be just as strong as

one having the same area of cross

section but two centimeters long.

There is one difference between

mammals and insects, though, that

may give the insects some advan-

tage. All insects have exoskeletons.

That is, their skeletons are on the

outside, with the muscles enclosed

and attached to the inside walls.

It is probable that some increase in

strength is thus obtained by better

leverage.

Also, there is yet another im-

portant factor that must be taken

into consideration in comparing

tiny creatures with large ones. As

the size of a body—any body—in-

creases, the volume increases much
faster than the surface. In other

words the weights of animals in-

^ The large, muscle-filled hind legs of grasshoppers enable them to jump
relatively long distances. But recent research has indicated that if such
an insect were enlarged to the size of a man, its feats would become less

spectacular. This is partly because with increase of size, the weight of a
body increases much faster than its length.

crease faster than their apparent

sizes.

Basal Metabolism

Any discussion of insect strength

soon becomes involved with the

physiology of muscles, which is a

complicated subject involving

complex problems in chemistry

Perhaps it will suffice here to note

a few surprising differences in the

rate at which different creatures

can expend energy.

The rate at which any anima

utilizes energy when completely a1

rest is called the basal metabolic

rate. This is the expenditure neces-

sary simply to keep the animal's

vital processes going. Muscular ex-

ertion increases the metabolism.

The most that a trained athlete can

increase his metabolism is about 20

times his basal rate, and he can

only maintain this expenditure of

energy for short periods. However,

a locust's metabolism increases dur-

ing flight to 50 times the resting rate,

and a honeybee's to 52 times. They
can maintain this pace for hours.

No backboned animal can even ap-

proach this rate of fuel consump-

tion. On the other hand, birds seem

to operate more efficiently than in-

sects. For equal amounts of muscle,

they have shown a power output

almost 2]i times that of insects.

If we consider the absolute

power of muscles ( that is, the max-

imum loads they can raise per

square centimeter of cross section),

then insects' muscles appear to be

no more powerful than those of the

higher animals. For example, the

value for man is 6 to 10 kilograms

per square centimeter. For a frog

it is 3 kilograms. And for the hind

leg of a grasshopper, 4.7 kilograms.

So it boils down, in general, to

the strong probability that if insects

were as large as humans they

wouldn't be much, if any, stronger

and could probably jump no far-

ther. But don't forget that insects

are still very remarkable creatures.

Consider the fact that the wings

of some flies and bees beat at the

rate of hundreds of times per sec-

ond, and that many insects can fly

hundreds of miles without resting.
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DIA-

^^" Peacock Tiown
In this California suburb, peacocks have the run of the lawns, and they

treat homeowners to one of the most spectacular courtship dances in nature

By Maggie Butanier

DOMESTICATED peacocks on

warm-climate poultry ranches

are not uncommon, but in one su-

burban community of California,

peacocks strut and roost as freely

as their wild ancestors did near the

sultry jungles of India. Here they

are not the prey of tigers or the

captured pets of maharajas. They

are part of the bird life in a lush

valley below the San Gabriel Moun-
tains, 20 miles east of Los Angeles

in the town of Arcadia.

A few regions of arid southern

California, which act as basins for

accumulated mountain rains, were

startling in their pastoral beauty

even when covered wagons first

rumbled west. Arcadia, once a proli-

fic ranch, is one of these regions.

A decade or two ago it was the

picturesque section where live oaks,

interwoven with white-barked syc-

amores, dipped their branches to

fallow earth, and mustard and wild

oats, in season, provided natural

pastureland for cattle and sheep.

Squadrons of dainty quail patrolled

the whole area, and thousands of

elaborately plumed peacocks
roosted undisturbed in the branches

of the oaks.

Arcadia is entirely residential

now, and still the peacocks remain.

But they confine themselves mostly

to one protected section, where they

I The author became interested in writ-

ing while typing technical reports at Cal
Tech and took home-study courses. She is

now a full-time writer, lives in Arcadia,

and specializes in subjects like this one.
^ One of the male birds making a neighborly call. Tail feathers reach their

full plumage during the mating and nesting season, from January to June.
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adapt themselves to private lawns

and gardens as readily as do robins.

It is the nature of the peacock

even in savage regions to seek the

protection of human beings, when-

ever men have proved their friend-

ship by regarding these aristocrats

of the pheasant family as too sacred

or too beautiful to destroy. Yet in

spite of the peafowl's keen discern-

ment of friendship, it seldom loses

its desire for freedom or its ability

to sense danger. Although it does

not take kindly to captivity, it enters

voluntarily into a sort of semidomes-

ticity, claiming crops and shelter

from its hosts but reserving the

rights of a -wilderness, bird. , .

It vvasn't chance migration t;hat

brought peacocks to Arcadia. In the

nineteenth century Rancho Santa

Anita, which now includes Arcadia,

covered a 21-square-mile section of

the San Gabriel Valley. Its last

owner, Elias J. Baldwin, lived in a

sultan's lu.xury. He owned fruit

groves in great variety, plains of

twisting grapevines, and acres of

amber wheat and deep green al-

falfa. He considered only the best

livestock and poultry suitable.

The First Birds

To complete his sultan's role.

Lucky Baldwin, as he was best

known, brought from India in the

late 1870's three pairs of blue-

breasted peafowl. These birds were

never caged. The climate was ideal

and enemies were nil, so they

thrived and bred until they num-

bered over 2,000, as nearly as. any-

one could estimate.

Later, Mr. Baldwin imported a

white domestic species from China,

and his daughter Anita brought a

few pairs of the green species from

Java.

The township was established in

1903, when financial difficulties

forced Lucky Baldwin to sell some

of his property; but it wasn't until

1940 that people began to move in

rapidly enough to alarm the pea-

cocks. A few friendly human beings

were fine, but when houses sprang

up every hundred feet or less, and

speeding automobiles blocked ofi

the boulevards, the birds retreated

to the site of the old Baldwin home
and the quiet rambling streets

around it. With a variety of im-

ported trees already established,

127 acres of the Baldwin grounds

were a natural site for a botanical

garden and bird sanctuary. It be-

^ The CHILDREN of Arcadia get to know peacocks better than most kids living in their Asiatic home-
land! The birds are all descended from a few pairs imported in the latter part of the nineteenth century.
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;ame the Los Angeles State and

bounty Arboretum. But the pea-

:ocks spend as mlich of their time

3n the lawns of residents as in the

ianetuary.

A turn off busy Colorado Boule-

vard and a slow drive down Old

R'anch Road, the street that once

ed to Baldwin's Queen Anne cot-

age, reveal a number of cocks con-

gregating on lawns and fences

u-dund the cozy ranch-style homes.

During mating and nesting seasons,

rom January to June, the cocks arc

inost in evidence. This is the time

jvhen the cock's train has reached

Its full plumage, and he displays it

requently.

It is quite possible to get close

nbugh to one of the cocks to see

hat his face is crisply black and

hite. His neck is a loyal blue that -

lends to purple-blue at his'breast,

id then to sleek black. A :close

ew also reveals that his thighs are -'

hite, his wings speckled blaclc and-

ihite, and his back overlayed with
^

right silken green. On his head he

ears a tufted crown of sapphii-e

,ue. -The quills of his train are iri-

3scent bronze fringed with , the -

een of his back and studded with

:elli"that in the sunlight ctIow like

pphires, emeralds, and topazes.

£y contrast, the peahens, usually

attered -around the cocks before

isting time, are plumed in practi-

cal blown, haidly moie elaboiate

than a grouse. ^ ",/

While the ' cock, the artist and

entertainer, glories in exquisite

feathers, the hen, the sensible house-

wife, watches over^ hey young for

almost a_year, until the next brood

requires all her attention. -She has

no train; and except for her crest,

which is like the cock's^ one might

think her a different species. Her

only bright coloihig is the mottled

blue-green on her nIcL
Peafowl love regularity, and as

Jong as food is available they will

return each-day at the s'ame time to

• The PEAHEN (right) and year-

old chicks. She is plumed in prac-

tical brown. The hen watches
over her young for almost a year.

^ The peacocks still frequent
the old home of Elias J. ( Lucky)
Baldwin, the orioinal importer.
At one time, the birds increased
to over 2,000. Today the Gty
Council holds them below 200
to keep their vocal concerts
l)earable.

feed on grain, bread, insects, or

whatever iheir omnivorous appe-

tites might desire — even snakes.

Unless danger intrudes, they will

choose identical spots each day for

roosting, resting, and drinking. One
cock plays the same game every

day—teasing an Irish setter from the

rooftop above the yard.

Dr. William Beebe, noted au-

thority on pheasants, studied pea-

fowl in their jungle habitats in

Asia and iound that where peafowl

are hunted by men for feathers or

food, they have the ability to hide

or move so noiselessly that unless

a man happens to come upon one

fortuitously, he may cover leagues

before detecting a single fowl."

_ But along Old Ranch Road, the

peafowl are so sure of their safety

"Beebe, William, Pheasants, Their Lives and
Homes, Garden Gity,- New York: Doubledav,
Doran & Co., Inc., 1936.
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that they reserve pedestrian rights

to amble down the street. Like aris-

tocracy who pay for their hospi-

tality merely by accepting it, the

peafowl share the gardens of Ar-

cadians with their owners. They

roost in the oaks, gobble up petu-

nias and newly planted seeds, and

leave debris on the rooftops. Few

people object seriously, for in how

many other communities can aver-

age Americans have peacocks to

accent their gardens?

The bird has another vice. As

one new resident explained it:

"We were thrilled that a peahen

visited our property occasionally.

Then one morning I heard a terrific

scream, like a woman hysterically

calling, 'Help.' Panic-stricken, I

rushed out only to find the peahen

perched in a tree calmly exercising

her vocal chords. She was as proud

as a would-be prima donna living

in the delusion of operatic talent."

Oddly enough, the danger call,

a rapidly repeated "wok-wok-wok,"

is not nearly so cacophonous.

But most people get used to the

harsh choruses. As one lady ex-

pressed it:

"Every evening just before dark,

a cock calls his harem to roost in

my tree. In the morning at break-

fast, I see him sitting on the limb

with his train hanging down like a

cascade of flowers. In the spring

chicks play on the lawn. I tell you,

it's a thrill I wouldn't trade."

Where foes are numerous, the

peahen will build her nest in an

isolated tree and never fly directly

to it. But down near the Arboretum,

she merely scratches a depression in

someone's back yard and lays eight

or more eggs. The incubation period

is four weeks, and it is even possible

to pull her from her nest. At first

opportunity she will return or, if

the eggs are destroyed and it is early

in the season, lay another batch.

In June, when the cocks molt

their trains feather by feather, the

neighborhood gathers bouquets of

>• If food is made available,

peacocks readily form regular

feeding habits. They will eat

grain, bread, insects, even snakes.

quills. It is a period of disgrace for

the cocks, and they seek seclusion—

except when hungry—until the new

quills ajDpear.

There are only two true species

of peafowl, the blue-breasted pea-

fowl of India and Ceylon and the

green peafowl of Java and Burma.

Their trains are much the same in

color and design. While the Indian

cock has a breast of blue and his

hen is dull, both male and female

of the Far Eastern species are

green, overcast with mottled bronze

from crest to tail, with wings tur-

quoise and black. They have a me-

tallic appearance, as though they

might have stepped out of a Chi-

nese brocade, but their crests are

tailored and less like a crown.

The white peafowl is an albino, a

strain developed in captivity which

is quickly lost through interbreed-

ing with either of the true species.

When the Indian and Javanese

birds cross, the Indian strain pre-

dominates. Although all three spe-

cies existed in Arcadia once, now

only the Indian bird remains, with

an occasional irregularity in color-

ing to indicate that their ancestors

were not all Indian.

For all the peafowl's interesting

characteristics, it is the traditional

courtship dance of the cocks that

has given the bird his prestige over

all other feathered creatures.

During courtship time each cock

chooses a stage for his dance, and

usually other cocks respect his

claim. One cock has selected a long

residential driveway. Frequently he

struts out and unfolds his tremen-

dous train into a jeweled fan, held

securely by stiff, brown tail feathers.

Two hens and a young cock
|

gather on the lawn near him. The|

youngster, years too young for a

fully developed train, will also,

spread his turkey-like tail feathers
j

and look as comical as a small boyj

dressed in a tuxedo coat.

Hens Unresponsive,

The dance of the full-plumed

cock is not easy, for the feather

fan tempts the wind, and the cock

must exercise the utmost balance.

Slowly he dances around andi

around, displaying first the front

and then the rear. But the hens pay

not the slightest attention. Quietly

they peck away at this worm and)

that seed on the lawn. The cock

continues to dance all the same.

Whether he is vain or merely

generous with his talents is a matter

of opinion. At any rate, he seemsl

almost as eager to please his humanj

spectators as his prospective family,;

When hens were nesting, I saw sev-

eral cocks display when only peopld

were passing.
]

From the front, the cock seems tc

have stepped out of a ballet, regal

formal, and colorful. To climax the
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dance every quill shimmers, vibrat-

ing audibly, a supreme effort to at-

tract the hens' attention.

From the rear, the dance takes on

an entirely different character. The

train, a dull-brown half circle, is the

background for a sort of rumba the

cock is doing with his tail feathers

—actually part of keeping his bal-

ance. But when he shuffles his

stubby, brown rear feathers, all that

seems lacking is an accompaniment

of tamborines and castanets.

Still, nothing he does seems to

impress the hens. Finally the own-

ers of the house drive up the drive-

way, for dances occur far too often

to interfere with putting away the

car. The cock waits until the auto-

mobile is almost upon him, and

then, with the lightness of a helium

balloon, he Hfts himself to a picket

fence from which he ascends effort-

lessly to a limb, folding his train as

though it were a fan made of the

most delicate silk chiffon.

The dance has ended for the pres-

ent, and although the feathered

spectators give no applause, the

hens will eventually accept the in-

vitation to become part of the per-

former's family.

Fighting among the cocks is in-

frequent, even at mating time. Each

has his own stage for the dance.

An occasional intruder will be

driven away by beak and spurred

foot, but usually he will run, know-

ing he has violated the rules of pea-

cock courtship.

But once a cock did get into a

bloody battle. He was an amiable

fellow usually, until he saw another

cock approaching his stage. He ran

at the other bird, and the trespasser

ran toward him, matching step for

step. He lunged. The intruder

lunged, and both got a blunt bump
on the beak. He couldn't quit be-

cause the other bird wouldn't. The

more he fought, the worse his own
wounds became, for his "foe" was

his own image in a plate-glass

window.

Out of consideration for the cock

as well as for the window, several

men cornered him. They locked

him in a woodshed for several days,

and he behaved peacefully. He was

trustfully quiet, too, when they took

him twelve miles by automobile to

an estate where there were no plate-

glass windows through which "ri-

vals" could enter. But he didn't

stay. He longed for all that was

familiar to him. He disappeared

but never succeeded in reacliing the

old neighborhood.

While most people try to allure

peacocks to their premises, a few

actually object. Some, unable to

appreciate the generosity of vocal

concerts, particularly in spring,

even complained to the City Coun-

cil. The Council saw their point,

and as a result the number of pea-

fowl is kept below 200, another

reason for the birds to congregate

in a smaller, protected area. Occa-

sionally a cock, more venturesome

although less able to fly than a hen,

wanders across busy Colorado

Boulevard and even up toward the

mountains where a few years ago

peacocks lived in uninterrupted

freedom. But he never accepts an

inducement to stay.

The Arboretum has a five-acre

lagoon surrounded by man-made
jungle, tropical vegetation where

"African" movies are sometimes

staged. If jungle were really the

peafowls' preference, this could be

their domain, but they choose in-

stead the less dense sections. They

might never leave the spacious Ar-

boretum grounds except that food

offerings on the other side of the

fence are excellent. Perhaps, too,

the cocks like the applause they get

from people.

Although the Arboretum consid-

ers itself official custodian of the

peafowl, the birds are still their own
masters, and many prefer suburban

life. Occasionally Arboretum visi-

tors do not see peacocks at all and

are disappointed. But there is never

any doubt that peafowl are in the

vicinity. Their cry of "Help" re-

sounds across the lagoon through

the eucalypti and palms like a sav-

age cry from the jungles by the

Bay of Bengal.

•^ True to its reputation, this jaywalker is

"proud as a peacock" despite the fact that his

train has not grown back after the last molting.
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The Lizard with the

Jnghtemng Jrill
The animal puts it up like an umbrella, but not as protection against the rain

THOSE of us who date back to

horse-and-buggy days will

probably never forget runaways.

These were the hot-rod hazards of

the day—the frightened horses at-

tached to wagons or buggies that

tore headlong down the road at

what we remember as breakneck

speeds, often as not with a girl or

a woman hanging on for dear life

and screaming frantically for help.

What started runaways on their

reckless dash? As often as not it

was the sudden erection of an um-

brella or parasol by some thought-

less woman unfamiliar with horses.

Whether the flaring frill of Aus-

tralia's most bizane lizard produces

the same reaction in horses I do

not know. But the umbrella-like

By C. M. BOGEKT
Chairman and Curator,

Department of Amphibians and Reptiles,

American Museum of Natural History

mechanism the lizard possesses has

certainly produced "runaways"

among other animals.

What is so frightening to animals

about the sudden expansion of

something that has been folded? It

is difficult to say. But many birds

and mammals find it disconcerting.

In fact, it seems to scare the day-

lights out of some of them.

Reptiles employ innumerable

ways of warning, frightening, in-

timidating, or discouraging at-

tackers. Cobras rear the front end

of the body and spread a hood.

Iguanas and some of their relatives

distend a conspicuous throat-fan or

dewlap. And many other lizards

have ways of giving an illusion of

greater bulk from the viewpoint of

the enemy. But only the frilled

lizard of northern Australia and

New Guinea possesses anything

that remotely resembles an um-
brella.

When this lizard forages for

beetles and other insects that in-

habit the bark on trees, folds of

skin extend backward from the

head over the neck. Closer inspec-

tion discloses the existence of four

neat pleats in this loose skin. When
disturbed on the ground, the lizard

takes off on all fours. As it gains

momentum, however, it raises the

body to a semi-erect position and

runs on its hind legs. It covers 40

or 50 feet at a stretch, coming to a

stop sitting on its haunches. If

tlneatened, the Hzard suddenly

^ Frilled lizard at rest, -with its

umbrella-like expansions of skin

neatly pleated and folded.
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raises the pleated skin on the neck

in much the same fashion, indeed

on much the same principle, as an

umbrella. The assailant suddenly

finds himself confronted by a vast

expanse of skin, in the center of

which is a gaping red mouth that

adds to the lizard's fonnidable

appearance.

In Australia, dogs that have

learned to pursue and kill larger

and actually more ferocious lizards

refuse to come to close quarters

with a frilled lizard. A dog that

chases one as it takes off on its

bi-pedal dash for safety is in for

more than the thrill of the chase.

For the display of the frill is

Since 1927, Charles M. Bogert has

contributed articles to 26 publications,

including magazines, scientific journals,

and books. He has done extensive field

work, and his most recent publication in

collaboration with a Mexican colleague, is

a detailed study of the habits and beha-

vior of the Gila monster and its allies.—Ed.

^ When confronted by a pos-

sible enemy, in this case, the

pliotographer, the lizard erects

its frill and simultaneously
displays its gaping red mouth.

enough to bring the dog's chase to

an abrupt end, as though the dog

had been chasing a cat that sud-

denly stopped and simultaneously

transformed itself into a lion.

Doubtless the unexpected change

in the lizai-d's appearance helps in-

still fear in native animals just as

it does in the domestic dog.

The frill, a vast expansion of skin

on each side of the neck, is inti-

mately connected with extensions

of bones in the throat. These are

the same bones to which the tongue

and the dewlap are attached in

other lizards. In the frilled lizard,

specially modified muscles attached

to these bones serve to erect the

frill simultaneously with the open-

ing of the mouth. However, the

mouth can, of course, be opened

without distending the frill. The

frill may be nearly ten inches across

in a thirty-inch lizard.

Actually the frilled lizard is not

a very bulky beast. One with a

body scarcely ten inches long pos-

sesses a tail over twenty inches in

length. The animal is not well

equipped to inflict any serious harm

on an attacker. The frill has been

termed a "scare organ," a sort of

specialized bluffing mechanism. It

is not inaptly compared with the

gaping mouth and flattened body

displayed by American hognosed

snakes, but it's still not quite the

same sort of thing. Nor is the frill

to be compared with the hood of

the cobra, the gaping mouth of the

moccasin, or the rattling of the

rattlesnake. For these reptiles are

prepared to back up their displays

with far more formidable defensive

measures. As such, their actions ai-e

to be construed as conveying a

warning to the enemy.

With the frilled lizard, it's bluff,

pure and simple, but seemingly

very effective. Moreover, it comes

close to being unique—unless you

remember that innocent woman,

the umbrella, and the horse.
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IVIountains
on the

4 4 * . ^amfr^/i€
The worst avalanches in history,

their causes, and remedial measures

By Ann and Myron Sutton

W. Cross. U. S. Ccol. Surv.

A Slu:mgullioiv mud flow, western Colorado: a four-mile slide that poured into tlie valley

to a thickness of 300 feet. Melting snows caused it. It produced Lake San Cristohal, at hottom.

the night of December 16,

1
1920, a cold and bitter wind

swept across the bleak, treeless

plains of China's remote Kansu

province. Over an area of 30,000

square miles, night settled with icy

suddenness into the valleys and

along the cliffs. Peasants bundled

together for warmth and sleep in

mud huts and in hundreds of cave

homes carved in the high bluffs.

Suddenly the ground cracked,

and immense landslides of rock and

sand gushed from yawning cre-

vasses above the valleys. Mountains

slid sickeningly into lowlands.

Roadways dropped out of sight.

Trees toppled. Gullies opened. City

walls collapsed. Village after vil-

lage lay buried or in ruins.

Seven slides crashed simultane-

ously into a three-mile gap in the

hills, obliterating every living thing

except three men and two dogs.

These five living creatures, along

with a house and orchard, were

miraculously carried across the val-

ley on the crest of one slide. The
grotesque island was caught in the

cross flow of two other slides,

whirled in a giant vortex, and cata-

pulted to the slope of a near-by

hill.

After the movement subsided,

7,000 rescuers began releasing

dammed rivers to forestall disas-

trous floods. The few surviving in-

habitants remained so frightened

by recurrent shocks that they dared

not build substantial houses for the

duration of the winter, and many
froze to death under Kansu's bleak

and icy winds. The final toll: 200,-

000 persons.

The Kansu earthquake, as such,

might not have been so disastrous

had it not triggered the chain re-

action it did. For years the ground

kept shifting, flowing, faulting, and

traveling, inch by inch, until no

road or path remained safe for pas-

sage. No camel driver crossed the

fissured plains lest his beasts break

through the uncertain crusts.

What actually had happened?

Did a legendary dragon lash its tail

beneath the earth? Nothing in Chi-

nese vocabulary fitted this kind of

catastrophe. They called it simply

"a time when the mountains

About the Authors:
Myron Sutton, who is a museum

planner for the National Park Sen'ice, and
his wife Ann, who is a geologist with the
U. S. Geological Survey, became inter-

ested in landslides during a trip along

California's Route 1. Their avocations in-

clude bird-watching, skin-diving, hiking

and camping, and writing.—Ed.
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walked." Today mankind knows a

little more about the sort of thing

that happened to Kansu. We give

the name "landslide" to all these

deadly phenomena, be they flows,

creeps, or sudden avalanches.

Alpine valleys in Europe have

also been devastated. On Septem-

ber 4, 1618, a landslide in Italy's

valley of Chiavenna buried two

small towns, and out of the popu-

lation of 2,430 only 3 escaped.

Three villages in the Treviso area

were buried in 1772 and their en-

tire population wiped out.

On September 2, 1806, an eye-

witness watched Switzerland's Ross-

berg peak crack and split, saw the

forest on the mountainside wave to

and fro, and then watched the

whole gigantic rock mass move
down the slope, gathering velocity

and sweeping everything in its

path. It was said that so much fric-

tion was generated that moisture

turned to steam and flames shot out

from the slide. But observations of

this sort are usually based on mis-

identifying clouds of dust. The en-

tire avalanche rammed into the

Goldau Valley, burying four vil-

lages. Estimates of the lives lost

range from 4,57 to 800.

What causes these catastrophic

rock deluges? How do they get

started?

Elm is the highest village in

Switzerland's Sernf Valley, and for

years its inhabitants had been dig-

ging slate from a quarry at the base

of the Plattenbergkopf, a towering

peak that rose directly above the

town. From time to time, rock fell

into the quarry and from the moun-

tain. Even fatal accidents occurred.

But no one seemed to sense what

was happening.

The villagers continued, as the

years went by, to work the quarry

in spare time, removing the moun-

tain's delicate underpinnings. Even

after a great crack split the summit,

blasting was continued in the

quarry.

Finally, on September 11, 1881,

after a month of rain, part of the

mountain broke and splattered into

the valley, its debris reaching to

within 100 yards of the inn. The
people ran for their lives. Seven-

teen minutes later another landfall

crashed down upon the village,

overwhelming the inn and several

houses and killing a score of the

villagers.

Four minutes after that there was

a third fall, and it seemed as if the

whole mountain had come loose.

Witnesses said that as the great

mass roared into the valley with

terrific velocity, it pushed before it

a tornado-like wind that overthrew

houses like haystacks and blew

down trees like so many matches.

Within a few minutes, over 10 mil-

lion cubic yards of rock had buried

the village beneath 50 feet of

twisted, jumbled earth. The land-

slide obliterated 115 townspeople.

In the Canadian Rockies, peace-

ful and sleeping Turtle Mountain

rises 3100 feet above the village of

Frank, Alberta. Frank is a mining

town and always has been. Its coal

seams lie squarely at the base of

the mountain. Although coal min-

ing was not the sole reason for what

happened, geologists think it

helped.

At dawn on April 29, 1903, after

heavy rain had sopped the moun-

tainside, a mass of rock nearly half

a mile square and 500 feet thick

broke loose from the east face of

Turtle Mountain and plunged thou-

sands of feet. It plowed through

the village, blocked the mine en-

trance, destroyed 7,000 feet of track

along the Crow's Nest Railway, and

npps, V. S. Geol. Sun.

^ A COLLAPSED FARM at Buhl, Idaho, which shows how large pieces of land can
be lost through landslide. The lower flat areas were originally at the upper level.
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^ Large blocks of ground are breaking away from this cliff in California.

Stabilization is often impossible when the situation lias advanced so far.

rumbled on at express-train speed

for 2/2 miles to the far side of the

valley. Between 60 and 70 persons

were killed. The scene today is still

marked by a wicked and naked

scar that spans the valley, a shatter-

ing reminder that when old terra

firma gets up and moves, nothing

can stop her.

Thus man himself is occasionally

the culprit. But even though coal

mines and quarries sometimes en-

courage slides, nature's unaided

forces often combine to make a cliff

collapse. Streams undercut slopes.

Weak rock strata crumble. Earth-

quakes generate subterranean forces

that tear loose unstable mountain-

sides; and other deep-seated stresses

and strains rattle precarious slopes

beyond their equilibrium.

By far the greatest cause of land-

slides is saturation by water—part
of the cause of the Swiss and Turtle

Mountain slides. Every rock mass

or jumble of boulders holds itself

in place by friction—at a position

known as the angle of repose.

When heavy rains douse these

slopes, each piece of rock is "lu-

bricated" by ground water. The
whole slope is slickened just as

surely as if it had been greased.

Then, if the bedrock on which it

rests is nothing more than slippery

clay—look out below!

In 1950, the Swedish town of

Goteborg, built on a clay meadow
and stream bank, rode along on a

horizontal landslide that jumbled

houses, swallowed up the railroad

station, and x^itched furniture, autos

and inhabitants into the wavy,

lurching streets.

Just before the turn of the cen-

tury, Portland, Oregon, learned

about landslides the hard way. Two
reservoirs were built on a clay slope

and lined with concrete. The con-

crete began to crack, and it was
discovered that the entire slope

was sliding downhill. Since the

reservoirs cost over a quarter of a

million dollars, Portland engineers

went to work to save them. The ex-

perts discovered that the more it

rained each year the more slide

movement occurred. Consequently,

they drilled a network of tunnels

and shafts and drained the ground

beneath the reservoirs. It worked.

The sliding stopped for good.

When landslides plunge into and

block well-watered mountain val-

ley's, they often create huge reser-

voirs. Probably the best-known one

was formed in Wyoming's Gros

Venti-e Mountains, just south of

Yellowstone National Park, on June

23, 1925. For days, the Gros Ventre

valley lay under pelting rains com-
\

bined with the downwash of melt-
(

ing snows. Suddenly an enormous

rock mass, estimated at 50 million

cubic yards ( enough to cover Man-
hattan to a depth of two feet),

pulled loose from the north spur

of Sheep Mountain and slid across

the valley, ramming against the op-

posite wall to a height of 350 feet.

This heap of rock, soil, forest,

and debris jammed so tightly tha';

it blocked the rampaging Gros

Ventre River and formed a dam be-

hind which a lake began ominously

to rise.

For two years the dam held, dis-

charging the lake's surplus waters

by seepage. But on the morning of

May IS, 1927, after heavy snows

had begun melting in the moun-

tains, the slide-blocked lake over-

topped its dam and broke through.

At that moment, four miles down-

stream the village of Kelly was anxi-

ously eyeing the swollen river. Sud-

denly the appearance of ranch

,

utensils warned Forest Ranger C.

E. Dibble that something was

wrong at the dam.

Jumping into his automobile, he

rushed up the road leading to the

dam. On a hill above Woodward's

ranch, about a mile below the dam,

he saw the flood crest. While he

watched, it wiped out the remain-

ing ranch buildings.

There was no time to lose.

Dibble turned around and sped

back to the village, shouting the:

alarm. He dispatched messages

down the Gros Ventre and Snake

River valleys to warn the inhabi-

tants of impending flood.

At 11:00 A. M. a giant wave fif-

teen feet high burst from the mouth

of the gorge above Kelly and swept

through the village, carrying away

every building in sight except the
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scliool, the church, and one high-

level cottage. It continued on down .

the Snake River, to be felt as far

away as Idaho Falls, Idaho.

Mudflows have wiped out forests

on Lassen Peak in California and

Mount Rainier in Washington.

Even New England's Green and

White Mountains have been scarred

by avalanches in centuries past.

Canoemen in the upper Ama-

zon's untamed jungle country live

in dread of riverbank slides, which

sometimes stir up violent waves

that overwhelm good-sized boats.

The U.S.S.R. has had landshp

catastrophes, especially in its Trans-

caucasus and Volga regions. In

Scandinavia, slides are most com-

mon in clay banks along streams

and fiords. An Allied bombing raid

near Norway's Kjeller Aerodrome

in April, 1944, started landslides

'that lasted all summer.

On a flight over Central and

South America, scars, slides, and

slump terraces give airline pas-

sengers the imj)ression that the

Andes are falling apart.

In truth, all mountains are. But

they do not always collapse with

violence and destruction. Some
landslides move so slowly that their

movement is perceptible only by

measurement or by the visible dis-

placement of trees and telephone

lines.

Switzerland's creeping Monte

Arbino remained harmless and vir-

tually unmoving until the begin-

ning of the twentieth century. Then

its summit slowly began to move at

a rate of about six inches a year.

Nobody in the valleys below was

alarmed. But Monte Arbino's an-

nual rate of movement kept in-

creasing until by 1928 the summit

v^'as "scooting" along at six inches

an hour.

Cracks appeared in the mountain,

and boulders started sliding down-

hill. At length, the menace became

so great that government authorities

ordered the valley evacuated. And
just in time. On October 2, 1928,

over 30 million cubic feet of rock

rumbled into the valley, burying

forests, fields, houses, and roads.

Whether they move fast or slow,

landslides are costly wreckers.

Slides closed the Panama Canal

seven times after it was opened in

1914 and caused the loss of millions

of dollars in tolls. Before that, slides

had disrupted excavation of the

canal for weeks at a time, destroy-

ing steam shovels, locomotives, and

other equipment, as well as miles

of track. Said Lieutenant Colonel

D. D. Gaillard, who had charge of

the Central Division vvhere most

slides occurred: "So far as my own

^ Near Kettle Falls (Wash.), slides have eaten into fields and for-

ests. Ei-osion controls, if jironipt. sometimes prevents wholesale damage.

F O Joni'^ V S Cuol SuTV.
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experience ... is concerned ... I

know of no single thing which has

done so much to complicate the

engineering problems of our work,

or to hinder and lessen the yardage

output, as the slides. ... I do not

think it any exaggeration to say that

nearly 200 miles of track work . . .

has been necessitated since the com-

mencement of the work, solely on

account of slides."

Landslides, big and small, cause

far more damage to roads than is

generally realized. In the Appala-

chian Mountains, where rock strata

are upended anyway, slide damage
runs into millions of dollars annu-

ally. West Virginia alone has suf-

fered more than 1,000 slides, which

have pulled out large sections of

primary and secondary roads.

How can this wholesale damage

be prevented? What can be done

about it? Though slides have always

plagued mankind, only within the

last century, and particularly in the

last 40 years, have engineers and

geologists made much headway.

The Highway Research Board of

the National Research Council is

grappling with the problem. Land-

scape experts and general engineers

have devised mathematical methods

and formulae for determining how
stable a slope is and what the

chances are of its giving way. Prob-

ably the most fundamental step in

stabilizing a slide is to provide

proper drainage. Plantings or stair-

step embankments are important

safeguards. Buttresses, cribbing,

walls, and pilings also help. But

when these are not enough, the

slope has to be removed entirely or

the road relocated, whichever is less

expensive.

Highway engineers are a long

way from knowing fully about slides

and how to control them. So far,

corrective and preventive tech-

niques are inadequate, and geolo-

gists are constantly searching for

new remedial measures. When more

is learned about these catastrophes,

it may be possible to stop landslides

before they start, thus avoiding the

kind of doom that befell Kansu,

Frank, Goldau, Elm and other val-

leys where the mountains walked.
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•^ The ORIGI^AL drawing, evidently done with a sharp knife, at right. The mirror image at left was evidently pro-

duced because the cambium or growth layer was injured by the knife and did not lay down new wood for a time.

A Tree with a Boy Inside
A picture carved in a tree turns up some 60 years later inside the trunk

EARLY last November I re-

ceived a letter from Miss Mary

A. Meyer of Liberty, New York, in

which she told an almost incredible

story about a section of a tree trunk

that fell apart and revealed a draw-

ing of a boy near its center. The

chunk of wood had been displayed

in a store window, where it caused

a great deal of amazement. A tree

surgeon from Rochester told Miss

Meyer that he had never seen any-

thing like it.

At first I frankly doubted that

this could be anything but a "freak

of nature," a chance resemblance.

The most likely explanation seemed

to be that some normal pattern in or

on the wood had been interpreted

By Jack McCormick

by an overimaginative person as a

human face. It might be merely an

unusual configuration in the wood,

or it could be the product of a

peculiar series of cracks that had

developed in the felled trunk. Or,

the portrait of the boy could be an

intricate design etched by the my-

celia of a wood-rotting fungus.

My other thought was that it

might be the work of a prankster

who had found the chunk of wood
after it had been cut, carved a pic-

ture on its inner surface, and then

^ It was in this section of the log that the picture came
to light when the wood split along one of the growth rings.
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placed the artificial curio where it

would be certain to be found.

Then came a second letter from

Miss Meyer, together with the pho-

tographs accompanying this article.

,
Imagine my surprise to learn that

the picture inside the tree had ac-

tually been drawn by someone.

The explanation must therefore

be as follows. Employing a sharp

knife, the artist apparently carved

an outline of his subject on the tree

trunk, penetrating the bark. In the

process, the thin cambium tissue,

the growth layer of the tree just

beneath its bark, was wounded by

the artist's lines. For the next few

years, the cambium layer produced

new wood everywhere except along

those wounds. But each year, the

new growth closed in slightly upon

the lines. Finally, the wounds were

overgrown and remained hidden

until the tree was felled. According

to Miss Meyer's estimate, approxi-

mately 60 years of growth rings

grew around the trunk after the

picture was drawn.

The wounds must have created

a weak zone in the wood of the

trunk, for after the tree was cut

down, a fracture developed in this

weak zone. This split resulted in

the unveiling of the original carved

wood surface on the convex ( inner

)

section and of a mirror image of

the caricature on the concave

(outer) surface. This mirror image

was produced by the growth of new
wood everywhere but along the

wounds caused by the artist's knife.

The appearance of the caricature

in the photograph suggests that it

has been emphasized slightly by

tracing its lines with ink or paint.

Perhaps this was done to make cer-

tain it would show in the photo-

graph. Or it may have been done to

help people see the picture while it

was on display in the store window.

Be that as it may, this is the only

curiosity of its kind I have ever seen

among the many strange phenom-

ena of plant growth that have been

brought to my attention.

JACK McCORMICK is Staff Ecologist

of the American Museum of Natural
History. He holds degrees in Botany from
Butler University and Rutgers University.
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Institute of Archaeology in London. His

many writings include Tlie Dawn of Euro-

pean Civilization.

THE GREAT CHAIN OF LIFE

...... by Joseph Wood Krutch

Houghton Mifflin, S3.75

227 pp., illus.

Reviewed by N. J. Berkill

T^R. KRUTCH'S newest book, like its

predecessor, Tlie Voice of the Desert,

finds much of its inspiration in the dry

wilderness near his Arizona home. This

time, however, his theme is broader: the

nature of life and the emergence of its

manifold forms, starting with growth, sex,

and death in the Volvox, that colonial

enigma at the junction of the plant and

animal kingdoms.

Throughout the first part of the book,

Dr. Krutch is concerned mainly with

phenomena and problems of instinctive

behavior, which he strongly feels are not

fully accounted for by the theory of mu-

tation and natural selection. No doubt

many biologists share his belief, for even

if current genetic theory can be stretched

to embrace all instinctive behavior, it may
yet be far from the whole truth. There

are good reasons, I think, to suspect that

something vital to our understanding is

still missing. In any case, the alternative

to neo-Darwinism is not necessarily some

form of neo-Lamarckisni, as Dr. Krutch

seems to suggest, any more than the al-

ternative to fascism must be communism.

Later on he turns his attention to the

phenomena of emergent consciousness

and intelligence among salamanders,

birds, and mammals and again is not

satisfied with orthodox evolutionary

theory.

In one fascinating chapter, Dr. Krutch

describes and discusses the dependence

of life upon life, the robin and the worm,

and the agricultural ant and his fungus

gardens, for example. In another chapter,

he describes superbly the transformations

of the Monarch Butterfly from egg to fly-

ing insect. At all times, he is interesting,

and most of the time persuasive.

When Krutch goes on to condemn the

callous attitude of most allegedly civi-

lized humans toward the rest of creation,

most biologists will agree with him; it is

our common concern that much is being

destroyed, perhaps forever. His plea that

man should both respect his fellow crea-

tures and, at the same time, cultivate his

own distinctively human qualities is one

that should be heeded. And this is poig-

nantly emphasized by his point that many
birds manifest a joy in living at least as

clearly as we ourselves, even though, by

our standards, they are not particularly

intelligent. The Great Chain of Life is

extremely good reading, and the pleasure

is enhanced by Paul Landacre's beautiful

drawings.

British horn and educated, N. J. Berrill

is Professor of Zoology at McCill Univer-

sity. He has written on a number of sub-

jects for Natural History.

V_jHIPPEWA INDIANS

- - - - By Sister M. Carolissa Levi

Pageant Press, $5.00, 385 pages

Reviewed by Sol Tax

'TpHIS is a lively account of a very alive

people—the Chippewa Indians of Wis-

consin. The author, a teaching member of

the Franciscan Sisters of Perpetual Ado-

ration, once taught in the Bad River Res-

ervation School. Her admiration for the

Indians grew with acquaintance; and she

undertook to know them better. Guided

by solid sense and scholarly care, she has

produced a book that is both sound and

original.

Sister Carolissa doesn't take account of

the theoretical literature in anthropology,

or on the Chippewa. ( It happens that the

Chippewa have figured very importantly

in studies of changes in culture as they

affect individuals. ) But this isn't a book

about social theory. It is a book about the

Chippewa, and on that subject she has

used the best descriptive and historical

sources. Better than that, she has read

newspapers and dug out documents. More
important, she has talked to people and

breathes life into the story she tells.

The Chippewa story after white con-

tact is not unlike that of other woodland

groups who have remained in their ances-

tral environments. Explorers were fol-

lowed by missionaries, then fur traders,

then settlers and government agents. The
French were first, and their influence con-

tinued.

The 80-odd pages devoted to the pres-

ent-day Indians on their six Wisconsin

reservations against their historical back-

ground constitute one of the fairest short

accounts available on problems besetting

Indians.

Sister Carolissa analyzes problems of

Indian livelihood, education, health, and
law enforcement. She offers no solutions,

and not too much hope. Perhaps she

senses that "solutions" couched in temis

of progress simply demand that Indians

become like whites, which is what Indians

have never particularly wanted to do.

Most of the book is devoted to brief

descriptions of Indian customs — social,

ceremonial, and economic — as recalled by
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older persons, recorded, or seen today.

Chippewa ways are interestingly illus-

trated in dozens of drawings by Peter

Whitebird, a Chippewa Indian, and in

numerous anecdotes. It may come as a

sinprise to some that the Chippewa (like

many other North American Indians ) still

live pretty largely in terms of Indian—not

white—values and ways. External trap-

pings have changed, but Sister Carolissa

did not have to engage in archeology to
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learn about Chippewa customs; she could

see or hear about most of them firsthand.

This account of the Chippewa Indian

makes fascinating reading.

The reviewer. Professor of Anthropology

at the University of Chicago, is a leading

authority on the American Indian.

JJUTTERFLIES AND MOTHS
- - Introduction by Alfred Werner

Random House, $10

176 pp., 34 color plates

Reviewed by Alexander B. Klots

'T'HIS book, which has a minimum of

text, is noteworthy chiefly for the

beauty and fidelity of its color reproduc-

tions. However, although the individual

composition of the plates is attractive,

there is no continuity to be found in the

selection and arrangement of the various

specimens illustrated. North American

varieties are almost entirely ignored. The
text consists of a hodgepodge of miscel-

laneous facts and includes a number of

elementary errors as well as several un-

justified statements. As a source of infor-

mation the book is feeble and unreliable.

Americans will be annoyed or amused to

see William Beebe constantly identified

as Lucius Beebe, the distinguished writer.

The reviewer, an authority on butterflies,

is Associate Professor of Biology at City

College (New York) and Research Asso-

ciate at the American Museum of Natural

History.
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HE BOOK OF THE SKY
----- edited by A. C. Spectorsky

Appleton-Century-Crofts, $10.00

490 pp., illus.

Reviewed by

Joseph M. Chamberlain

A IRPLANES, rockets, bombs, birds,

angels, butterflies, grasshoppers, and

aurorae are among the 91 subjects that

A. C. Spectorsky includes in his Book of

the Sky. The list of authors is like a roll

call of great literary names from the past,

interspersed with contemporaries from
the fields of radio, humor, and even sci-

ence fiction.

The editor's aim has been to capture

within one volume some of the most fas-

cinating aspects of man's relation to the

sky. Indeed, this is the one tenuous
thread that connects most of the selections.

The unrelated exceptions are excerpts

from astronomical literature, which repre-

sent another field altogether.

Diversity is an important factor in the

success of this book. The authors provide

a variety of literary styles, ranging from

the pedantic authoritarianism of Cotton

Mather to the wittiness of Robert Benchley

and the realism of Rose Wilder Lane.

Spectorsky sets the stage for each with a

brief preface.

The book contains one of the nicest

collections of historical and modern pic-

tures ever assembled in support of one

subject. It might be added that it is not

always easy for the reader to determine

into which century he is transplanted as

he progresses from one selection to the

next. Nor is it always clear what is fact

and what fancy. But the sheer delight

derived from each page more than makes

up for any lack of chronological or scien-

tific precision.

The reviewer. Chairman of the American

Museum—Hayden Planetarium, has writ-

ten many popular articles on astronomy

and related subjects.

THE GREAT MIGRATIONS j

--- by Georges Blond '

Translated from the French

by Frances Frenaye

Macmillan, $4.00, 192 pp.

Reviewed by Robert P. Allen

TpHIS is a well-written, dramatic, and

sometimes imaginati\'e re-creation of

the migrations, journeys, plagues, and

dispersals of gray lag geese, herring,

salmon, eels, American bison, locusts, and

lemmings, in that order. The author, who
has obviously spent many rewarding

hours going through the pertinent litera-

ture, excuses any deviation from known
fact by stating in advance that he has

treated his subject "not as a scientist but

as a writer." This gives him a latitude

which is artistically convenient and often

pleasant in its results.

The anthropomorphic approach to nat-

ural history seems to me unwarranted,

however, if not downright silly, in a book

for adults. The story of devotion between

a pair of gray lag geese is especially at

fault in this respect. M. Blond rejects the

orderly and fascinating mechanics of

animal behavior, failing to see that no

amount of humanizing can possibly pre-

sent a picture of animal life that is nearly

as exciting as the real thing. Mature

readers can appreciate the astonishing

perfection and beauty of innate behavior

patterns, social releases, and other estab-

lished evidence of the lesser animals'

ability to get along in the world without

thinking and commimicating in the same

manner as you and I.

Nevertheless, this is an entertaining

book and good reading.

Robert Allen is a naturalist and ornitholo-

gist with the National Audubon Society.

He is an authority on rare North American

birds. His latest book. On the Trail of

Vanishing Birds, will be publislied in

April.
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lushmaster! iicrf train paga 79

ieebe once wrote: "An Indian will

milingly undergo any physical

lardship, and he will face any crea-

ure in the jungle except a Bush-

naster." This awe is due in part to

he fact that the average length of

hose seen is about eight feet, while

)ossibly one of twelve feet may be

ncountered. Rarely is a Bush-

naster of less than five feet seen.

)f all the venomous snakes of the

rorld, it is second in size to only

he King Cobra. The natives are

/ell aware that these large, heavy-

lodied reptiles pack a lethal dose

f venom! Furthermore, unlike

ther snakes, they hold the right of

/ay, letting man yield ground or

uffer the consequences.

The reason no small snakes of

his species are seen, scientists be-

eve, is because the young of the

iushmaster (Lachesis miita) live in

urrows of rodents and armadillos,

seding on the young of those ani-

lals and spending little time above

round until they are mature

nakes.

In 1937 Dr. C. H. Curran wrote.

The Bushmaster, although famous,

3 not well known. It is not a com-

non snake, and there are few ac-

ounts of its actual capture." One
tears of areas where the bush-

aaster is plentiful, but Dr. Ditmars

pent weeks looking in vain for a

pecimen in an area reported to be

nfested with them. During 30 years

n the tropics, I have come upon
inly this one, and none has been

aken on the six square miles of

Jarro Colorado Island. Unlike the

'er-de-Lance, which gives birth to

rom 30 to 60 or more living young,

he bushmaster lays eggs in groups

if 7 to 14. Although it is reported

hat the bushmaster guards its eggs

ntil hatched, coatis, peccaries, and

odents undoubtedly take their toll,

iUSHMASTER

holding the bushmaster population

to a minimum.

In spite of its robust appearance,

the bushmaster has a comparativeh'

weak backbone. At capture or when
being forcibly fed, it must be han-

dled carefully, lest a valuable speci-

men be lost through this weakness.

Although this snake may be

transported safely by automobile or

boat, according to Dr. Elton it will

not, for some unexplained reason,

survive a long ride on horseback.

From egg to maturity, the bush-

master is practically unknown. Lit-

tle more is known of the mature

snake except that it is sullen, fear-

less, deadly. Refusing to take food

voluntarily and sometimes suc-

cumbing to internal pai^asites, it

seldom lives more than a few

months in captivity. To study it in

its natural habitat is practically im-

possible.

One little incident stands out

sharply in my mind as I recount

this snake story. An engineer who
has worked in the Panamanian jun-

gles for many years and knows

bushmasters from personal contacts

with them, refused to believe that

any six-foot snake, captured with a

four-foot butterfly net and bare

hands, could be a bushmaster. He
came to see for himself. Making no

comment about the snake as he

turned from the cage, he looked me
over for several moments before

drawling, "Mister, I reckon from

now on you're living on borrowed

time!"

"But we're over 200 miles away
from snake country, Fenwick."
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A The author in a room of Timpanogos Cave where the ceiling is a mass of coiled and intertwined helictites

The Helictites of timpanogos Cave
When is a stalactite not a stalactite? When special conditions of growth prodnci

these bizarre branched and twisted formations By William B. Sanborp
Photo^rnphs by 'he auttu

HIGH in the south wall o

American Fork Canyon ar

the chambers of Timpanogos Cav
National Monument, the "gem" o

Utah's Wasatch Mountains. A tra

winds a mile and a half upwav
from the headquarters of the Mom
ment to the cave entrance, som
1,000 feet above the canyon flooi

Regular guided trips are conducted

through the well-illuminated pa;

sageways deep inside Mount Tin

panogos.

A small cave, Timpanogos is a(

tually a series of three intercoi

nected caves: Hanson Cave, whic

is the entrance; Middle Cave; an

Timpanogos Cave proper. Lik

other caverns, these chambers ai

decorated with numerous stalai

tites, stalagmites, columns, draj

eries, and similar formations. A
though some claim that all cave

look a good bit alike, the "Tim

Cave" has one feature that sets

apart from the others. It real)
A OuTST.\N'DlNG CLUSTERS of helictites such as these abound in the chamber
known as the Coral Gardens.
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parklcs when it comes to liclictitcs.

Helictites may be described as

in unusual twisted or branchlike

orm of stalactite. Whereas stalag-

nitcs rise from a cavern floor, and

talactites hang down from the ceil-

ng, helictites seemingly defy

Ip'avity and protrude from the walls

;}f caves or encrust the sides of

litalactites. Helictites are not rare;

fhey occur in many limestone cav-

erns. However, the helictites in

fimpanogos are imsurpassed in

profusion, size, and beauty.

Many chambers in Timpanogos

ire resplendent with spectacular

lisplays of helictites. Some areas

look like underwater gardens, bril-

iant with fantastic coral-like fomis.

3ther walls are festooned with

imazing intergrowths of twisting,

•urling, and wreathlike helictites.

•ome resemble a woman's feathered

leckpiece from the '20's; others end
n a glistening burst of needle-

;harp aragonite crystals. Although
he predominant color of the for-

mations is pure white, these calcite

nd aragonite formations frequently

•ontain mineral impurities that im-

part pastel shades of red, green,

jlue, brown, and even lavender.

The delicate coloring and brilliance

)f the foraiations is best viewed in

he Coral Gardens, Father Time's
ewel Box, and the Chimes
Chamber.

What causes helictites? Basically,

like other cavern formations, they

u-e fomied by the evaporation of

nineral-laden waters. However,
;here is no precise explanation for

he weird, intertwined growths. It

s behcved that the combination of

arious factors, such as changes in

•avern temperature as well as the

/olume, direction, and humidity of

air currents, are causes.

If you are in the Salt Lake area

'ou will find the Timpanogos Cave
veil worth a visit. It is accessible

iy good highway, and fine picnic

jacilities are available at the head-
jjuarters area. Oh, yes; don't worry
1 00 much about that mile and a half

j.'limb to the entrance. The trail is

|;xcellent, and hundreds of school

hildren make it every year.

Little America Revisited c

history as one of the chief centers

for antarctic exploration was at an
end — or at least suspended. The
Atka therefore headed east to look

for a substitute site, and her first

destination was Sulzberger Bay,

some 200 miles from Little America.

This was far closer to the projected

site of Byrd Station, deep in the

heart of Marie Byrd Land, and
would therefore reduce the number
of miles to be covered by tractor

trains setting up that outpost. Byrd
Station was to become one of the

three main U. S. posts in the I.G.Y.

plan, the other two being this coastal

base we were looking for, and the

station at the Pole itself.

The chief drawback of Sulzberger

Bay was its inaccessibility. It had
never been entered by a ship, al-

though the Discovery, Kainan Maru,
and Bear had come near its en-

trance. It was a flight from the Bear
in 1940 that revealed the great di-

mensions of the bay, about 100

miles wide and 70 miles deep. Its

eastern portion lay in unclaimed
territory.

Blocked liy Ice

Around Cape Colbeck, almost

within sight of Sulzberger Bay, the

Atka encountered pack extending

up to the coast—the same situation

that had turned back the Edisto

seven years earlier. Ice-floe pres-

sure may not be fatal to a ship far

offshore, but where the pack is

blown against immovable ice cliffs

it might crush even the stoutest ice-

breaker. Jacobsen turned seaward
in an attempt to make an "end run"

around the area.

The way at first was made easy

by "Iceberg Alley," so named by the

crew because the bergs were lined

up in a double row, holding back
the pack on either side and allowing

the ship free passage between.

These were flat-topped tabular

bergs, apparently aground. Several

as measured by radar had a surface

as large as New York's Central

Park. Once we came to the end of

this avenue the pack became ex-

tremely heavy.

THE HELICTITES OF TIMPANOGOS CAVE

The ship was equipped with spe-

cial pumps capable of moving 104

tons of water from one side to the

other in 90 seconds through a series

of huge two-foot mains. The system

was capable of making the ship roll

about ten degrees to either side, but

its effect was disapjiointing. It

helped to keep the icebreaker from
freezing in but did little to crack

ice in front—where it counted.

Damage to a Screw

Jacobsen felt the ship was in

serious danger of being beset. The
ice floes in this area were reinforced

by pressure ridges that made them
22 feet thick in places, although the

thickness of the over-all floe was
only 8 feet. It was old blue-green

ice — in Jacobsen's words, "hard as

armor." The heavy layer of snow-

on top made it even more difficult

to break, because it cushioned the

blows of the Atka. Despite constant

backing and charging, it took the

ship three hours to gain two-and-a-

half ship lengths. Open water was
reached at last but at the cost of a

casualty that was to endanger the

ship for the rest of the operation.

At one point, as she backed away
for a charge, there was a sharp jolt,

which could only mean that one of

the twin screws had struck a sub-

merged extension of floe. We later

discovered that one entire three-ton

propeller blade had been lopped off.

The situation was serious enough

to make Captain Jacobsen decide to

go back and make a careful exam-

ination of Kainan Bay, 35 miles east

of the original Little America. Here
the Atka made fast to the bay ice,

and a six-man scouting party under

Major Wiener, including Waite and
me, set off on skis. Our purpose

was to find a route up over the 80-

foot cliffs of the shelf ice which
might be used by the tractors. We
wore sledging harness, consisting of

a loose canvas belt held up by
shoulder straps, similar to that used

in Scott's day. Each man's towing

line was in turn fastened to a long

alpine rope, at the end of which
trailed a boat sled, in which we
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carried a small load of food, extra

clothing, cameras, etc.

Wiener went first to select the

trail. Waite brought up the rear, a

quiver of trail flags over his shoul-

der. Every few hundred yards he

would plunge one of them into the

snow to mark our return route.

As we proceeded, a polar fog

known as "sea smoke" moved in,

first obscuring the icebreaker and

finally our nearest trail flag. For a

half hour we waited, until at length

we could see the hazy outline of the

sun, and with that as a clue to direc-

tion, we continued toward a "ramp"

we had seen from the ship.

When the fog lifted, we seemed

to see at least two crevasses cutting

across the ramp. Wiener decided

to go up alone, since this would

enable the rest of us to tend the

line and keep it taut in case he fell

through. He had brought a long

slender pipe with which he probed

as he ascended. He reached the top

without difficulty, and we soon fol-

lowed; but beyond, the surface

looked uncertain.

Dangerous Crevasses

Unfortunately, the ramp had not

brought us to the smooth shelf ice

plateau but rather to an area of

pressure ridges at the head of the

bay. There were great canyonlike

crevasses on either side of the ramp,

and it was possible that they looped

around in front of us, bridged with

snow. Wiener rammed his pipe into

their area as deeply as he could

without putting his weight on it and

reported that it became softer, in-

stead of denser, indicating possible

hollowness underneath.

On our way back, we found that

several of our trail flags were lying

on the snow or missing. We were
later told by men on the ship that

skua gulls — the "vultures" of the

antarctic — had swooped on the

flags, thinking them edible, and
plucked them out.

Later in the day, after the sun

had come out, we revisited the

ramp and Wiener's suspicions were

confirmed. There was indeed an

immense crevasse at the top, 20 to

40 feet wide and probably 50 feet

IIO

deep—enough to swallow all six of

us at once, had it caved in.

Although our scouting trip could

report no safe surface route to the

top of the ice shelf, the engineers

who were along as observers felt

that one of the existing ramps could

be made passable by bulldozers if

the big expedition decided to use

this bay. Meanwhile, to test the ice

sheet surface and see if it could be

compressed into a hard runway,

men would have to be lifted onto

the shelf by helicopter.

The next morning I was below in

the observers' living compartment

when Tilghman, a helicopter flier,

suddenly rushed in and seized his

flight clothes.

"There's been a crash," he said.

I ran up on deck and learned it

was John Moore who had crashed.

Within a few minutes we heard the

pulsing beat of a helicopter in

flight. It was Metrolis coming in

with Moore.

"Tell him to land on the ice!"

someone shouted. That would make
it easier to get an injured man to

sick bay without too many twists

and turns. As the helicopter low-

ered onto the ice, I realized that

we were immersed in a typical ant-

arctic white-out. Nothing could be

seen beyond the vicinity of the ship

except out to sea. A group of men
hurried to the 'copter, including the

Chief Pharmacist's Mate. Moore
had been lashed inside a boat sled

which in turn was tied to one of

the landing pontoons. They quickly

untied the cords and carried him

across the snow and up the gang-

way. The men on the quarterdeck

and upperworks looked silently and

anxiously at the bundled-up figure

of their shipmate. We could not see

his face, but his hand moved gently,

so we knew he was alive.

»White-eut" Crash

From those who saw the crash,

the story was gradually pieced to-

gether, though Johnny Moore
never lived to give his version of it.

He had just brought the Reverend

Daniel Linehan, S.J., director of the

Boston College observatory at

Weston, Massachusetts, to set off

some explosives to determine the

thickness of the ice sheet and find

out whether it was aground at this

point. Lieutenant Robert H. Lo-

reaux, Jr., was there already. Moore

dropped the scientist-priest andj

then lifted his machine into the aiij

to return to the ship. But impercep

tibly a white-out situation had de

veloped and there was no horizon

He tilted his machine forward foi

horizontal flight, but instead of fly

ing parallel to the earth, he flew ii

a 30-degree descent. The machini

crashed into the ice sheet at ful

power and tumbled through the ai

for about 75 yards before comin}

to a stop, its fjontoons in the air am
the rest of the machine a tangle(

mass.

Meanwhile, Metrolis was flyin;

in with Joseph L. Tavares, Gunner

Mate 2d Class, who was to hel;

Father Linehan set off his explc

sives. Northwest of Father Line

ban's equipment on the shelf, Mf
trolis saw the wreckage and radioe

the ship, "I think the other plan

has crashed."

Cautiously bringing his machin

down, he ran to the wrecked hel

copter. At first the pilot could nc

be seen. Then he was spotted ei

meshed in the wreckage, his fac:

in the snow. He was careful]!

pulled out and laid flat on the snovj

Metrolis explained to the injurel

man that he was going to cover h!

face so that he would not freesi

during the flight. The boat sled :i

which he was put was lashed to tl
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wind-swept pontoon. The pilot

lifted into the air, keeping his eye.

on the wreck, then looked for the

sharp horizon formed by the ice

cliffs against the charcoal "water"

sky over the sea. He spotted the top

of the ship's mast three miles away

and had begun horizontal flight at

55 knots when he felt a jolt.

To his horror, he realized that he

himself had hit the ice sheet. He
was luckier than Moore; his pon-

toons had hit flat and did not trip

but bounced him back into the air.

The crash took place at 10:20

A.M., and fifteen minutes later

Moore was aboard ship—a quicker

rescue could hardly be imagined.

The ship's doctor, Murray Kahn,

found Moore in deep shock due to

multiple internal and head injuries.

Moore's death threw a blanket of

gloom over the ship. Johnny Moore

had had many friends on the Atka.

He was constantly cheerful, dash-

ing, yet gentle — in fact, that most

attractive of human beings, a

Southern gentleman.

For Commander Jacobsen it was

a particularly severe blow. Over

and over he had emphasized the

principle that safety had priority

above all other objectives of the ex-

pedition. The captain is father to

his crew; the leader of the expedi-

tion is responsible for all his men;

and when one of them is lost the

heaviest burden falls on him, re-

gardless of the circumstances.

Kainan Bay the Choice

At a meeting of the observers, it

was agreed that Kainan Bay could

serve as a harbor for a major base.

An examination of aerial photos

taken on Operation Highjiinip

showed no substantial change in

the structme of the bay during the

past eight years, indicating that it

was more stable than the Bay of

Whales.

In six weeks the Atka had girdled

half of Antarctica, sailing 7,500

miles. Its scientists had brought

home new knowledge of the air,

water, snow, ice, and ocean floor

at the bottom of the world, and of

the regions of outer space that circle

the earth.

Letters finued from page 57

The calls are produced with the mouth

and nostrils closed, by shunting air back

and forth between the lungs and the

vocal pouch, passing over vocal cords

en route. When seized, virtually all toads

and many treefrogs also produce a warn-

ing chirp. Under natural conditions, this

enables the male to ascertain whether he

has clasped a female or one of his own
sex. He will promptly release a male but

will ordinarily remain with a female to

fertilize her eggs when they are ex-

truded. Toads commonly produce a warn-

ing vibration along with the chirp.

The true frogs (Rana) in particular

may give vent to "screams of fright,"

with the mouth widely opened at the

time. One night in Florida we had just

finished recording an enormous chorus

of barking treefrogs whose loud voices

could be heard above several other spe-

cies. I was gathering up the wire for the

microphone when behind me I heard the

most spine-chilling scream I've ever

Paint and



heard. I whirled around with my head-

hght to see a raccoon scarcely twenty feet

away that had just seized a leopard

frog and was carrying it in his mouth.

What interested me was that I was

the only other creature there who seemed

to be disturbed. Leopard frogs as well as

treefrogs and toads went on calling as

though nothing had happened, even those

within a few feet of the wading raccoon!

It seems, therefore, that when a chorus

is at its peak following heavy rains,

notliing short of his being seized will

inhibit a vocalizing frog.

There, at least, was one noise that

might have been expected to put a

momentary stop to the frog chorus but

didn't. We have not yet found all the

answers to these questions, but witli

portable tape recorders the research is

going forward apace and we are learning

new things about animal communication

all the time.

A CoAiRAUES from different continents, by William Vauglian.

The Tree That Isn't a Tree
Sirs:

I was particularly interested to read

the article on the Welwitschia tree in

Natural History some time ago. I am
afraid, however, that the author is wrong

as to where the tree is to be found. The
Welwitschia is found not only in Angola,

but in many parts of South-West Africa.

The Welwitschia tree can also be

grown from seeds. This has been done

successfiilly by the Chief Inspector of

the Botanical Gardens at Kiel, Germany.

The seeds were obtained from Mr. W.
Triebner, our chief botanist here. I am
sure he would be glad to send seeds and

instructions to anyone in the United States

interested in growing a Welwitschia.

D. M. L. FocK

Windhoek,

South-West Africa

The Welwitschia was discovered in

1860, almost simultaneously by two ex-

plorers operating separately and inde-

pendently: Welwitsch in Angola between

Mossamedes and Cabo Nagro, and Baines i

in the Walfish Bay area, in South-West

Africa, more than 400 miles south of the

Angola border. As Mrs. Fock indicates,

it has since been found to exist in many
places in between, in some spots in great

numbers.—Ed.

Sirs:

Greetings front Peru

I am a Permian teacher. Allow me to

express my gratitude to you for your ex-

cellent, valuable publication. Please accept

my gratitude and best wishes, and to you
and to the ladies and gentlemen who col-

laborate with you in tlie preparation of this

scientific material, a very happy 1957!

RiCARDo Tello DeVotto
Huancavo, Peru
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iighl for lourisls at Si. Augustine, Fia.-the Costillo de

San Marcos National Monument. It dotes back to 1672

In our oldest city — you'll find the fountain of America's youth

.

The first tourist to the St. Augustine area was the Spanish
explorer, Ponce de Leon, who landed nearby in 1513.
According to legend, he was searching for the Fountain
of Youth whose waters offered perpetual youth. Some
fifty years later the town was founded and later fortified

to protect the Spanish galleons as they sailed for the

Old World with the treasures of the New.

Today, St. Augustine offers treasures of its own to the

400,000 tourists who drive there every year. Besides the

oldest masonry fort, Castillo de San Marcos, there are

the Alligator Farm, the Lightner Museum of Hobbies
and, nearby, Marineland. And in the city"s quaint old
Spanish quarter, you"ll find The Oldest House as well as

The Oldest Wooden Schoolhouse.

In its turbulent 400-year history St. Augustine has been
put to the torch three times . . . been sacked by Sir

Francis Drake... known pirate raids and Indian attacks.

But through it all, St. Augustine has endured ... as this

nation itself has endured. This endurance . . . this will

to survive hardship and grow ... is the fountain from
which America draws its perpetual youth. And fittingly

enough, you'll find it well demonstrated in the nation's

oldest city, just about where Ponce de Leon looked for

it more than four centuries ago . .

.

FREE Tour Information

If you would like to visit St. Augustine, or drive any-

where in the U.S.A., let us help plan your trip. Write:

Tour Bureau, Sinclair Oil Corporation, 600 Fifth Ave-
nue, New York 20, N. Y. — also ask for our colorful

National Parks map.

SINCLAIR SALUTES THE NATIONAL TRUST FOR HISTORIC PRES-
ERVATION, an educational and non-profit organization of indi-

viduals and groups, which participates with its 180 member
organizations and the National Park Service in a nation-wide
program for the protection and development of America's heri-

tage of historic sites and buildings.

SINCLAIR
^ GreatName in Oil





Well, not really . . . but you can own an authentic model that

will make an eye-catching piece for your table, desk, or book-

shelf. The Museum Shop has two of them: Brontosaurus and

Tyrannosaurus.

Cast in white metal with a bronze finish, they were sculptured

by Mr. William Otto of Pasadena under the scientific supervision

of Dr. Edwin H. Colbert, a world authority on the subject, who
is Curator of Fossil Amphibians and Reptiles at the American
Museum of Natural History.

We know that everyone who visits the Museum is intrigued by

these massive monsters who roamed the earth millions of years

ago. So we think that you and your youngsters too will enjoy

having one or both of these authentic models in your home.

A card giving you interesting facts about the dinosaur is included

with each model.

Dinosaur Footprint Aslitrar

It's an accurate replica of a track made by one of the small, early

dinosaurs that lived during the Triassic period of earth history,

about 175 million years ago. This ceramic tray is attractively

finished in a green glaze and is about 6VL'" long and 4" wide.

$1.75, postpaid.

BRONTOSAURUS
One of the largest of all dinosaurs, it

attained a length of some 67 feet and

probably weighed about 35 tons. This

model is about 9 inches long.

$4.75 each, postpaid.

TYRAISINOSAURUS
This huge reptile was the largest of

all land-living carnivorous animals. Its

skeleton stands ISy, feet high and 47

feet long. It probably weighed about

10 tons and undoubtedly preyed upon
other large dinosaurs. This model is

3'/2 inches long.

$3.25 each, postpaid.

Members are entitled to a 10% discount from the

purchase price. Please send your check or money
order to:

THE
MUSEUM SHOP

The American Museum of Natural History, New York 24, N. Y.



Letters
A Part of the everted stomach of the starfish can be seen, enveloping and digesting the fish.

A Fish Eaten by A Star
Sirs:

Recently visitors to tlie Virginia Fish-

eries Laboratory in Gloucester Point were

gi\en the rare treat of seeing a sea star

eating a fish, as shown in the accompany-

ing photograph. The fish, a small spot, had
been injured in the collecting seine and

, LETTERS

was numbed by the chill waters entering

the display tanks. Thus it fell prey to the

slow snail-like advances of the sea star. The
starfish extended its arms o\'er the fish's

body and fastened its suction cup feet to

the wall of the aquarium. Then it everted

its stomach tlirough the small mouth open-

ing and placidly digested the fish.

Sea stars are also able to open and con-

sume oysters. Fortunately, however, their

depredations are not serious in Chesa-

peake Bay.
RoBEBT S. Bailey,

Assistant Biologist

Virginia Fisheries Laboratory

Gloucester Point, Virginia

continued on page 168
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Your New Books

Collecting for the World's Largest Fish Bowl Kenneth S. Norris
It is a real challenge to go fishing when your goal is to bring your fish

back alive and unharmed!

Operation Moonwatch John T. Kane
America's amateur astronomers are building "optical fences" for charting

the behavior of the first space satellites

Where are the Cedars of Lebanon ? Philip Ferry
History's celebrated tree is being protected and cultivated in various parts

of the ivorld

A Helping Hand to the Whooping Crane John O'Reilly
Unprecedented public and scientific interest rallies to preserve North

America's tallest, rarest, and most imposing bird

Pat-The-Whale Club
A strange qualification is necessary for membership in Antarctica's most

exclusive fraternity

A Chimp in tlie Woods Lilo Hess
Christine behaves like any well-trained chimpanzee at heme, but in the

woods the burden of civilization falls away from her

People of the Maguey W. J. Granberg with Maurilio Munoz
Thousands of motorists drive through their territory en route to Mexico

City, yet almost nothing has been written about them in English

The Saw-Whet Owl G. Ronald Austing
Through his hobby of bird banding, the author learned a lot about this

tiny owl

Rock Pictures in Mexico William J. Cox
Petroglyphs have been found in many parts of the world, but it is rare

for an inquisitive traveler to find a thousand of them in one place

Look, The Gulf Stream Robert Cushman Murphy
Few ever see it, though its importance to the life and history of the world

_^
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THE COVER THIS MONTH
The New England Aster (Aster novae-

angliae) is one of America's most familiar

and best-loved wild flowers. Its name
belies its range, for it grows throughout
much of the Lnited States east of the

Rockies. This colorful species delights

in sunny sites in fields or moist meadow-'
lands, where in good soil its harshly hairy

and very leafy stems rise to a height of

over six feet. The showy violet-purple

or rose-colored flowers contrast wonder-
fully with companion goldenrods.

Asters, or Starworts ( so-called because!

of the starlike floral heads), comprise one
of the largest and most widespread genera

of the giant daisy family (Compositae).
Some 200 species of asters occur, chiefly

in North America, where they are well-

known wild flowers. Unfortunately, they

are good examples of the old adage,

"Familiarity breeds contempt," for in their

native America they are practically un-

known as cultivated garden flowers. Euro-

pean horticulture, on the other hand, has

welcomed them with open arms and with

another name, Michaelmas Daisies.

W. H. Hodge
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1bmorroT\^ is in sl brief ca.se

Many of the plans, ideas and dreams that will bring us better

products and a higher standard of living are already in existence.

They may be among the papers in the brief case of a chance

acquaintance ... an idea in the head of a hurrying stranger.

We like to think that some of the best of these new ideas are

in the brief cases and files of Olin Mathieson employees. To us,

you see, making the best products possible today, is only part of

the job — planning tomorrow's new and better products is just

as important.

Producers of many fine products

under such brand names as

SQUIBB • OLIN • WINCHESTER
MATHIESON • WESTERN

*'The priceless ingredient of every product

is the Honor and Integrity of its maker."

OLIN MATHIESON CHEMICAL CORPORATION
460 Park Avenue, New York 22, New York



new science books

from

SCRIBNERS

THE DARWIN READER
Edited by Martson Bates
and Philip S. Humphrey

Fer the first time, a brilliant

one-volume edition of the
works of Charles Darwin. The
selections contain the essen-

tial parts of The Autobiogra-
phy, The Voyage of the
Beagle, The Origin of Species,
The Descent of Man, The Ex-
pression of the Emotions, and
parts of lesser-known books.
An excellent critical bibliog-

raphy for those interested in

further reading. Illustrated
with line drawings. $6.75

ATOMS AND THE
UNIVERSE

G. O. Jones, J. Rotblat,

G. J. Whitrow

In straightforward, under-
standable language, three dis-

tinguished scientists present
the results of the research of
classical physicists, nuclear
physicists and astrophysicists

; into the structure of matter
and of the universe. Modern
theories, their practical appli-

cations and conclusions to be
drawn for the future are thor-
oughly discussed. Illustrated
with photographs and dia-

grams. $4.50

\ ANIMAL NAVIGATION
J. D. Carthy

Here is a fascinating study of

the ways in which animals
make use of sign posts un-
perceived by humans. It took
man many centuries to devise
instruments to help him find

his way around the earth,
while for thousands of years,
unaided by gadgets, ants have
returned to their nests, birds
have migrated for hundreds
of miles and eels have swum
back to the continents from
the depths of the Atlantic.
Illustrated with photos and
line drawings. $3.95

^ ,,^ At all bookstores

^%', CHARLES SCRIBNERS SONS

YOUR NEW BOOKS

A Two F.4MILIES OF DERVISHES, the inhabitants of Belt Cave: The Seven Caves.

T.HE SEVEN CAVES
. by Carleton S. Coon

Alfred A. Knopf, $5.75

384 pp., illus.

Revieived by William F. Albright

cARLETON COON is not only one of

the most versatile American anthropol-

ogists but is also a master of the light

literary touch. He skillfully intersperses

serious discussions with entertaining ac-

counts of his excavating adventures; his

book is hard to lay down.

There is little doubt that Dr. Coon

has dug more prehistoric caves in Africa

and Asia than any other scholar. In addi-

tion, he is one of the foremost living

authorities on the races and cultures of

man. Essentially he is a pioneer and, like

most pioneers in the prehistoric field, he

has already had to abandon more hypo-

theses than many archeologists are even

aware of. Since he realizes the nature of

scientific exploration. Dr. Coon is always

ready to recognize past errors and use

them as steps to further achievement.

After a lucid introductory chapter on

"Why Some People Dig Caves" and how,

the author goes on to describe his adven-

tures. First comes High Cave near Tan-

gier in Morocco, where he began his

digging eighteen years ago. This was

ii6

followed by excavations in northwestern

Iran, Afghanistan, and Syria, nearly all

of which proved to be rich sources of

new data. Finally, the author digests his

scattered material into an original syn-

thesis.

The outstanding departure in this book,

is Coon's lavish use of radiocarbon dates,:

many of which have never before ap-,

peared in print. Most have been checked;

and double checked and may be treated

with confidence, though caution is still

needed in dealing with dates over 20,000

years ago. These new facts suggest some

interesting possibilities witli regard to

such intriguing questions as the migra-

tion of Neanderthal peoples and their

ultimate fate, tlie direction of cultural

diffusion in tire Upper Paleolithic, and

the antiquity of agriculture in southwest-;

em Asia. g

Dr. Coon deserves hearty congratula-j

tions for tliis fascinating and informative

account, which is capable of interesting

tlie most experienced reader and at the

same time of giving the intelligent novice

his first glimpse of tlie charm of arche-j

ology.
J

Dr. Albright, an eminent orientalist anc

archeologist, has spent many years in the

Middle East. He is Chairman of the Ori-

ental Seminary at Jolms Hopkins Uni-

versity.
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Meeting prehistoric
MAN
- - - by C. H. R. von Koenigswald

Translated from the German

by Michael Bullock

Harper, $3.50, 216 pp., illus.

Reviewed by

Roy Chapman Andrews

f~\R. von Koenigswald gives the keynote

of this book in his foreword remark

that it should really be entitled Diary of

a Paleontologist. For instead of a critical

analysis of human fossil remains, it is

actually the account of a dedicated man's

vi.sits to the slirines of his scientific re-

ligion. I doubt that any other student

of human evolution has personally ex-

amined so many sites of important dis-

co\ cries as has this author. "I have

roamed Java;" he writes, "entered the

ca\es of Peking Man; hunted through

Chinese apothecaries' shops; visited tiie

sites of prehistoric finds in South Africa;

md gathered material in Oldoway Gorge

[Tanganyika]. These are tlie experiences

[ «i.sh to record in this book."

The narrative of his pilgrimages is

interesting and informative reading for

both laymen and scientists. At times his

story changes from one place to anotlier

in a somewhat confusing manner, but

such lapses are not particularly important.

In 1931, von Koenigswald received an

appointment from Holland as paleontolo-

gist for die Geological Survey of Java,

the country of the Ape Man, the famous

Fithecanthropus erectus about which a

storm of scientific discussions had raged

for decades. Nothing could have been

more welcome to the author. For years

he worked in Java, where he not only

solved the question of the age and re-

lationship of Pithecanthropus but also

made some important discoveries of his

own.

A very productive source of fossils, he

relates, proved to be Chinese apothecary

shops all over the world. The Chinese

believe fossils are remains of dragons

and possess medicinal qualities. Conse-

quently, e\'ery drugstore carries an as-

sortment as ordinary stock. With the aid

of a "prescription" for dragons' teeth,

von Koenigswald found several enormous
teeth from a creature he named Gigan-

topilhccus blacki. Some authorities con-

sider it to be definitely human, but as the

author cautiously states, "The riddle . . .

remains to be solved."

In 1941, a collector in Java sent him
die fragment of a gigantic jaw containing

three teeth. This was undoubtedly
human, and von Koenigswald designated

it Mcganthropus palaco javanicus. Giant

Man of Ancient Java. "How big he was,"

says the author, "is difficult to estimate;

some credit him with the height of 8

feet, 3 inches."

When the Japanese occupied Java, von

Koenigswald became a prisoner of war,

but he had already arranged for the

safety of his fossils. All of them survived

tlie war, even the one Solo skull which

was carried to Japan as a birthday pres-

ent for tlie emperor and was recovered

after the war.

Dr. von Koenigswald has led an excit-

ing, satisfying life as a fossil hunter.

This he successfully transmits to his

readers in Meeting Prehistoric Man.

The reviewer, Roy Chapman Andrews, is

the world famous explorer and is Hon-
orary Director of the American Museum
of Natural History.

Affable savages
. — ....--by Francis Huxley

Viking, $4.75, 287 pp., illus.

Reviewed by Charles Wagley

TN 1941, when I was on a prolonged

expedition to northeastern Brazil, sev-

eral parties of Urubu Indians came to visit

the post on the Pindare River that was

our base. They were naked and largely

untouched by civilization. Only a few

years before, they had made war on

Brazilian frontiersmen and the Tenetehara

tribe. In view of this, we all looked upon

diem with awe and considerable respect.

A Author Francis Huxley with
Urubu friend Tero : Affable Savages.

But they were gay, friendly people, who
even invited us to visit tliem in their

villages.

I decided then either to go soon myself

and study this unknown Tupi tribe, or to

urge another anthropologist to do it. Ulti-

mately I did neither, but since then two

young anthroiiological experts have visited

Her friends were

otters and squirrels

and birds—

and especially

Lora, the seal

Sea

By ROWENA FARRE

•"T^His IS the true story of Rowena
-*- Farre's girlhood in the wilds of

Scotland. Living miles from any-

where, Rowena's best friend is Lora,

a seal—and a delightful friend she is.

She is gay, capricious, loves picnics-

sets the places herself— is always the

first to collect letters from the post-

man, sings, plays the trumpet, the

organ, or any other instrument she is

allowed to get near.

This is a book about the adventures

of a true nature lover for nature

lovers of all ages.

Illustrated with drawings by
Raymond Sheppard

$3.00 at all bookstores,

or send your order today to

RINEHART & CO., INC., Depl SM-1
232 Madison Ave., New York 16

Gendemen:
Please send me postpaid, copies of

SEAL MORNING by Rowena Farre

@ $3.00. I enclose remittance of

Addr.

City Zone State
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'"The best intro-

duction to natural
history that has
yet been written."
— Marston Bates,

N.Y. Times

The Great
Chain of Life

JOSEPH WOOD KRUTCH
S3.75 Illustrated H.M.Co.,

ii8

A Oi'i'f)SITK)N TECHMQIF, fof clinihliif; a broad chimney: Starli^]it and Storm.

and studied these Indians. One is Darcy

Ribeiro, whose writings are now l^eing

pulilishcd in Portuguese. The other is

Francis Huxley, who has just written this

unusual book based on his two trips to

Uriibu villages.

Like his great-grandfatlier Thomas and

his father Julian, Francis Huxley has the

ability to set down scientific concepts in

a most readable form. His presentation of

scientific information is both sensitive and

personal. His book is at once a useful

scientific document and a highly interest-

ing account of his own experience. He
gives a rather complete picture of Urubu
tribal life and culture; but he is at his best

when describing individuals and the de-

tails of his personal relations with tlrem.

In my opinion, emphasis on the Urubus

as former cannibals is quite tenuous. Hux-

ley's basis for such an interpretation is

one story from the past and a comparison

with the extinct Tupinamba Indians. He
makes a point of describing clearly his

background facts, however, so the reader

can judge its validity for himself.

Reading this book was to me like re-

visiting and learning more about an old

acquaintance. I believe that others, who
have never been there, will find equal en-

joyment in sharing Huxley's experiences.

Professor of Antliropologij at Columbia

University, Dr. Wagley is a leading au-
j

thority on the ethnology and sociology of

Brazil.
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H ARLIGHT AND STORM
....... by Gaston RebufFat

Translated from the French by

Wilfred Noyce and Sir John Hunt

Dutton, $5.50, 189 pp., illus.

Revieived by
J. Monroe Thorinctoiv

"pHIS book, which is the English edition

of Etniles et Tempetes, transmits faith-

FuUy the spirit of the original; it will fas-

inate all readers who enjoy the thrills

of climbing.

Part One contains four sections dealing

with the techniques of mountaineering.

Part Two is the story of Rebuffat's ascents

jf si.\ classic Alpine peaks: Grandes Jor-

asses, Piz Badile, the Drus, Matterhorn,

Cinia Grande di Lavaredo, and Eiger.

These climbs were made, in each case, on

the great north faces of the mountains

along perilous routes.

Rebuffat is a guide by profession. He
tvas born in Marseilles, learned to love the

hills of his native Provence, and subse-

quently became one of the greatest moun-

tain climbers of all time. In 1950 he

participated in the French expedition to

Annapurna and later acted as supply agent

For the British Everest expedition. Sir John

Hunt describes him as "an intensely

iiuman person, who has discovered

dirough the medium of mountains the

true perspective of living."

Fortunately, guides are more articulate

now than they were in the, Victorian era.

Rebuffat expresses his own contentment

in saying, "the vocation of guide is one

of the best in the world."

jDr. Thorington is an American Alpinist

and an authority on the history of Alpine

•Umhing. His books on the subject include

jMont Blanc Sideshow (1934).

V^UEST FOR A CONTINENT

. ...-by Walter Sullivan

McGraw-Hill, $4.50

375 pp., illus.

Reviewed by Henry M. Datek

"pVER since Admiral Byrd's first antarc-

tic expedition in 1928-30, Americans

ha\e been increasingly interested in this

remote part of the world. This interest

will reach a peak during the International

Geophysical Year (1957-58), when 12

nations will support more than 50 scien-

tific stations in the antarctic.

Walter Sullivan has put together from

research and experience a timely book on

the background of this international ef-

fort. Quest for a Continent is basically

the work of a good reporter setting down
the material he has found useful in in-

terpreting the events that daily take place

before his eyes. This information will be

equally useful to the general reader who
is on the recei\'ing end of current dis-

patches from the antarctic.

Mr. Sullivan's opening chapter sum-

marizes existing geographic and scientific

knowledge of the South Pole. But from

here on. his approach is primarily histori-

cal. From the mass of available material,

his selections emphasize United States

accomplishments and the more recent

explorations, with especially full accounts

of the expeditions in which he himself

participated. Mr. Sullivan has a good

journalistic eye for lively episodes that

capture reader interest.

At times, Sidlivan's treatment does less

than justice to the earlier explorers and

occasionally he overlooks the accomplish-

ments and significance of others. Still,

these faults are minor and will perhaps

offend the specialist but not seriously mis-

lead the general reader. The book's ex-

tended coverage of Byrd's U. S. Antarc-

tic Service E.xpedition of 1939-41 should

bring that extensive effort the public rec-

ognition it deserves. Its significance at the

time was quite overshadowed by the out-

break of World War II.

In brief, nowhere else can one find so

much useful up-to-date information so

attractively presented. To the American
reader who has time for only one volume,

Quest for a Continent is fully recom-

mended.

Dr. Dater is the official Historian of

the Office of United States Antarctic Pro-

grams in Washington, D. C.

On climbing

.-...-.--by Charles Evans

Countryman Press, $5.00

191 pp., illus.

Revieived by Williaim O. Douglas

""pHIS is a book that will be cherished

by all who turn to the mountains for

recreation. It is written by one of the

world's greatest authorities, a member
of the victorious Everest team and leader

of the expedition that conquered Kan-
chenjunga. Some chapters tell of per-

continuetl on page 166

PREHISTORIC STONE
ARROWHEADS
*Faund in American Caches

7 ASSORTED SIZES $1 flO
STONE VARIETIES ^Pn,i

R. T. WATERS (direct import)
1383-95 E. 26 St., Brooklyn 10, N. Y.

NOW— choice selections from Audubon's famous
Ornithological Biography— featuring 12 Audubon
paintings reproduced in full color for the first time I

THE BIRD BIOGRAPHIES OF
JOHN JAMES AUDUBON

Selected and Edited by ALICE FORD

Here is the exuberant chronicle of Audubon's most thrilling adventures
as a naturalist from the cliffs of Labrador to the bayous of Louisiana!

A Classic to place beside Audubon's

The Birds of America

From the 500 biographies in the original Ornithologi-

cal Biography, first published in five volumes in 1839,

Alice Ford has selected, arranged and edited 80 of
the. most characteristic and revealing of Audubon's
observations.

Highlighting this handsome volume are 12 original

Audubon paintings from the Harvard University

Library collection, exquisitely reproduced in full color.

Alive with the joy of di.scovery, the songs and the

splendors of the world of birds, this unique volume will

thrill every lover of natural history, art and Americana!

60 FIFTH AVENUE, NEW YORK 11, N. Y.
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^ Not outdoor swimming pools, but the ocean-

arium, Marineland of the Pacific, in California. At
left is the largest salt water tank in the world. It is

four stories deep and 80 feet in diameter.

BEFORE dawn, the smell of cof-

fee and bacon induced me to

wriggle my way out of my warm
sleeping bag into the chilly morn-

ing darkness. Breakfast over, I

helped carry our pile of gear down
to the water's edge. With the first

gray streaks of light stretching

across the glassy Gulf of Lower
California, we launched our skiff,

chmbed aboard, and started for the

fishing grounds.

This morning, as on many others,

we were going fishing, but not in

the ordinary way. Our purpose was

different from that of the party

already aboard the chartered Mexi-

can shrimp trawler in San Felipe

Bay. My companions and I were

after fish too, but we were out to

bring 'em back alive for our ocean-

arium (Marineland of the Pacific)

in California.

We had one fish in particular

on our minds this morning. For six

months, the Totoaba (pronounced

"to-TWA-va") had been vainly

sought by our staff. These magnifi-

cent bronze fish undergo a yearly

migration up the Gulf of Califor-

nia. The migration starts dvuing the

early months of spring, passing the

fabled fishing port of Guaymas
and gradually reaching the shallow

muddy delta waters of the Colo-

rado River at the head of the Gulf

of California. In this brackish water

the Totoaba spawns and disappears

again into the depths of the Gulf.

In the latter part of April, great

schools arrive at the little Mexican

World's Largest
Fish Bowl

It is a real challenge to go fishing when

your goal is to bring your fish back alive and unharmed

By Kenneth S. Norris

fishing village of San Felipe, en-

route to the delta. Here individuals

weighing as much as 225 pounds

are caught.

Totoabas are the giants of the

croaker family. The weakfish of

the Atlantic and the white sea

bass of the Pacific are close rela-

tives. The nearest relative to the

Totoaba is a very similar though

smaller fish found only along the

shores of China.

The Chinese prize this fish for

a white taffy-like sac that runs

along under its backbone. This sac,

called the gas bladder, is used by

the Chinese for a special soup

stock considered a great delicacy.

The Totoaba has a similar gas blad-

der, and for years Mexicans fished

Marineland of the Pacific pko

this giant animal solely for this

bladder, which they dried and ex-

ported to China.

Now once again we were back

at San Felipe for another try at

locating the Totoaba. For four days

we had fished without success, and

this was our last day. Even if we
were lucky enough to find one,

we must haul it quickly from the

water. A badly fatigued specimen

would stand little chance of sur-

viving the rough trip across the

350 miles of desert and mountain

that lie between San Felipe and

our oceanarium.

Our plan was to catch the Totoa-

ba on heavy hand lines and large

hooks, using live two- to three-

pound channel croakers for bait.
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A LuNCHTlME in the huge fish tank at Marineland of the Pacific.

We would bring the big fish

quickly to the surface and sHde it

into a partly sunken portable fish

tank, or "live car." The live car

would then be towed back to port,

beached on the sand in front of

our camp, and the fish carried to

the tank truck. From there it would

go non-stop to its new home in

Marineland's great oval fish tank,

where over 100 species of fishes

already shared the half-million gal-

lons of sea water.

Far out on San Felipe Bay we
boarded our chartered Mexican

shrimp trawler. Obeying the seem-

ingly inviolable custom of the land,

the boat arrived four hours late—

and with another charter party

already aboard. Our momentary

anger subsided when we found

them to be good sports who took

an interest in our quest.

The live car and skiff were tied

astern, and we chugged off toward

the fishing grounds a few miles off-

shore. Before we had gone far, the

boat stopped. It is a constant

source of wonder how these trawl-

ers manage to hold together, not

Formerly a Research Assistant at Scripps

Institution of Oceanography, author Ken-
neth Norris is now Curator at Marineland
of the Pacific. His special interests and

projects include the evolution of desert

lizards, the zoogeography of Baja Cali-

fortiia and Mexico, and the thermal be-
havior of intertidal fishes.—Ed.

to say run, so we were not siu*-

prised. Their ancient decks are

cracked, scarred, and mostly paint-

less. Their engines are of many
extinct species for which replace-

ment parts have long since ceased

to exist.

However, parts or no parts, the

Mexicans are equal to the antics of

their engines. The engineer, Gre-

gorio, plunged into the smoke-

filled engine room with a piece of

wire in one hand and an oily rag

in the other. When he emerged

empty-handed a few minutes later

the engine was thumping evenly.

There were four of us from the

oceanarium. The two collectors

were equal to the task. The Cliief

Collector of Marineland of the

COLLECTING FOR THE WORLD S LARGEST FISH BOWL
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A 'W'he.n' a fish such as this 200-pound black sea

bass is hauled rapidly from deep water, its gas

bladder swells vintil the fish's internal organs are

compressed. The fish will die unless the bladder

is immediately deflated with a hypodermic needle.

> New specimens ar-

rive at Marineland's
pier on the collecting

boat, Geronimo.

^ The Chief Collector of Marineland of

the Pacific, Frank Brocato, with his assist-

ant, "Boots" Calandrino. A fisherman in

Pacific waters for 30 years, Brocato is a

master at desisnins: new nets when needed.

Pacific, Frank Brocato, is a stocky

powerful man of Sicilian descent.

His father fished the waters of the

Mediterranean before coming to

the United States at the turn of

the century. He brought with him

designs for boats and nets unknown
in this country. The virgin waters

yielded huge catches, and the

foundation of a new industry was

laid.

A Superb Collector

For 30 years Frank fished the

Pacific, using every sort of com-

mercial gear. Then he was offered

the position of Chief Collector for

the new oceanarium being built at

nearby Portuguese Bend. The
challenge of keeping alive the fish

he had so often caught intrigued

him. All the old enemies who had

ripped and tangled his nets in the

past would be fair game. Basking

sharks, dolphins, and giant black

sea bass would have to be caught.

Fishes he had never seen would

be met and conquered in the trop-

ics and the arctic. Being inventive

and curious by nature, Frank

couldn't resist, and Marineland ac-

quired one of those rare beings—

a

superb collector. He uses all his

seemingly limitless knowledge of

marine life to search out and cap-

ture fishes never sought or encount-

ered by commercial fishermen.

New and strange nets are created

from balls of twine. Traps and fish

stretchers, porpoise catchers, and

fish tanks are built as needed.

The other collector was "Boots"

Calandrino. He had been appren-

ticed to Frank at thirteen and has

worked with him for nearly 20

years. He is called "Boots" because

he is so thin that about all you

see of him are his big rubber sea

boots. Frank is Boot's giimhah, or

the rough equivalent of godfather.

To the Italians, family bonds are

very strong, and a gwnbah has a

very real authority over his godson.

Frank's teaching, well leavened

with his volatile Sicilian tempera-
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iiicnt, has given Boots marvelous

skill with nets, lines, blocks, and

all the variety of gear found on

fishing boats.

Generally it is utterly useless for

the uninitiated to help these two

men. All one succeeds in doing is

slowing things down and disrupt-

ing a smoothly running team. The
third member of the group was

Jim Long, a Marineland announcer

along for the ride. My job as Cura-

tor at the Oceanarium had brought

me along.

Out on the fishing grounds, bait

was quickly caught and placed in

wash tubs set on the after hatch.

The big Totoaba hooks were baited

and dropped to the bottom. We sat

quietly on the heaving deck for a

long, long time. Suddenly my line

gave a mighty yank. I yelled in

surprise and dropped it. At the

same moment, Frank set his hook

in another unseen fish. Luis, the

Mexican skipper, snatched up my
line, which was rapidly snaking its

way off the deck. Frank and Luis

worked the fish around astern

while Boots opened the ports on

the live car, and let it sink almost

level with the surface of the sea.

The strength of the big fish dug
the heavy lines deep into the men's

hands. In a few moments we could

see the flash of the fish, 20 or 30

feet down. Then the fighting

stopped and both fish were easily

pulled to the surface. Each
weighed close to 100 pounds and

was between 5 and 6 feet long.

Critical Moment
Once at the surface, both Totoa-

bas turned over, belly-up, and

feebly sculled in circles. When a

fish such as the Totoaba is hauled

rapidly from deep water, its gas

bladder swells until all the fish's

internal organs are crowded and

compressed. If it is left long in this

condition, death is certain. Accord-

ingly, I took off most of my clothes

and jumped into the live car- in

water up to my shoulders, waiting

for the two fish to be ushered in.

Acrobatics were required to get

them into the car as the sea had
become quite rough, but in they

came. I wrapped my ami around

each fish in turn and inserted a

long hypodermic needle into it's

swollen body just behind its pec-

toral fin. As the waves dashed over

me, I held them under water and

A A COMMON DOLPHIN rates

a foam rulsber mattress on
her journey from the sea to

a waitin" truck.

^ A STRIPED DOLPHIN Ijeing

lowered into the quaran-
tine tank at Marineland. It

will *tay til ere for a while
before being introduced
into the porpoise pool.
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massaged their bodies to let the

gas from their bladders escape

through the needle in a hissing

stream of bubbles. Once the needle

was removed, the fish righted

themselves and sank to the bottom.

When I felt them brush against my
legs as they circled around the car,

I knew they stood an excellent

chance of surviving.

tn. Long Vigil

Afternoon was upon us and the

wind was rising, so we brought in

our lines and headed for home with

the live car bucking along behind.

As we slipped along the coast

in front of our camp, we dropped

the anchor of the live car overboard

and left the fish and the car bob-

bing in the rough sea. After land-

ing, we saw that the surf was far

too rough to beach the live car, so

we cooked dinner and waited for

the wind to drop.

We were worried about our To-

toabas for two reasons. First, we
knew it was possible that they

might become seasick from the un-

usual motion of the live car.

Strangely enough, many fish are

subject to motion sickness when
carried on vehicles of one type or

another. Second, we were afraid

that, as darkness came, the isopods

might rise from the bottom of the

bay and chew our Totoabas to

death. These are little white crus-

taceans that swarm in uncountable

numbers in the waters of the Gulf

at certain times. A trapped fish has

no protection against them and is

soon reduced to a pile of clean

bones. These little demons nip at

anything alive that comes their

way. They are a plague to swim-

mers in the Gulf, but the worst

they can do is to drive bathers

ashore.

Moining came with the wind
still blowing a gale into my sleep-

ing bag. It came, unchecked, di-

rectly across the Gulf from the

east, stirring up waves that now
crashed on the beach as four im-

penetrable lines of breakers. Frank,

Jim, and Boots were already out

on the beach, peering anxiously at

the sea. It was useless to think of

bringing the fish ashore. San Felipe

has no piers, but the breakers pil-

ing on the beach would dash our

live car to splinters in a few mo-

ments.

Most of the morning we waited,

pacing the beach in hopeless frus-

tration, knowing that every delay

gave us less chance of bringing the

Totoabas back to Marineland alive.

It was maddening to think that

our long-awaited and coveted To-

toabas were swimming in the bob-

bing live car within a few hundred

yards of us and that we could do
nothing but futilely curse at the

elements that kept us from them.

Time was everything. Every lost

hour weakened the fish more in

the bucking swash of the live car.

The Mexicans stood with us, their

sad faces turned to the foaming

surf. All the American fishei-men

and their wives came down on the

beach to watch and commiserate

with us.

Finally, the wind began to shift

slowly toward the north, and be-

fore long it was blocked from the

bay by the cone-shaped peak of

Punta San Felipe. Almost imme-
diately, the sea began to calm. Out
through the surf went Frank and

Boots in the skiff. Soon the cum-

bersome live car was wallowing in

the still-fonnidable surf. Jim and I

tied the tow line to our big truck

and slowly drove up the beach,

inching the live car onto the sand.

We moved slowly because if the

live car were hauled out too far

at once, the weight of water in-

side would split it open like a

watermelon. Sea water gushed
from its open ports. Frank and I

jumped inside the car as waves

crashed over its open hatch. We
could see our precious fish still

vigorously alive, sculling around

the tank in two feet of water. We
eased each one into a big canvas

stretcher and handed it out to Jim
and Boots, who then ran it across

the beach and slid it into the salt

water tank on the waiting truck.

Once the Totoaba were all

loaded into the truck, we hauled

the live car out onto the dry beach.

Its keel had been cracked by the

pounding surf, but it had done its

job well. Then we stopped for a

moment to savor the realization

that our prizes had actually sur-

vived their ordeal and that with

good luck on the trip home they

would soon be swimming in the

big oval tank for all to see.

As there was no chance to re-

fresh the salt water in our truck

tank on the trip home, we pushed
along the highway without stops,

except for an occasional sandwich

and to check our pumps, aerators,

and temperature control apparatus.

At every gasoline station where we
stopped, we hopped on top of the

tank, lifted the slatted cover, and

peered down into the murky water

at our, by now, priceless cargo.

Since large Totoabas had never

before been transported alive, we
didn't know what to expect. So

every time we saw our specimens

moving slowly but strongly in their

little private 10,000-pound sea, we
looked at each other and breathed

simultaneous sighs of relief.

Early in the dark morning, Jim

hopped down from the truck and

opened the gate at Marineland of

the Pacific. We brought the big

truck under the boom and quickly

hoisted the Totoabas into the quar-

antine tank on the top deck, where

they were checked by Dave Brown,

the Aquarist. He decided that they

were in good enough shape to be

put directly into the display tank,

so the gates were opened and the

fish swam into their new quarters.

The four of us watched tlii-ough

the glass ports from below, as the

big fellows cruised strongly around

the tank, scattering the smaller fish

in front of them.

White Sea Bass Problem

The other fishes at Marineland

have been captured in numerous

ways. The white sea bass of Cali-

fornia waters is a lordly silver-col-

ored fish, which we dearly wanted

to capture and add to our display.

We caught many, but each one

went into deep shock when it was

lifted into the holding tank on

board the collecting boat, Geroni-

mo. Invariably each one died be-
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A Bertha, the 400-pouiid hlack sea Ijass, gives spectators a fisliy glance through lier viewing port.

fore reaching the comparative

freedom of Marineland's huge fish

tank. Experiments were carried out

on this species for a year before

the first fish reached the tank and

lived.

Some were bhndfolded. Others

were injected with curare, a potent

muscle-relaxing drug used by Ama-
zonian natives to tip their blow

gun darts. Pure oxygen was bub-

bled into the mouths of still others,

and some were attached to floats

immediately after capture in an

attempt to tire them slowly. Noth-

ing worked, or even gave promise

of working. Finally an entirely new
boat tank was built that allowed

the captives to swim in a wide

circle in partial darkness, into a

strong current of water. Success

was then immediate, and this spe-

cies is no longer a problem.

Mounted on the prow of the

Gcroniiuo is a harpooner's pulpit.

When a school of dolphins is

sighted, Frank turns the helm over

to Boots and climbs into this little

steel basket, with the white bow
wave curling away just beneath

his feet. He grasps a sti-ange-look-

ing apparatus called a "porpoise

snare," which he developed as a

result of many discouraging weeks

of trial and error. Just ahead, a

large school of striped dolphins

mill lazily at the surface of the

calm sea. A cloud of gulls circles

over the school. Grotesque, archa-

ic-looking pelicans flap laboriously

into the air, glide along with their

long bills pointed downward, then

suddenly tip over and plunge with

wings half open into the sea. Glit-

tering scales shining in the water

reveal that all these creatures are

COLLECTING FOR THE WORLD S LARGEST FISH BOWL

harrying a school of ancho\'ies.

As the Geronimo cuts through

the school, the dolphins are gal-

vanized into leaping pursuit of the

boat. By two's and three's they

veer toward the bow, where Frank

waits, tensely clutching his snare.

Ten feet clown, the dolphins streak

into view, rolling over as they swim

and peering up at the onrushing

Geronimo above them. Almost with-

out increase in the speed of their

powerful flukes, the beautiful black

and white mammals streak ahead

of the boat and surface for an

almost instantaneous breath of air,

many yards from the bow. Others

swim up from under the vessel and

nearly rub their backs against the

prow as it shears through the water.

Finally one big dolphin starts to

surface just ahead of the pulpit.

Frank lunges. We turn to see the
conlinnni on jiase Ifil
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A A VOLUNTEER OBSERVER demonstrating the Moonwatcli Telescope near one of the T-shaped poles.
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iOONWAIC
America's amateur astronomers are

building "optical fences" for charting the behavior of the first space satellites

U^ATELLITE spotting" by ama-

v3 teur star gazers is expected to

rnake an important scientific con-

tribution to one phase of the In-

ternational Geophysical Year.

Under the supervision of astron-

omers at the Smithsonian Astro-

physical Observatory in Cambridge,

Massachusetts, the amateurs are

being organized into volunteer sat-

ellite observation teams.

The prototype of the spotting

stations that will be set up through-

out the country has already been

developed in an apple orchard in

Silver Spring, Maryland, a suburb

of Washington, D.C. There, a

group of amateur astronomers have

worked out the instruments, sys-

tem, and techniques to be used

for spotting the tiny, elusive space

voyagers as they flash overhead at

a speed of some 17,000 miles an

hour — a velocity that will take

them around the earth in about

100 minutes.

Just how do you go about find-

ing a 20-inch metal sphere travel-

ing at that speed, several hundred

miles from the surface of the earth?

That's the question the scientists

are up against in visually track-

ing the space satellites of Project

Vanguard. There are no precedents

to go by. The whole idea of an

artificial moon is so unique that

no one really knows whether or

not the satellites will ever be seen

by human eyes.

It is also planned to have them

tracked in their orbits by an elabo-

rate radio combination known as

Minitrack. A minute transmitter in

the satellites, operating on a fre-

quency of 108 megacycles, will

transmit continuously at a power

of between 10 and 50 milliwatts.

But several things are worrying the

scientists responsible for the track-

ing. One is that the satellite trans-

mitters may not function after

being blasted up to an orbit by
three-stage rockets. The chances

of such malfunction may be slight,

but with each satellite representing

an investment of millions of dol-

lars and many thovisands of engi-

neering man-hours, the tracking

people cannot afford to put all their

eggs in one electronic basket.

Another problem is the fact that

the small battery-powered trans-

mitter in each satellite can last

only a short time. A satellite may
have a "life" of several months

before it spirals into the dense

lower atmosphere and comes to a

fiery end. As it begins to be slowed

by atmospheric friction, it will spi-

ral into an unpredictable orbit. Ob-
servations of this final orbiting are

much needed to determine atmos-

pheric density at heights about

which little is now known.

Thus, if the radio transmitters

are inoperative, it will be up to

the visual observers to find the sat-

ellites and make enough accurate

observations to establish their or-

bits. And in any case, when the

battery in a satellite transmitter

goes dead, visual observation will

supplant radio tracking. In the last

John Kane is Assistant Director of Pub-
lic Relations for the National Society of

Professional Engineers but in his free

time writes articles on astronomy, a sub-

ject that has fascinated him since high
school days. For some time he has pur-
sued his astronomical interest with his

own four-inch reflector telescope.

By John T. Ivane

stages before it spirals to a flaming

death, visual observers will be

needed to keep track of the satel-

lite's erratic orbital wanderings.

The Smithsonian Astrophysical

Observatory, designated as respon-

sible for the optical tracking pro-

gram by the National Academy of

Sciences, is installing 12 powerful

telescope-cameras in strategic areas.

These are maneuverable, but not

nearly maneuverable enough to

find a satellite when it is first

placed in its orbit. The operators

have to know where to point the

instruments. The same thing will

apply when a satellite is in its

final stage.

Here is where the teams of ama-

teur astronomers come into the pic-

ture. The Smithsonian Observatory

scientists are supplementing the

telescope-cameras with "optical

fences." These will be located

throughout the country at favor-

able points and manned by the

skilled "eye power" of volunteer

teams organized by local astron-

omy groups. In this way the sci-

entists hope to cover the skies

along specific meridians where the

satellites can be reasonably ex-

pected to pass in the United States

and in participating foreign coun-

tries.

When a committee of amateur as-

tronomers was appointed early in

1956 to develop the volunteer vis-

ual observing program of Opera-

tion Moonwatch, its members were

faced with something that has been

all but overlooked in the blizzard

of publicity concerning the satel-

lites. The moons are, of course, vis-

ible by reflected sunlight. A 20-inch

sphere, even though polished to
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miiTor-brightness, will, at its clos-

est distance of about 200 miles, ap-

pear only as a point of light of the

sixth visual magnitude. Experi-

enced star gazers know that this

represents the faintest star one can

see with the naked eye on a very

clear night. As the satellite swings

out to the apogee of its orbit,

which may be as far as 1500 miles

from the earth, it will fade to an

object of perhaps the ninth or tenth

magnitude. Such a faint object can

only be seen with a telescope.

Other Hindrances

Amateur astronomers know that

very few nights in a given area

offer really good "seeing." Even on

cloudless nights, atmospheric haze

may be present. This will further

dim the appeai-ance of the satel-

lite. Cloud cover can be expected

over many places, even in dry sum-

mer weather, so this also will limit

tlie opportunities for visual spot-

ting and tracking.

When the space satellite i^ro-

gram was announced, many news-

papers were headlining stories

about how the satellites would be

visible at dawn and dusk over their

cities. The satellites will be visible,

but only to those who are making

a definite and well-equipped sky

search. The chances of casually

looking up and seeing one are

about as poor as seeing a man with

green hair at 2 p.m. on Tuesday.

The amateur astronomers began

their attack on this visual problem

by finding a suitable optical instru-

ment. G. R. Wright, chairman of

the National Advisory Committee,

and his group tested a variety of

binoculars, monoculars, army sur-

plus optical systems, and other odd
devices, before they decided to de-

sign and constiuct an instrument

themselves. Hoy Walls and Robert

Dellar, both government engineers,

figured the optics for the "satellite

spotter" that became the recom-

mended instrument for Moonwatch.
It is simply an 8/2-inch aluminum
pipe with a series of lenses giving

a wide-angle view (12/2 degrees)

at a magnification of 5/2 times. To
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enable the observer to have an

overhead view while looking

straight ahead, the telescope has

a front-surfaced mirror mounted at

a 45-degree angle in front of the

objective. Any amateur who has

ever made a telescope should be

able to assemble this device.

Here is the system that has been

worked out to date for the observ-

ing teams of Moonwatch:

A number of observers, possibly

15 to 20, will be seated along a

north-south line, in the center of

which is a 25-foot pole with a 10-

foot crossbar at the top. Each ob-

server will mount his telescope on

the meridian and align it by means

of two small lights on the pole.

Each observer's view will take in

a different, although overlapping,

section of the sky.

The exact latitude of the observ-

ing station is known, as are the

fixed angles of the instruments

above the horizon.

For timing the observations, one

recommended procedure will em-

ploy a tape recorder to pick up
short-wave time signals from WWV,
the National Rureau of Standards

station at Beltsville, Maryland. The

recording machine will operate con-

tinuously during the entire observ-

ing session. Then, when an observer

spots the telltale point of light

speeding across the sky, he will

watch it closely until the instant

it passes behind the pole or the

crossbar. At the precise moment
the satellite crosses the line, the

observer will call out a prearranged

word signal. This is recorded on

the tape along with the WWV time

signal. Other timing methods are

also being considered.

The leader of the observing team

will then send the exact time at

which the satellite was seen to

cross his station and the angle

above the horizon at which it ap-

peared. This infonnation will go to

the operators of an electronic com-

puter at the Smithsonian Obser-

vatory in Cambridge. The memory
system of the computer already

"knows" the latitude and longitude

of each observing station. It takes

in the new data and calculates an

:

orbit for the satellite. Once the or-

bit is known, the telescope-cameras

can be pointed at the proper sec-

tion of the sky.

As the satellite spirals into its

A A TABLE-TOP MODEL of the Moonwatch set-up, with astronomers receiving

instruction in the background: a scene at the home of G. R. Wright,

Chairman of the National Advisory Committee.
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final stage, the same visual obser-

vations will be used to calculate

its ever-changing path. It is from

these orbital changes that scien-

tists will get the data concerning

atmospheric density.

From this description of Opera-

tion Moonwatch, it can be seen

that lone-wolf observers can make
no contribution to visual satellite

tracking. A network of functioning

observation stations will be needed.

Sighting reports will be accepted

only from team leaders who have

been carefully screened and se-

lected.

The visual dimness and great

speed of the satellite (it will cross

the entire United States in about

ten minutes ) are not the only com-

plicating factors. The satellite's or-

bital plane, even if unaffected by

air resistance, will actually under-

go certain changes because of the

influence which our planet's equa-

torial bulge will have on the satel-

lite's path. It will cause the orbital

plane to keep swinging around in

the direction opposite to that in

which the satellite moves, with a

period of about 70 days.

This motion of the orbital plane,

along with tlie rotation of the earth

and the motion of the earth around

the sun, presents a complex geo-

metrical situation. The problem is

further complicated by the fact that

the satellite can be seen only at

dawn or dusk, when it is illumi-

nated by the sun and when the

observers are looking up from the

darkened earth. The variations in

the satellite's orbit and other things

having to do with its schedule

may prevent a given observing sta-

tion from seeing it under favorable

conditions oftener than two weeks

apart.

When a definite orbit has been

determined, the observing stations

will be kept informed as to when
they can expect the satellite to

pass overhead.

Many Volunteers

G. R. Wright, at whose apple

orchard the prototype observing

station has been constructed, has

received a steady stream of appli-

cations from amateur astronomy

groups volunteering to join the

Moonwatch program. Future appli-

cants are requested to write to:

Coordinator of Visual Satellite Ob-

servations, 60 Garden St., Cam-
bridge 38, Mass.

"Practice " observing sessions with

aircraft will be held, but there

won't be any satellites to practice

on until the first one is sent up

some time in 1957 or 1958. By then,

the observing teams will be ex-

pected to make "real McCoy" sight-

ings.

Dr. J. A. Hynek, associate direc-

tor of the Smithsonian's satellite-

tracking program, is depending on

his "optical fences" to make the

first and last visual observations

of the satellites. "The amateur as-

tronomer teams of Operation Moon-

watch may well be the backbone

of the visual tracking assignment,"

he points out.

The whole satellite project is full

of uncertainties. But one of the

certainties is that a lot of skilled

observers from the ranks of the

country's amateur astronomers will

be giving nearby outer space a

concentrated scrutiny during 1957.

They feel it's worth many hours

of sky watching to help spot and

track the first man-made moons in

this planet's several-billion-year his-

tory.
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A Remnants of the once plentiful tree are preserved in a national park near the village of Becharre, 84 miles

north of Beirut, in the Lehanon Mountains. Note the size of the trees as compared with the horse in the distance.

[edars of iBbanon?
History's celebrated tree is being protected and cultivated in various parts of the world

By Philip Ferry

LEBANON is a nation with a

/background of history that

spans all the classical epochs of re-

corded time. It has known conquer-

ors and invaders from the Phoeni-

cians to Napoleon's legions and

from the armies of Europe during

the two world wars to the present

Arab-Israeli crisis.

The Cedars of Lebanon
(
Cedriis

lihani), the country's national tree,

reflects this continued process of in-

vasion and destruction. Cedars of

Lebanon National Park is an easy

three-hour drive from Beirut, the

capital of Lebanon. The route fol-

130

lows the shore of the Mediterrane-

an, or the Phoenician coast as the

Lebanese call it, for most of the

way until the road begins its climb

to the uplands of the park. The
country is rocky and bare; in places

the landscape for miles around is so

covered with rocks that the ground

is hardly visible.

The route climbs steadily upward
until it reaches an altitude of about

6500 feet at Les Cedres (the park

site is still called by its French

name ) . The Cedars hotel is set in a

high semi-circular ridge. Refresh-

ments are provided for visitors. The

setting together with the altitude

makes the Cedars a favorite sum-

mer resort area, while in winter it

is equally popular with skiers.

Here at Les Cedres is the pro-

tected remnant of the historic Ce-

dars of Lebanon, possibly the most

celebrated trees of all time—a single

grove totaling only a few hundred

trees. There are several smaller

groups in Lebanon, and—as is not

generally known — a much larger

one exists in Turkey some 370 miles

northwest of Beirut. It is in the

Taurus Mountains at Katran dagi,

south of ElmaH. Unfortunately, this
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stand is being gradnally destroyed

by lumbering, as all the more-

southerly ones have been through

the ages.

The ancients called the Cedar of

Lebanon the "Tree of God," because

the wood went into the roof beams

of all the celebrated temples of

Egypt, Sidon, Tyre, and Baalbeck.

Solomon's Temf)le, begun in the

tenth century before Christ, was

roofed with cedar from Lebanon.

When this edifice was destroyed by

Nebuchadnezzar some five cen-

turies later, another temple was

built on the spot and likewise roofed

with cedar. The Ark of the Coven-

ant, most sacred of Hebrew reli-

quaries, is thought to have been

constructed of cedar from Lebanon.

The ancient Egyptian solar boats

recently unearthed near the great

pyramid of Giza, which were sup-

X^osedly constructed about 2S00 B.C.,

are of Lebanon cedar. One can still

see in the Dome of the Rock in

Jerusalem grille work of Lebanon

cedar overlaid with gold leaf. Jor-

dan today, as in Solomon's time, is

practically treeless and must import

its wood. Most of it now comes from

Europe and none from Lebanon.

The few siuviving trees at Les

Cedres are a rigidly protected na-

tional treasure.

It is sad to see the pitifully small

stand of cedars remaining in their

native habitat. The grove contains

between .350 and 450 trees. There

is a myth ciurent that some of them

are 6000 years old, but tree experts

will be greatly surprised if anything

like this age is ever proved. The tree

is so revered by the Lebanese that

it is the official symbol of the nation

and appears on everything from the

flag and military uniforms to post-

age stamps.

The Phoenicians are blamed for

decimating the cedar forests, which
once covered much of Lebanon.

Although the Arabs and Turks, who
ruled the country for 350 years,

contributed to the destruction, the

enterprising Phoenicians floated ce-

dar logs down the Litani ( or Leon-

tes of the ancients ) , which emi:)ties

into the sea between Sidon and
Tyre. Here the logs were loaded on

WHERE ARE THE CEDARS OF LEBANON?

vessels and sJiipped to Jaffa, then

transported to Jerusalem, where
they went into the great temples.

Today, centuries too late, this

traffic in Lebanon's most celebrated

natural resource is prohibited by
national law, and efforts are being

made to propagate the trees from

seed. The tree is already growing

in cultivation in quite a few places

in Europe and North America. I was
encouraged to see in the Jardin des

Plantes, the botanical garden in

Paris, a 220-year-old Lebanon cedar

with a diameter of eight feet and

a height greater than any I saw in

Lebanon. England has specimens

in various old parks and botanical

gardens. Here in America we have

one in Kissena Park, Flushing, Long
Island. And there is a plan to plant

the cedar of Lebanon in the Beth

Israel Memorial Park in Wood-
bridge, N. J., in the section devoted

to Bible Gardens of Israel.

Actually, growers are said to have

developed three horticultural vari-

eties of the tree, differing in form

and leaf. The Cedar of Lebanon is

closely related to the Atlas Cedar
( C. atlantica ) from northern Africa,

which is far more common in culti-

vation, as well as to the Deodar
Cedar ( C. deodara ) of the Himala-

ya and the Cyprus Cedar ( C. brevi-

folia) from Cyprus. All three, in

fact, are sometimes regarded as

varieties of it.

The Cedar of Lebanon is said to

be hardy as far north as the zone

where average annual minimum
temperature ranges from minus 5°

to minus 10° F. This zone extends in

an irregular belt from Massachu-

setts and Connecticut through jDarts

of Pennsylvania and Ohio, southern

Indiana, Illinois and Missouri, east-

ern Kansas, northern Oklahoma and

New Mexico, parts of Utah and
Nevada, western Oregon and Wash-
ington, and even into British Co-

lumbia and coastal Alaska.

^ The Cedar of Lebanon thrives where the winters are cold, and
near the Cedars of Lebanon National Park are the best ski slopes
in Lelaanon. Other attractions in the vicinity are the beautiful grotto
of Kadisha and the ninseuni of the renowned Lebanese author,
Jehran Khalil Jehran,



THE current outburst of national

concern over the plight of the

whooping crane represents some-

thing new in the field of conserva-,

tion in this country. Never before

has such widespread anxiety been

displayed as a species makes its final
\

struggle against extinction. Never)

have so many Americans devoted

so much effort, time, and money

toward saving a wild creature from i

oblivion.

At each migration time an aston-

ishing amount of attention is fo-

cused on this little band of big

birds. Persons who would have a

hard time distinguishing a whoop-

ing crane from a pelican demand to

know the latest developments. Peli-

cans, snow geese, American egrets

—almost any largish, white birds-

have been reported as whoopers by

eager amateurs. This brings head-

aches to the authorities checking

migration reports, but it is also a

healthy indication of the deep feel-

ings aroused over America's tallest

bird.

Everybody wants to know the

score. Each fall they ask, "How

many whoopers came back?" At last

reports, the population was twenty-

three wild whooping cranes and

three crippled captives. Partly as a

1^, y/Oi'.'!'^"" '-...mm-^^^



Unprecedented public and scientific interest

rallies to preserve North America's tallest, rarest, and most imposing bird

By John O'Reilly
Drawings by Matthew Kalmcnojf

result of popular concern, the gov-

ernments of both the United States

and Canada are making special ef-

forts to preserve the cranes; organi-

zations ranging from the National

Audubon Society to gun clubs are

taking part; industrial companies

have helped; and individuals have

worked harder than could be ex-

pected.

Why should the whooping crane,

a bird comparatively few Americans

have even seen, elicit such deep

emotion? No such general solicitude

has been associated with any other

struggling species. When the last

passenger pigeon died in the Cin-

cinnati Zoo in 1914, its passing was

not marked by any great public out-

cry. Before the last heath hen dis-

appeared on Martha's Vineyard in

1933, there had been no national

effort to save the race. Even the

campaign to save the buffalo met

with general apathy, particularly in

some of the western states whose

history was closely linked with this

mighty mammal. Leaders in the

drive were hard put to raise $10,000

to save this emblem of the West.

Yet public sentiment over Grus

americana, the whooping crane, is

now so strong that individuals, cor-

porations and branches of the gov-

ernment exercise extreme caution

lest any of their activities affect the

well-being of this handful of birds.

This is not something that sprang

up overnight; yet its growth has

been comparatively rapid. During

the last ten years, more and more

individuals have learned about the

whooper and its struggle and have

come to take a personal interest in

the outcome. An examination of the

recent history of the whooping

cranes and the efforts to perpetuate

the species throws light on this

phenomenon.

In the first place there is the

distinctiveness of the bird itself.

The whooping crane is a creature of

natural dignity, a bird that com-

mands respect more than affection.

Standing more than five feet tall, it

looks upon its world with a yellow

eye that is cold and aloof. Its dig-

nity is heightened by it formal plum-

age, pure white except for the black

wing-tips.

The whooping crane demands

plenty of living space. Originally it

was a bird of the great plains, al-

though fragmentary records indi-

cate that it sometimes wandered to

the eastern seaboard. Even on its

present wintering grounds in the

coastal marshes of Texas, each fam-

ily maintains a territory of 400 acres

or more. It is among the wariest of

birds, and lucky is the observer who
gets within half a mile of one of

them. On the ground it walks with

great strides, and in the air it has

the characteristic flight of the crane

family: a slow downbeat of the

great wings and a quick upbeat.

The dignified reserve of the bird,

its wariness, and its wide migration

range have impressed all naturalists

and writers who have seen it.

Through them, the whooping crane

has become identified with the

great open spaces of America, a

bird that typifies the wide sw€ep of

the prairies before they became
wheat fields. And, as such, it has

become the symbol of wildlife con-

servation in America.

In the present upsurge of interest,

an impression has spread that

whooping cranes were once so num-
erous that they darkened the skies.

This is not true. According to Rob-

ert P. Allen, research ornithologist

of the National Audubon Society,

who has studied the whooping crane

more intensively than any other

man, their total population was
probably not more than 1,500 before

their decline started around 1870.

The species apparently reached its

John O'Reilly is nationally known as a nature writer and takes

an active interest in exploratory research and museum science.
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peak during the glacial epoch

known as the Pleistocene. But as far

as recent times are concerned, this

country, even before the white man,

could not have supported myriads.

There just wasn't enough land for

birds demanding so much territory.

With the coming of the white

man, the whooping cranes retreated

before the plough and the gun. As

in the case of other threatened spe-

cies, there were premature an-

nouncements of its demise. The
whoopers were declared extinct as

early as 1923, and there were fre-

quent pronouncements that Grits

americana was on the point of go-

ing under. As far as the general

public was concerned, these declar-

ations were of little moment, for

even 15 or 20 years ago most Amer-
icans had never heard of the whoop-
ing crane.

^ So close to extinction is

the whooping crane that
special watchtowers were
built on the Aransas Refuge
in Texas, where the cranes

are protected, counted, and
observed during the winter.

^ The bird that arouses so

much concern stands nearly

5 feet tall and has a wing-

spread of 7I/2 feet. It has a

fierce, untamed nature. The
female is similar in appear-

ance to the male but is slight-

ly smaller and more gentle.

The first step in bringing this im-

pressive creature to national atten-

tion was the creation of the Aransas

National Wildlife Refuge down on

the Texas coast in 1937. People often

ask the question, "How do those

whooping cranes know enough to go

straight to that 47,000-acre refuge

to spend the winter?" The fact, of

course, is that a small, wintering

group of whooping cranes had been

using that tract for many genera-

tions. That was one of the reasons

why it was selected as a refuge by

the United States Fish and Wildlife

Service, then known as the Biologic-

al Survey and headed by Dr. Ira N.

Gabrielson.

In the 16 years during which the

whooping cranes have been care-

fully counted, the migrating flock

has fluctuated between an alarming

low of 15 individuals and a high of

34. But during that time a great

many things have happened. Here
are some of the highlights.

At the time the refuge was estab-

lished, little was known about the

few remaining migrants except that

they passed their winters on the

bleak marshes and went north each

spring. No exhaustive study of their

life history had been made. The
next important step came in 1945

with the setting up of the Whooping
Crane Project. This was a joint ef-

fort on the part of the United States

Fish and Wildlife Service, the Cana-

dian Wildlife Service, and the Na-

tional Audubon Society. Beginning

as a research project to establish

the status and life history of the

whoopers, it has since been broad-

ened into an international campaign

to perpetuate the species.

An important decision early in

Because of their immense size, the prenuptial dance of the whooping cranes is one of the
great dramas of the bird world. The male bird walks off into shallow water and bo« =

towards the female, who steps into the water beside him. They begin by leaping together,
but it is the male who leaps most often. He leaps high over her posturing figure.
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Allan D. Criiulcshaiik. .\alional Audubon Society

the project was the selection of Bob

Allen to do the basic research, to

solve the mysteries of their habits

and their migration. Allen is not

only a tireless and dedicated worker

when a bird species is threatened,

but he creates interest and goodwill

wherever he goes. His cause be-

comes the cause of the local people.

He hadn't been working very long

on the Aransas Refuge before the

whole community was crane con-

scious. Even the boys who hung out

at the local beer parlor in the village

of Austwell, Texas, formed the Aust-

well Science Club and sat around

each night discussing whooping

crane problems. Later, when I

joined Allen at Fort Smith, in Cana-

da's Northwest Territories, I found

the local citizenry there had also

been infected with Allen's enthusi-

asm for the whoopers.

Robert Porter Allen, l\'ational Audubon Society

lish and W ihllile

^ The bikth of young whoopers is of great moment. The downy chick is

cinnamon and russet-brown on the back and grayish huff beneath, Init

in adidthood both sexes are predominantly white.

Allen studied the cranes intens-

ively for three years, and his work

on the species has been carried on

intermittently for ten years. On the

windswept marshes of the Aransas

Refuge he led a lonely and uncom-

fortable existence as he studied the

winter habits of the wary birds. It

was a life of camping out in raw

weather, tramping the open mar-

shes, and sitting in a blind for weeks

on end. Weeks turned into months

before even one crane family would

come close enough to the blind for

good observation.

Among the many hindrances to

his prying into the home life of the

cranes were the raccoons that

roamed the wide marshes. While

sitting silent and still in his blind,

he would see a small pair of hands

reach in and part the curtain. A
black-masked face with bright eyes

would appear in the opening and

stare at him. Any movement might

disturb the cranes so all Allen could

do was say in a gritty whisper, "Get

outa' here, you bum."

Having shared the winter life of

the cranes, Allen planned to migrate

north with them in the spring. Elab-

orate arrangements were made in

advance. There had been numerous

reports in previous years of whoop-

ers near North Platte, Nebraska.

Radio stations and newspapers had

been asked to co-operate and did

so willingly by broadcasting and

publishing descriptions of the

cranes and requests that they be

reported when seen.

Allen saw the cranes off in Texas.
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A If the whooping crane sur-

vives, thanks will be due Robert

P. Allen, Ornithologist of the

National Audubon Society,

shown above at right with col-

league Ray Stewart.

Then he traveled 800 miles north by

plane to await their arrival on the

Platte River, which has since been

established as one of their favorite

stopping places on the way north.

He arrived to find that the whole

community had joined the Whoop-
ing Crane Project.

"ALLEN ARRIVES; CRANES
STILL IN TEXAS," announced the

local newspaper in big headlines.

That was ten years ago and marked

the beginning of the big wave of

public interest. Everybody was on

the alert. It was a farmer who re-

ported the first cranes, and Allen

hurried out in a small plane to see

five whoopers. There was no doubt

that this was part of his migrating

flock, for he was able to recognize

one young bird he had seen in Texas

only a few weeks before.

But there he lost track of them.

The great birds, as usual, disap-

peared into the north, heading for

their nesting grounds which, up to

that time, had not been found. But

by that time many Americans, not

just a small group of ornithologists,

were keen to know where they went.

Another milestone for the Whoop-
ing Crane Project and for the public

was the arrival of Rusty, the first

136

Robert P. Allen

^ All means are used to locate the few remaining wild
whoopers. Helicopters are employed to seek them out and
count them during their summer nesting season in the

Canadian wilderness.

whooping crane ever hatched in

captivity. The Gothenberg Gun
Club, of Gothenberg, Nebraska, had

a male whooping crane which had

been found wounded by gunshot in

1936 and which they had kept in a

pen. The club members voted to

turn their rare bird, which they

called Old Devil, over to the project

for a breeding experiment. Old

Devil, already a captive for twelve

years, proved too old to breed and

died the next year. Another cripple,

a large male, which also had been

shot in the wing and could not mi-

Aller Roherl Porter Allen, ^alional Andulic

grate from the Aransas Refuge, was

captured and placed in the pen. He
had been named Crip, and the fe-

male was called Josephine.

This mating was more successful.

The cranes built a nest, a single egg

was laid, and on May 24, 1950,

Rusty entered the world amid more

fanfare than had ever been attached

to the hatching of a single bird.

Julian Howard, the refuge manager

at that time, established a round-

the-clock guard. Allen and other or-

nithologists were on constant watch

from a tower 1,200 feet from the
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nest. But on the fourth clay Rusty,

aheady spry and wandering some

distance from the nest, disappeared

in the reeds. A search failed to dis-

close any trace, and the chick was

believed to have been taken by some

predator, possibly a raccoon.

Meanwhile each passage of the

migrating cranes brought greater

public interest, not only along their

flyway but over the entire country.

More appeals for their protection

were broadcast; state conservation

magazines published drawings of

the bird and warnings not to shoot

it. Thousands of persons mailed de-

scriptive postcards to friends living

in the states through which the birds

would pass. Concern for the survival

of the cranes spread in Canada as

it had south of the border.

Canadian interest was great be-

cause the migrants were known to

penetrate the northern wilderness

each spring, returning each fall with

their young. Allen and Bob Smith,

flyway biologist of the U. S. Fish

and Wildlife Service, combed the

north country by plane, flying a total

of 14,272 miles—without sighting

the cranes. But, as usual, the flock

returned to Texas with their off-

spring. Other experts joined the

aerial search, but the results were

the same.

Then, in 1954, G. M. Wilson, a

Canadian forestry superintendent,

and Don Landells, helicopter pilot,

sighted a young whooper with its

parents while the men were flying

in their helicopter over Wood Buffa-

lo Park, a vast wilderness south of

Great Slave Lake. The sighting of

a fledgling whooper in the north

in summer led the partners in the

Whooping Crane Project to set up

an intensive search for the nesting

grounds in 195.5.

William A. Fuller, biologist of the

Canadian Wildlife Service, and Ed-

ward Wellien and Wesley New-

comb, of the U. S. Fish and Wildlife

Service, spotted three whooping

crane nests from a plane on May 18,

1955. An expedition to reach the

area on the ground and study the

Josephine, mother of the first whooping crane born in captivity. The event

ok place at tlie Aransas Refuge on May 25, 1950, but "Rusty" only survived

,ree days. It was thought that raccoons made away with him during the night.

U.S. F,^h & jr ,1,11,1,- So

A HELPING HAND TO THE WHOOPING CRANE

nesting habitat of the cranes was

already on the point of starting

north. It included Allen, Raymond
Stewart of the Canadian service,

and Robert E. Stewart of the U. S.

service.

These three fought millions of

mosquitoes and assorted biting fhes,

log jams on the rivers, and other

obstacles for a month, without

reaching the nesting grounds. Bob
Stewart then went back to Wash-
ington. A helicopter dropped Allen

and Ray Stewart into the vast

swamps again, and this time the

search proved successful. Although

by this time the young had left the

nests, the men collected specimens

of the snails, frogs, and other animal

life composing the bird's summer
diet and made notes on all things

related to the life of the whoopers

in the north.

I met them when they emerged

from the wildnerness onto the Slave

River. They were bearded, tired,

and mosquito-bitten, but happy.

The nesting ground of the last re-

maining whooping cranes was no

longer a mystery. I got a better idea

of what they had been through

when, a few days later, we flew out

over that formidable country in a

small plane.

Below us was an endless tangle

of small ponds, twisting sloughs,

and reedy marshes. As we flew over

the ponds, too small for landing

even a light plane, we came upon

a circular one with an island in the

center. On the island was a whoop-

ing crane family, the white parents

and a pair of rusty young. In the

next pond a moose plodded through

the shallow water, and on the other

side was the bed of a dry pond

across which scampered a black

bear and her two cubs.

The picture of the crane family in

that rugged wildnerness with the

bears and the moose so close to

them was an exciting one, but it

became more so when Allen and I

realized that these two adult cranes

were the same birds we had seen on

the Texas marshes 2,400 miles away.

The discovery of the nesting

grounds was another milestone in

the growth of international interest

continued on page 163
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A One of the whales emerges for air, while others churn the water in the hackground.

Fat-the-Whale Club
A strange qualification is necessary for membership in Antarctica's most exclusive fraternity

MEMBERS of a British research party based on Graham Land in the antarctic

have formed an association whose membership is not likely to increase much

beyond its present figure. Known as the "Pat-the-Whale Club," it has only eight

members, each of which has touched the snout of a rorqual whale coming up for air.

All members have qualified in a small pool in the center of the frozen Crown Prince

Gustav Channel between James Ross Island and the Graham Land Peninsula.

Never before had whales been known to appear in such small pools cut off from

the open sea. It is believed that they stayed too long in the channel and became

trapped when the winter reached its peak. The continued threshing about of the

whales kept the water from freezing over and allowed the whales to emerge for the

needed air.

The men who discovered the whales were on their way back from setting up

weather stations on the east coast of Graham Land.
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A Meteorologist A. F. Lewis, about to gain A No casualties have yet Ijeen suffered.

admission to the club.

^ Several whales appear at once to make possible the oddest initiation ceremony in the world.
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A In the Pennsylvania woods near her home, Christine enjoys the leaves
of black walnut, dogwood, sassafras, oak, maple, and hickory, — in that order.
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She not only climbs
trees but swings from
one to anotber witb ease.

IN THE WOODS
Christine behaves like any well-trained

chimpanzee at home, but in the woods the

burden of civilization falls away from her

MANY stories and pictures of

the activities of chimpan-

zees have been pubhshed. There

are well-trained chimps that play

tennis and ride motor bikes. There

are also chimps like my pet, Chris-

tine, who do not know any stunts

or tricks but are used to living like

a child, eating with spoons, playing

with dolls and balls, and handling

certain tools quite well.

"But how does a chimp occupy

its time in nature?" I have often

been asked.

Well, Christine at five years is

still 100 per cent chimpanzee, with

By LiLO Hess

no trace of the burden of civiliza-

tion on her.

Her favorite sports are climbing

and jumping. She can climb any

tree that she can span with her

arms. Bracing her feet firmly

against the trunk, she "runs" up it

very fast. She usually swings from

the branches by one hand, but she

is also capable of swinging vigor-

ously suspended by just one finger

or one foot. Either her judgment

of branches is very poor or she

does it on purpose, but she often

swings from dead ones and con-

sequently comes crashing down

Lilo Hess specializes in animal j)hotog-

raphy. Her work has ai^peared in hije and
many other national magazines.

Miss Hess often makes pets of her sub-

jects. Her 10-acre Pennsylvania fann has

been tlie home of an anteater, an arma-
dillo, a chimpanzee, a coati, a kangaroo,

and a tame bat named Oscar, who slept on
the curtains and came flying down to rest

on her finger when called.

A CHIMP IN THE WOODS

with a thud. She hardly ever hurts

herself.

She is extremely destiuctive in

the woods, and I can well imagine

that a large group of chimps romp-

ing in the jungle could destroy a

number of trees in a short time.

It is not so much the eating of

leaves or the breaking of branches

that does the damage; it is her hab-

it of stripping the bai-k from the

smaller trees. She will eat quite a

bit of the bark, but mostly she

throws it away. It seems to amuse

her to get long ships, and she

sometimes drapes them around her-

self like a shawl.

Here in the Pennsylvania woods,

she prefers to eat the leaves of

black walnut, dogwood, sassafras,

oak, maple, and hickory in that

order. She also likes ferns and some

flowering grasses and eats almost
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^ When she is sure it is safe, she puts her
hand inside hollow logs and pulls out the
soil and leaves, examining and smelling
everything carefully. Hollow logs and holes

in the ground have always intrigued her.

A Tent caterpillars fascinate the chimp and she

never tires of watching them or poking at their nest.

But she is always very careful not to get her fingers

too deeply into the web.

^ If nothing else is at hand,
Christine amuses herself by
arranging sticks in the ground.
She prefers a patch of moss, as

at right, but soft earth will do.

all the young shoots, even pine and

spruce. The flovi'ers of dogwood are

a favorite, and no garden flowers

are safe. Christine will eat all the

berries and fruits regardless of

whether they are ripe. To my dis-

may she also eats all mushi'ooms.

The brighter red or yellow they

are, the better she likes them. I

don't know whether she is exercis-

ing some discrimination or whether

chance has spared her any adverse

effects. I suppose it is barely con-

ceivable that she can eat things we
can't.

When she was three years old

she seemed to be mildly interested

in insects and would occasionally

eat a grasshopper or butterfly, but

in the last two years she has shown
no interest in them. This might be

because she eats a certain amount

of meat at home.

Jumping is Christine's main past-

time in the woods. There are days

when this kind of activity seems

to be a necessity with her. She

can leap about fifteen feet across

from one tree to another and will

jump sideways, backward, straight

down, across, and sometimes up-

ward. She pushes herself off with

her feet and spreads out her arms.

Falls don't seem to discourage her.

She will run up a tree, jump down,

and repeat it over and over again

on the same tree until she is ex-

hausted.

She is an inquisitive animal and

has sharp eyes. She can spot small

objects or animals and insects

quickly. This year tent caterpillars

were abundant, and Christine

never tired of watching them or
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Another "game" may be a kind of nest building. To make ber

"nest" sbe sits on tbe ground and arranges tbe sticks all around
ber. Wben finisbed, sbe sits in it for a time Ijut soon moves on to

sometbing else. Only tbe actual building seems to interest ber.

poking at their nest. But she was

always very careful not to get her

finger too deeply into the web. She

has shown caution with all things

unfamiliar to her since she was a

tiny baby. Hollow logs and holes

in the ground have always fascin-

ated her, but she would never put

her hand into one before she had

tested it with a stick. When she

is sure that it is safe, she puts her

hand inside and pulls out the soil

and leaves, examining and smelling

everything carefully. Unfortunately,

there is no way of knowing to what

conclusions she comes, if any.

When there is nothing new to

investigate in a certain area, she
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'^ Christine will test a stream or pond with one foot,

and if it is not too cold, she will soak her feet in it.

{Above and right) She POUNCES on a

turtle with a cry of joy. She always
"kisses" it, smells it, and puts it to her
ear, for sometimes they make a hiss-

ing sound. Often she carries a turtle

around with her for a while hefore
lettin" it go.

starts to play with objects at hand.

There are two pastimes that have

preference. One is putting sticks

into the ground, and for this she

needs soft earth or if she can find

it, a patch of moss. First she gath-

ers a handful of small twigs and

lays them down. Then, sitting

down, she starts to stick them into

the ground. There seems to be no

definite pattern, but usually they

are arranged in a sort of semicircle.

She can amuse herself a long while

with it, pulling the sticks out and

rearranging them again.

The other "game" is a sort of

nest building, though I hesitate to

use the term, because she has never

once tried to build a nest in a tree

out of branches, as is supposed to

be the habit of chimpanzees. She

will gather fallen sticks and ar-

range them in a rough circle. She

does not take every stick she finds,

but is very selective, though what
makes a "good stick" I cannot see.

She carries them, walking upright,

often from a distance of fifteen

feet or more, even when others

are closer. To make her "nest" she

sits on the ground arranging the

sticks all around her, often using

her feet as well as her hands. When
the "nest" is finished, she does not

seem to enjoy it much. She sits in

it for a time, chewing on some of

the wood, but soon moves on to

something else. (She also makes
similar nests out of her toys and

blankets in the house.) She might

return the following day to her

nest to sit in it or add a few more
sticks, but it seems clear that only

the act of building is of interest

to her.

Whenever Christine finds a little

stream or pond on our walks

through the woods, she has to stop

to play there. She pokes the bottom

with a stick and is interested if

any frogs or fish are stirred up. She

will also test the water cautiously

with one foot, and if it is not too

cold, she will soak her feet in it.

She may even wade if the tempera-

ture is right.

Sometimes Christine is lucky

enough to find a turtle. She can

spot one right away and pounces

on it with a cry of joy. She always

"kisses" the turtle, smells it, and

puts it to her ear, because they

sometimes make a hissing sound.

Often she carries a turtle around

with her for a while before letting

it go.

Usually Christine gallops through

the woods on all fours, but she

sometimes stands erect and shuffles

forward like a tired old man. As

a matter of fact, she tires very

quickly, for at the beginning her

play is wild and active, and in an

hour-and-a-half she is worn out.

Then she will begin sitting quietly,

twiddling a couple of stones in her

hands, just watching me. Soon she

may pick up an armful of dry grass

or pine needles and rock back and

forth. If I make no motion to go,

she starts examining herself for in-

sect bites or bruises, crying softly.

If that does not bring results, she

makes somersaults to attract my
attention. If all this is ignored she

sits down and screams loudly hoo-

hoo-hoo, until I take her back to

civilization.

Readers will find earlier views of Christine
in NATURAL HISTORY for September-1953,
October-1953, and December-1955.
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A When Christine wants to go home,
she may pick xip an armful of dry grass or

pine needles and rock back and forth.

A CHIMP IN THE WOODS

A As A FINAL INDICATION that she wants

to go home, Christine tin-ns somersaults.

If all else fails, she sits down and screams.
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- As AN Otomi, this lad belongs to one of the oldest ethnic groups in

Mexico. Yet these people have the simplest culture, the most meager
history, and are virtually untouched by civilization. Most children die

before the age of twelve, with pneumonia and intestinal diseases the

leading causes.

146

1

Peopl^
By

W. J. Granberg

ivith

Maukilio Munoz,
I

Anthroitologist, I

Patrimonio Inctigena del Valle del Mezquital

DRIVING southward toward

Mexico City along the Pan-

American Highway, the tourist at

one point will pass through country

where the oldest ethnic group of

Mexico lives at the same submar-

ginal level of existence as did their

forebears 600 years ago. Historically

a nomadic people, the "archers of

the birds," as these Otomies were

called, have made only sporadic

moves to congregate in villages. In

the mountains and deserts of the

Mezquital Valley, their hovels are

hidden in the midst of cactus and

scrubby trees, their thatched roofs

blending with the landscape and

making them as difficult to find as

water.

The people themselves are more

conspicuous and easily identified.

If while driving through the Mez-

quital you should see a man, woman,,

or child trudging along the high-

way with a mass of whitish fiber

over the shoulder, that will be an

Otomi. He will be twirling a mala-

cate, a long, slim wooden spindle,

on which he is spinning ixtle, which

looks like the hair of a blonde

woman. He may be wearing a

serape, which, if he is from the

mountain region, will have been

woven for him by his wife. The

woman beside him will have a sling

of cloth over her shoulder, an ayate,

in which she may be carrying fire-

wood, charcoal, or even a baby. If

the Otomi is thirsty, and he often

is, he will probably be thinking of

pulque, not water, for this beverage,

made from the juice of the maguey,
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V I

i the Maguey
Throngs of motorists drive through their territory ^sg

en route to Mexico City, yet 20,000 of the Otomies know no language except

their own, and almost nothing has been written about them in English

or century plant, is the only drink

available over large parts of his

territory.

The whitish fiber he is spinning

and the thatched roof of his hut

also come from the maguey, which
provides him with food, clothing,

and shelter and therefore represents

life itself to him.

The hub of his world is Ixmiquil-

pan, 100 miles north of Mexico City.

There are a few stragglers in the

states of San Luis Potosi, Quere-
taro, Tlaxcala, Puebla, and Mexico,

but most Otomies live in the state

of Hidalgo. They number about

65,000, and virtually all of them
live in hovels of sticks, stones, and
cactus. Within haihng distance of

the Pan-American Highway, you
will see their huts at various points,

thatched with dried maguey leaves

and having walls of sticks, stones,

or organ cactus. Oddly enough,

the interiors of the huts and the

yards are usually neat, swept clean

with brushes of twigs. The scarcity

of possessions prevents litter from
becoming a problem.

When an Otomi greets you, his

handshake is as light as the flutter

of a bird's wing. His courtesy is

deep and genuine for those he

W. J. Gbanberg and his wife directed a
work camp in the Otomi country spon-
sored by the American Friends Service
Committee

{ Quakers ) . It was six months
before he was able to get one photograph
ol the people and eight months before he
could enter one of their homes. Maurilio
MuNOz is an Otomi himself and a gradu-
ate anthropologist.

• Desperate scarcity of water makes the aguamiel, or honey water, of
the maguey vital to survival. A collection basin is hollowed out of the
base of the plant, and the fluid is sucked up from it. The gourd, when
full, is emptied into the jug at right.
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^ So THAT HIS PARENTS will have
ixtle for the day's weaving, this

boy is flaying a maguey leaf to

separate the fiber from the ptilp.

Boys in the Mezquital know all

the chores of manhood before
thev are ten.

knows, but the Otomi is not at all

hospitable to strangers, even today.

As recently as 1952, strangers enter-

ing the village of Mejay were un-

ceremoniously fired upon and killed

by the villagers. By the same token,

they are reluctant to change their

ancient ways. In the winter of 1956,

when a mother was urged by an

American to have her baby treated

by a government doctor rather than

by the medicine man, she grew
u-ate and threw stones at the visitor.

An old myth among the Otomies

relates how they came from
southern waters and landed near

what is now Tampico on the Gulf

of Mexico. However that may be,

authorities believe they reached the

Valley of Mexico from the Gulf

region. Some credence is given the

theory that the Otomies moved into

Mexico from South America, but

their distant ancestors presumably

reached America from Asia via the

Bering Sea.

^ The whole family spins ixtle. It is used for weaving cloths in which
to carry everything from a baby to a pigskin of pulque. The boy is feed-

ing the spindle in his right hand from the wad of fiber on his shoulder.

Until about 1350, before the

Spanish Conquest, the Otomies

lived on the east shore and islands

of Lake Xaltocan, near the present

site of Mexico City. With waterfowl

on the lake and deer in the moun-
tains, they had a good life there

until the Tepanecs on one side and
the Texcocans on the other began
to fight. It was plain that the Oto-
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mies were going to get squeezed

no matter who won. They chose

flight to the Mezquital Valley, a

forlorn land. Many of them per-

ished before they could adapt them-

selves to its limited resources.

The Aztecs had called them "stu-

pid" and enslaved as many as they

could as bearers of arms and food

in war. The historian William Pres-
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cott called them an "untamed race,"

a "rude nation of warriors." For

lack of a more definite classifica-

tion, early writers bracketed the

Otomies with six other ethnic

groups as comprising the Chichi-

mec culture, a designation meaning

literally "sons of dogs" and bespeak-

ing the nnkind opinion that the

Aztecs had of them.

Even to nomads, the parched

Valley of the Mezquital must have

seemed miserly, and the newcom-

ers took to caves at first. One known

cavern is a succession of subter-

ranean chambers large enough to

hold about all the Otomies in the

Mezquital today. It is called Las

Grutas and would excite any spelio-



> A YOUNGSTER FOLLOWING HIS FATHER
from maguey to maguey during early-

morning milking hours. Four plants

will keep the average family in food and

drink during the three to four months
it yields aguamiel.

necessary for survival. And just as

important, it quenches thirst. Given

enough pulque, maguey, and cac-

tus by-products, the diet of these

people is balanced enough. Lam-
entably, however, undernourish-

ment is common and starvation is

far from unknown in the Mezquital.

In at least three villages in the Mez-

quital there is never any water,

which means that the few animals

there must join the people in drink-

ing pulque.

Aguamiel is converted to pulque

much as an Alaskan sourdough

makes his bread. A bit of "starter,"

which is nothing more than very

strong pulque, is added to the

"honey water," and fermentation be-

gins immediately. The "staiter," or

yeast, is called "mother of pulque,"

or often simply pie, for "foot." An
Otomi is as careful as a sourdough

about replenishing his jar of

"starter." The alcoholic content ap-

proaches that of beer, and fermen-

tation is said to continue in the

stomach. Thus germs gathered

from the mugs — which ai-e rarely,

if ever, washed—have free scope to

multiply. Disorders of the stomach

and intestinal tract are among the

chief causes of death in the Mez-

quital, with pneumonia the leading

killer.

Babies, lacking water, suck the

fingers of their mothers dipped in

pulque, and from then on they go

through life in varying degrees of

intoxication. Occasionally children

will arrive at school in no condition

to study, or even to stay awake.

Subsistence Acreage
To depend entirely upon maguey,

a family must have at least 100

plants in production, occupying

about 132 acres. Since si.x or seven

years are required for a plant to

reach maturity for milking, this

means that 100 plants must be set

out every year to assure a continuing

crop. Plantations of this size are

rare, and no more than four villages

depend upon maguey solely for a

livelihood. Most Otomi families

must be content with small plant-

ings, with the men seeking occa-

sional and temporary work outside

the village at a few pesos a day in

order to eke out a precarious ex-

istence.

Most villages have a pond, or

jagiiey, which holds water from a

few to eight months of the year.

These stagnant, contaminated pools,

utilized by animals and humans, are

a prime source of parasites. Most

children die before they are twelve;

thereafter, life e.xpectancy is fifty-

five.

Within the last four years, the

government agency charged with

seeing to the welfare of the Oto-

mies, the Patrimonio Indigena del

Valle del Mezquital, has built con-

crete water tanks (pilas) in a few

dozen villages. These are filled by
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- One of the 150 government
sclioolhouses Ijiiih since 1952. This
community, Cuesta Colorado, is

high in the mountains, ]jut maguey
"rows here too.

^ Washing clothes in waste water
from a tank filled by a government
truck. The tank is usually empty
from one to three days a week, and
clothes are rarely washed.

tank trucks twice a week, theoreti-

cally, but breakdowns of equipment

and other reasons interfere with

regular service.

The maguey supplies more bulky

foods than pulque, too. Scrapings

from the bowl in which the agitamicl

collects, called corozon ("heart")

or ximphi, are taken home to be

eaten either raw or roasted. In the

large, thick, sharp-pointed leaves

are worms, which are roasted and

counted a delicacy, as they are in-

deed even in Mexico City. The skin

of the leaves serves as a dressing

for wounds, and the sharp thorn at

the tip, threaded by nature with a

strong fiber, serves as a stout needle.

The blossoms of the maguey are

eaten roasted and have a honeylike

flavor. The tender parts of the 20-

to 40-foot stalk are also eaten, while

the tough sections are fed to pigs.

Other foods of the desert utilized

by the Otomi include the fruit of

the prickly pear and its leaves.
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which are peeled and diced. In

earher days, the flower of the mes-

quite was dried, pounded, and

mixed with water for making bread.

Milk is unknown, and meat is

such a rarity that it might better

be considered nonexistent. Even

beans are a rarity, and aside from

pulque there will be only tortillas,

pounded out from corn soaked in

limewater and then ground. Occa-

sionally, chili peppers appear on

the menu to enhance the tortillas.

Some Otomies own scrawny

sheep or goats, but only rarely does

a man kill an animal for meat. Live-

stock is looked upon as a prestige

item. The animals are virtually use-

less; one may be killed for making

a fiesta in the event of a funeral or

a wedding.

Rainfall is so scant that the people

cannot count on a corn crop oftener

than once every eight or ten years.

They never take a chance at losing

a crop once it begins to ear up, and

in ancient days neighboring tribes

called the Otomies "the people who
cut their corn when it is gree'n."

In mountain areas where rainfall

is plentiful, two crops of corn a year

are possible, while in lush tropical

valleys coffee and fruits are grown.

But distances and lack of roads pre-

clude extensive marketing. In gen-

eral, the Mezquital is cursed on

one hand by drought and on the

other by a surplus of water, which

erodes and leeches the land.

There was a day when maguey
yielded material for the shirt, skirt,

and trousers. Today, it is utilized

for making the carrying cloths

(ayates),_ which will accommodate

anything from a baby to a pigskin

of pulque. This loosely woven ma-

terial, which resembles burlap, is

still used by many of the people for

rude rebozos ( scarves ) and serapes.

It is in the making of aijates more

than in the sale of pulque that the

maguey supplies a cash crop. The
family maguey patch may yield

only enough agiiamicl for home use,

but there will be fiber in the leaves

for marketable ciyatcs. After a plant

has yielded its capacity, the leaves

are chopped off, beaten with a

wooden club or mallet, and then

t.rcdicrf

^ An Otomi Kirciii-N. In most homes tlie fire is siiiii)ly l)uilt on the

earthen floor. Bui tills woman has a stone stove, in addition to the flat

"rindin" stone.

flayed clean with a stick having

rounded edges to avoid breaking

the fiber.

Washed and dried, a huge skein

of this material is thrown over one's

shoulder, and the work of spinning

on the malacate begins. The spindle

is spun by the right hand, and the

fiber is fed to it by the left as it is

torn away from the mass with the

teeth. Outsiders are surprised to

find that the spinning of ixtle is not

too undignified a task even for the

juez, the judge or headman of the

village. Children just old enough

to be in school are also able to spin.

IC^eaviiigr

Daughter knows the art of weav-

ing ayates before she is twelve. The
weaving is done on the crudest of

looms, just as it was centuries ago.

Ayates sell for around 3 pesos (25^'

U. S.), and as many as six may

easily be made in a day if the fam-

ily has the necessary fiber. Beyond

his own tasks, a man may expect to

earn about 4 pesos a day or 20 pesos

a week. One family, if able, will

spend around 10 pesos a week for

II quarts of corn. Simple arithmetic

reveals that there isn't much left

for cooking grease, beans, medi-

cines, and fiestas.

Diseases, as any Otomi can tell

you, are caused by mountains, which

are deified, by angry saints, by the

"evil eye," by simple sorcery, and

by "bad airs." During the summer
of 1955, the mountain community

of Defay was struck by measles,

and the people were certain that

this was brought on by their having

enclosed a little figure of a saint in

a small box. The remedy was not

the government doctor. Flowers

and candles were carried to the

mountaintop to appease the god,
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and since onl\' ten persons in the

village died, the remedy was con-

sidered effective.

A red string around a child's

neck will ward off measles. A bit

of metal held against the stomach

of a pregnant woman will save a

child from having physical defects.

Deadly coughs can be cured by

dried deer dung mixed with water

and rubbed on one's shoulder, for

has anyone ever heard of a deer

coughing itself to death? If every-

thing else fails, the wily village

witch doctor, the curandero, is

called in. "See, he sucks scorpions

and snakes from the invalid; surely

now the illness will be cured."

Among the ruins of the great

pyramids, temples, and tombs in

J.'Iexico, only one structure is linked

to the Otoniies. This is the relatively

small pyramid at Cuicuilco, be-

lieved to be the oldest on the con-

tinent and thought to have been

built by the Otomies. Its age, judg-

ing from the lava flow from Mt.

Xiple that covered it, has been

estimated as at least 8,500 years.

LanffunffC

About 20,000 of the Otomies are

one-language people, and to them

Spanish is as foreign as English.

Prescott said that the monosyllabic

composition of Otomi, and its vo-

cabulary, "show a very singular

affinity to the Chinese," but this

opinion should not be taken too

seriously. Otomi has no grammar
and seems to the uninitiated to be

more dependent upon sound effects

than actual whole letters or even

words. Many words sound like a

catch in the throat, a light grunt,

or a nasal-twanged effort at speak-

ing. The alphabet has 34 letters and

includes such extras as KK, KH,

KJ, PH, PJ, and PT. The vowels

have two sounds, clear and nasal.

Learning Otomi much beyond the

point of being able to say "Ah-sha-

icah," the equivalent of "Good day,"

is apt to appear hopelessly difficult.

Try, for example, ngii, house; hme,

tortilla; fafi, honey water; itxiitsi,

girl; Ma ha aro sei, "Let us drink

some pulque." The Otomies are

making progress in learning Span-

ish, although teaching in the desert

and mountain schools is largely in

Otomi.

These are the people you may
meet infonnally on Mondays at the

market in Ixmiquilpan.

But most of the wares are offered

by the Otomies from the more fertile

mountain areas. When you see how
little those from the desert bring to

sell, remember that their homeland

is desperately poor. The marvel is

that they have survived at all.

^ Market day at Ixmiquilpan, heart of the valley of the Mezquital. The natives have
carried the produce many miles, mostly from the inoimtains rather than the desert.
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mANY amateur bird enthusi-

asts have found pleasure in

banding birds and thus participate

in the worldwide effort to probe

the mysteries of migration and to

gain information on the longevity

of birds. But it is with the absurdly

tame little saw-whet that I have

become particularly fascinated.

Many devious traps and techniques

have been developed for capturing

and banding other birds. But with

the saw-whet, the skilled bird-

bander can rely solely upon his

own hands. Thus the task is both

a sport and a scientific pursuit.

It was diiring the winter of 1945

that, quite by accident, I came
upon a saw-whet owl roosting in

a dense honeysuckle tangle. Draw-

ing closer, I actually touched the

little owl with my fingertips before

it took flight. Its remarkable tame-

ness was without precedent in my
experience, and this incident led

to a rather intensive study.

Worth Randle and I spent the

winter of 1949-50 observing the

roosting and feeding habits of these

birds, and when I secured my
banding permit in 1950, I was anx-

ious to band every bird we found.

Banding can become quite a

time-consuming occupation. The

^ The author approaches a saw-whet in order to hand it, while his doj
distracts the bird's attention.

THE SAW-WHET OWL

bander, after having secured the

necessary Federal Permit (and an

additional State one is required in

some parts of the country), must
keep accurate records of his opera-

tions and submit seasonal and an-

nual reports to the Banding Office.

The actual banding may take but

a few seconds, but accurate infor-

mation must be filed on each indi-

vidual as to species, age, sex,

location, date, type of trap, and
bait.

Most saw-whets will flush at the

last moment if the would-be captor

is alone, so a second person is de-

sirable in order to distract the bird

while the other creeps up from be-

hind. With an especially wary bird

or when I am alone, I have good
success with a dog. The birds tend

to freeze even more at sight of a

dog than a man.

On my first few tries, I missed

more birds than I caught, but I

eventually learned the knack of do-

ing it. It is simple to aj^proach

within five feet of a saw-whet, but

closing the gap requires a bit of

care and steadiness. Before at-

tempting a capture, I like to study

the situation for a few minutes

to select the clearest approach, as

free as possible from obstacles. If

the bird is too high, it may be
necessary to flush him several

times until he selects a lower perch.

Saw-whets seldom travel more than

100 feet when first disturbed, but

they travel swiftly, flitting through

the pines with an agility that gives

proof of their keen vision in day-

light.

After the approach route has

been selected, I station myself
about five feet from the bird with

my arm half extended and hand
open. I must now remain as mo-
tionless as possible, for the owl is

gazing at me intently. My com-

panion now walks slowly to the

opposite side, making as much
noise as possible—shouting, waving

hands, or shuffling the leaves. Fi-

nally, the bird begins to take an

interest in the commotion and turns

its head to watch. Now I begin cau-

tiously to inch forward, until my
hand is about three feet away. Be-
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coming aware of my actions, the

bird snaps its head around, wide

awake and alert. It is now neces-

sary to remain perfectly still, not

even to bat an eyelash. My com-

panion must do his part with even

more enthusiasm. If I see the bird

cock its head back and forth sev-

eral times, I know I'll have to make
one desperate lunge for it. Moments
later, the tiny predator will have

flown, a bit wiser to the ways of

men.

However, if my companion has

put on a convincing act, the owl

will again be distracted and turn

its head. Very slowly, I now try to

gain another foot, and then, just as

the bird again becomes conscious

of my presence, I quickly lunge

forward and pluck the surprised

little creature from its perch.

The bewildered owl usually

fights blindly for a few moments,

snapping its bill and striking out

The banding operation is, in it-

self, quite simple. Upper left : the

author holds the sixteenth bird

he has banded. Above, he bands
a saw-whet while his friends
look on.
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A The adult saw-whet (above) is streaked brown. Tlie young birds are cbocolate-brown witb a
blackisb face and conspicuous wliite patcbes, or "eyebrows," forming a broad V between tbe eyes.

with needle-sharp talons. It then

resigns itself.

On occasion, I have employed

other techniques. One especially, I

think, is unique. In 1953, Worth

Randle, Ed Johnstone, and I lo-

cated a bird in a white pine, just

beyond arm's reach. In order to

gain the necessary height, I

climbed on top of Worth's shoul-

ders. Staggering beneath his load,

he inched his way forward, while

Ed shuffled around on the ground,

barking like a dog. Carefully part-

ing the branches, I was able to

^ The opeeation over, the owl is returned to its perch, none the worse for tbe experience.

THE SAW-WHET OWL ^S7
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snatch the little fellow from his

pierch.

After banding this bird, I re-

placed him on the same branch.

Much to our astonishment, he re-

mained there without taking flight.

When we returned several hours

later, the owl was still at the same

spot, apparently having forgotten

what had happened.

After an exciting jaunt to bandj

saw-whets, I often wonder whati

enjoyment the man can find who

does his birding with a shotgun.

The days 1 have spent at this work i

are filled with a certain mystery
j

and enchantment, and my memo-

ries are not spoiled by the thought

of having reduced the life of our'

countryside. Rather, there is the
j

hope of some day recapturing onej

of the saw-whets banded years be-

fore. A young black-crowned night'

heron that I banded as a nestling!

at Cincinnati in the spring of 1952

was found in Cuba, and a female;

Cooper's hawk that I banded in

1953 turned up six months later

only about a mile away. But I

have yet to hear from any of my
saw-whets.
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"< Beginning low in tlie valley

between these two hills, the
petroglyphs are found in a con-
centrated ])and 15 or 20 feet

wide, up tlie escarpment and
along the ridge in the distance.

A few, formed by rubbing in-

stead of pecking, exist on the
escarpment of the nearer hill.

'' The first group of petro-

glyphs found by the writer. He
liappened to see them when he
was climbing the hill for a

photograph of the plain. The
prominent design at the top was
of fairly frequent occurrence,
and reasonably close duplicates
of the two designs at bottom
were also found elsewhere.

Rock Pictures
IN MEXICO ^

Petroglyphs have beeia found in many parts of

the world, but it is rare for an inquisitive traveler

to find a thousand of tlieni in one place

By William J. Cox

WHILE on a vacation expe-

dition that took me as far

into Central America as Guatemala,

I found these petroglyphs just off

the road between Saltillo and Tor-

reon in the Mexican state of Coa-

huila. Thousands of persons must
have passed them without realizing

that this astonishing aggregation

of rock pictures lay within short

walking distance. My guess is that

I saw about one thousand of them.

The petroglyphs started in the

The author is an engineer who has

taught at Yale University and was for

nine years the State Highway Commis-

sioner of Connecticut.

low area between the two hills seen

in the photograph at left above

and continued in thick profusion for

perhaps 200 yards along the crest

of the farther outcrop. This was as

far as I went, but at this point, they

were decreasing in number, possibly

because the rock was somewhat in-

ferior in quality.

Nearly all the pictures I saw had

SOCK PICTURES IN MEXICO 159



* The middle desigiv, which may represent a serpent, occurred often. Tlie other two were not seen elsewhere.

been cut into the rock by percussion

or pecking. However, there were

several examples, found on the

nearer hill, where the picture had

been made primarily by rubbing,

probably because the rock was of a

different type—sandstone, I believe.

Rock of this sort underlay the hard

traprock on the farther hill. Most

of the designs were on inclined sur-

faces, which were often more nearly

horizontal than vertical.

I understand that anthropologists

have recorded rock pictures of this

general sort from widely separated

localities in North America and else-

where. Though it is difficult to as-

sign a specific meaning to most of

the symbols, it seems likely that they

had religious significance. In fine

with accounts from modern tribes

in northwestern United States, the

pictures may have been made by

young men on lonely vigils seeking

to attain spiritual power through

fasting and contemplation. Any spot

as crowded with symbols as this

may well have been a sacred place

to the people who drew them.

I could not judge the age of these

pictures beyond observing that

'

weathering had not reduced the

pecked surfaces to the same patina ,

as the surrounding rock. This was
not the case, however, with the

"rubbed" rocks.

^ Simple geometrical shapes of this sort were about as frequent as the more elaborate figures.



Collecting for the

World's Largest Fish Bowl

Could these Ije symbols of the svin

d the moon?

Designs like these, which were
abed into the rock, were conipara-
ely few, because the outcrops of this

iter rock were limited in extent.

manilla line spiralling from its coil

into the Geronimo's wake. Boots

brings us around in a broad arc

toward the dolphin; it is leaping

little short restrained leaps at the

end of the taut line. The big net

skiff is brought around alongside,

and the two collectors leap aboard.

They move down the line that re-

strains the struggling dolphin. An-

other dozen or so dolphins from

its school can be seen pressing

against its flanks and criss-crossing

and thumping against the thin line.

They refuse to leave even when
the captive is brought alongside

but continue to circle in the clear

blue water beneath it. Boots, with

his knees braced against the rail

of the broad skiff, leans over the

side and wraps a strong arm around

the tail stock of the 250-pound ani-

mal. Both men lean over the water,

bringing the gunwale nearly down
to the water. A quick motion and

the big mammal is rolled into the

bottom, onto a waiting air mattress.

The timing has to be perfect, for

the sea is sometimes far from calm.

Strangely enough, once the dol-

phin is rolled out of the sea and

placed on its mattress, it seldom

batters the bottom with its flukes

or thrashes about. Most lie per-

fectly still, only giving evidence of

life by their irregular explosive

breathing. Some give apprehensive

whistles but most do not utter a

sound.

We cover the docile dolphins

with heavy blankets and spray

them constantly with salt water

during their trip to the unloading

pier at Marineland. They sunburn

easily, but the main concern is to

keep them cool. The sea is a world

of cool temperatures compared to

the internal warmth of a dolphin's

muscle and blood. These "little

whales" are covered with a layer

of blubber and skin, devoid of

sweat glands. The blubber allows

them to roam the seas but does

not prepare them for life out of

COLLECTING FOR THE WORLD S LARGEST FISH BOWL

water where the sun can quickly

heat and kill them.

Newly-captured striped dolphins

must be taught to eat. In the sea

they feed exclusively upon various

silvery schooling fishes, such as

anchovies and sardines. The cuisine

at Marineland consists of a daily

ration of about 350 pounds of mack-
erel, silver smelt, shrimp, sardines,

and squid, but all these deUcacies

are brought from freeze lockers

before being prepared, whereas dol-

phins normally feed on live food.

However, after a day or two, the

new arrival is generally tame
enough to swim to the edge of the

tank and take food from the feeder's

hand. Once the new dolphin is

eating 10 to 20 pounds of fish each

day, it is lifted onto a stretcher and
hoisted into the circular tank. There

it rockets off followed by a pack

of curious inmates. The occupant

dolphins established in the tank

immediately begin a spirited dol-

phin conversation, consisting of a

series of whistles, clicking sounds,

and loud snaps of their jaws. These

sounds are clearly audible through

the double layer of glass of the

hundreds of ports that circle the

tank walls. After a short time the

novelty of the newcomer is gone,

the conversation quiets, and atten-

tion is once again turned to throw-

ing pebbles at spectators lining the

rail, or pulling tail feathers from the

pelicans that share the tank with

them. The new dolphin has been
accepted. Before many weeks have

elapsed he will be joining the others

in their numerous antics.

The sea is full of wonderful ani-

mals like the Totoaba and the

striped dolphin which have seldom

been viewed by the public. It is our

continuous quest to bring these

creatiu-es to Marineland of tlie Pa-

cific in good condition, there to

treat them to the best of food and

care, so that we may all see them
and learn a little more about their

interesting lives and habits.

i6i



A The edge of the Gulf Stream: a remarkable photograph taken off Cape Hatteras from the Danish freighter Olav, by Hawthorne

Daniel. The demarcation is due not to a difference in the color of the water but to a thin layer of vapor over the Gulf Stream.

Look, Tfie Gulf Streaml
Few ever see it, though its

importance to the life and history of the world is mentioned in every textbook

By Robert Cushman Murphy
r o/ Natural History

HERE is a photograph of the

mighty cunent of the Atlantic

that gives northern Europe its mild

climate. It vitally influences the

oceanic creatures of the latitudes it

traverses; it has shaped the paths

A The current bch

overflowing the saltie
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Robert Cushman Murphy

M)AiiV OFF EcuAnoR, where the pale coastal water is seen to be
and heavier blue offshore water.

of exploration and the course of em-

pire. And it inspired one of the most

eloquent passages in scientific lit-

erature—Matthew Maury's descrip-

tion, published in 1855:

"There is a river in the ocean. In

the severest droughts it never fails,

and in the mightiest floods it never

overflows. Its banks and its bottoin

are of cold water, while its current

is of warm. The Gulf of Mexico is

its fountain, and its mouth is in the

Arctic seas. Its current is more rapid

than the Mississippi, and its volume

more than 1000 times greater."

When a vessel enters the Gulf

Stream, one is more apt to feel it

than to see it. Under extreme condi-

tions, the effect may be very sharp,

as when a United States Ice Patrol

craft once lay with her bow in the

frigid waters of the Labrador Cur-

natural history, march, 1957



rent and her stern in a tepid off-

shoot of the Gulf Stream Drift.

Attempts to photograph the

bomidary between two different

masses of water are usually disap-

pointing, but the f)ictures repro-

duced here represent two efforts

that were quite successful. The one

above, taken a dozen miles or so

off Cape Hatteras, shows the line of

demarcation between the Gulf

Stream and the colder water of the

Atlantic slope beyond. It was taken

in 1916 by Hawthorne Daniel, who
was the Editor of NATURAL HIS-

TORY Magazine from 1928 to 1935.

As Mr. Daniel explains, the demar-

cation was caused not by an actual

difference in the color but by a thin

layer of vapor, which can be seen

if the picture is examined closely.

A cold wind was blowing from the

northwest, and when it reached the

warm waters of the Gulf Stream, it

apparently chilled the moisture-

laden air immediately above the

sea, causing this vapor to form. Mr.

Daniel writes;

"The captain, at my request, sent

a man to the bow and another to the

stern, each with a bucket on a rope.

As we passed the edge of the Stream

and had the plainly marked line

about amidships, he blew the

whistle. Thereupon each man drop-

ped his bucket over and brought

up some water. The two buckets

were brought to the bridge, and we
took their temperature. My recol-

lection is that the water from the

stern ( the Gulf Stream end ) was 82

or 83 degrees, while that from the

bow was 62 or 63 degrees. The larg-

est school of porpoises I have ever

seen had followed us that day, but

when we left the Gulf Stream at

this point, they let us go on and

stayed in the warmer water."

Mr. Daniel mentions that the

water of the Atlantic slope ap-

peared green, and this is the color

it generally shows when viewed by
transmitted light. Sky reflections, of

course, may lend it blueness.

Even bluer than the water of the

Gulf Stream is the ultramarine sur-

face water of the North Atlantic

Sargasso- Sea. This water has been
shown to be more transparent than

;LOOK, THE GULF STREAm!

the purest spring water on earth.

This is because it lies beyond reach

of river silt and is extraordinarily

deficient in plankton except for the

creatures inhabiting the floating

Gulf weed.

The second photograph shows

how two masses of water may look

different because of differences in

saltiness and in the amount of ma-
terial in suspension, including liv-

ing organisms and the "dust" of the

land. This photograph shows the

current boundary off Ecuador and

was taken by the writer in 1941 dur-

ing the "Askoy" Expedition of the

American Museum of Natural His-

tory.

When we approached this area on

April 14, the pale coastal water of

low salinity (at right) was moving
northward and overflowing the

blue, saline, and heavier offshore

water ( left ) . We first encountered it

about six miles from the coast and
followed the turbulent border for

some time, taking pictures of it.

It is the most conspicuous example

of this sort that I have seen in a

good many years of observation.

^f (^^ ^ Helping Hand for the Whooping Cr

in the cranes struggle to survive.

The Canadian government re-

stricted all airplanes from flying

low over the area during the nesting

season. Meanwhile another incident

occurred which demonstrated how
strong the feeling of responsibility

for the welfare of the cranes had

become.

The United States Air Force an-

nounced plans for establishing a

photoflash bombing range adjacent

to the Aransas Refuge. The site

was only a mile from part of the

wintering grounds of the cranes.

This announcement brought forth a

wave of protests. They came from

the National Audubon Society, lo-

cal Audubon Societies, the U. S.

Fish and Wildlife Service, the Na-

tional Wildlife Federation, the

American Nature Association, the

Canadian government, and a host

of other organizations and individ-

uals. At the height of these protests,

the Air Force announced that its

proposal to establish the bombing
range had been withdrawn.

The next milestone was provided

last spring by that determined pair.

Crip and Josephine. George Doug-

lass, the director of the New Orleans

Zoo, had insisted, after the loss of

Rusty at Aransas, that his bird,

Josephine, be returned. As it was
pointless to separate the pair, both

Crip and Josephine were turned

over to him, and they took up resi-

dence in the zoo. Gradually they

became accustomed to the unusual

surroundings and proceeded to nest.

I hurried to New Orleans and

joined the group of observers who
perched on a slate roof for a week
looking down at the entire hatching

process. Two chicks were hatched,

but once more the efforts of the crip-

pled birds to rear young ended in

tragedy. Again some predator, pos-

sibly a cat or rat, made off with

one of the chicks during the night.

The other, after attaining the aston-

ishing height of 33)2 inches in 6

weeks, died of aspergillosis, some-

times called brooder pneumonia, a

lung infection common in chickens

and tin-keys.

Although Crip and Josexjhine had
been thwarted in their efforts to

raise a family, the deaths of the two

chicks resulted in an increased de-

sire on the part of wildlife experts

to do even more toward saving the

species.

This culminated in an unusual

meeting last October 29 in the con-

ference room of the Secretary of

the Interior in Washington. At the

invitation of John L. Farley, director

of the U. S. Fish and Wildlife Serv-

ice, leaders in the movement to save

the whoopers came from many parts

of this country and Canada. There

were more than 40 of them, includ-

ing wildlife officials, ornithologists,

heads of conservation organizations,
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A Animals, released by a dismissed employee, stampede across the Kenya animal farm.

The Screen
Authoritative comments on films

in the field of nature, geography and exploration

"Odongo"
Reviewed by T. Donald Carter

Assislunt Curator,

Department of Mammals. American Museum

npHIS picture is laid on an animal farm

in Kenya, East Africa. It contains many
interesting shots of African animal life,

including those which display the speed

and grace of the cheetah, fastest of all

four-footed mammals. Scenes shot on the

farm show a number of well cared for

animals awaiting shipment to foreign

zoos. Most notable of these was a pair of

white rhinoceroses. There was a fine shot

of a swarm of locusts, as well as some
interesting pictures of the African plains.

A number of captive okapi shown on

a safari are, unhappily, referred to as a

species of deer. Actually the okapi is

closely related to the giraffe and lives in

the Belgian Congo. Many of the elephant

shots were also undoubtedly taken in the

Congo, although the picture does not

clarify this fact. The herds of zebras,

white-bearded gnus, ostriches, giraffes,

and antelopes were doubtless taken in

East Africa.

A few other errors were allowed to

creep in. A klipspringer was photographed
near a thombush on the plains, when its

natural environment is a steep, rocky hill-

side. Also, an Asiatic macaque monkey

I THE SCREEN

was shown as a baboon. This monkey must

be a very skillful actor for he has appeared

in at least one other film going through

the same act of entering an automobile

and frightening its occupants.

Odongo is a good picture and gives a

far more accurate account of Africa than

the usual Hollywood production. It was
particularly appealing to me because of

the absence of the usual fake dangers and

horrors common to most commercial films

of this type.

A ()i)()N(.(» pl.i\liill\ »i<-ile-, with
hi? i-i\oiUe iiitnd, the chimpanzee.
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YOUR NEW BOOKS <:o„,,„„erf /ro™ p<.ge J

sonal climbing experiences in England

and Wales, the Alps, and the Himalaya

—fascinating accounts of alpine adven-

tures in which the author transfers his

enthusiasm for the heights and his adora-

tion of the wilderness to his audience.

But the meat of the book is its advice

to climbers. Written especially for tlie

uninitiated, this material will interest

experts as well. One part covers the use

of rope on cliffs, glaciers, and snow fields.

Some of this, though technical, can save

the lives of those who take it to heart.

Such mundane matters as suitable shoes,

clothes, and packs are also included.

One of the most interesting chapters is

on rock climbing. Drawn largely from

Dr. Evans' experience in England and

Wales, it gives the fundamentals for

coping with cliffs the world around.

There is a vast amount of useful infor-

mation on crampons, the design and use

of axes, the cutting of steps, how to

avoid avalanches, and the management

of dangerous cornices. The chapter on

glaciers is as good for our Cascades as

for the Alps. Tents and mountain camps

are described, with many helpful sugges-

tions. And the chapter on mountain res-

cue is a unique contribution to literature

on mountaineering.

Pen and ink sketches of such things as

the right and wrong way to climb rocks,

arranging a pack, and tying butterfly

knots bring the technical parts to life.

And 27 pages of black-and-white photo-

graphs—some of them startingly beautiful

—add greatly to the charm of the book.

1 do not think there is any other book

on mountaineering published in America

that is so useful to the beginner. There

tire few which succeed, as this one does,

in portraying the spirit of those who,

having once reached the heights, must

<;o back over and over again for spiritual

fulfillment.

Known chiefly as a Justice of the United

States Supreme Court, William O.

Douglas is also a keen mountaineer and

explorer.

Tr.HE UNDERWATER GUIDE
TO MARINE LIFE

by Carleton Ray and Elgin Ciampi

A. S. Barnes, $8.75

338 pp., illus.

Reviewed by Eugenie Clark

ILJERE is a text for skin divers, written

by a pair of marine biologists who
have acquired firsthand knowledge of

marine life through their own diving

experience. Their well-organized book is

an especially good guide to Californlan

and Bahaman waters but is also applicable

to diving anywhere.

The book is divided into three sections.

The introduction touches lightly but

deftly on such topics as important physi-

cal features of the sea, its zonal divisions,

communities of marine life, and the re-

lationship between sea and diver. The
second section briefly reviews marine

plants, from microscopic algae to

100-foot kelps, and then presents a more

detailed survey of representative marine

invertebrates of all the major phyla and

classes. Section three covers marine verte-

brates, a fine review of more than 100

fishes. An interesting final chapter on

"re-entrants" discusses the turtles, snakes,

birds, and mammals that have gone back

to living much of their life in the sea.

The authors not only describe the basic

identifying features of these animals but

also tell, wherever possible, how they

would look, feel, and react to a diver

encoimtering them alive in their natural

surroundings. Many readers will be grate-

ful to learn about the feeding habits of

sharks and the danger they present to

divers. Sharks can sense low-frequency

vibrations at great distances, though they

hunt at close range mainly by smell.

For a book with so much technical

information on so many species, there are

few errors—only an occasional oversimpli-

fication or unproven statement of fact.

In general, the presentation is accurate,

comprehensive, and readable.

The material is greatly enhanced by

16 pages of color pictures, including

handsome illustrations by the Japanese

artist, Teiji Takai, and underwater pho-

tographs by the authors.

Dr. Eugenie Clark, Director of the

Cape Haze Marine Laboratory, special-

izes in the reproductive behavior of fishes,

among other subjects. Some of her own
adventures collecting fishes are found in

Lady with a Spear (1953).
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OF BIRDS

by Leonard W. Wing

Ronald Press, $6.75

939 pp., illus.

Reviewed by Austin L. Rand

'TpHIS volume is arranged as a text.

The table of contents would indicate

a comprehensive treatment of the whole

subject of birds, from classification, anat-

omy, and physiology through the various

aspects of behavior, to the economic re-

lations and suggestions for field study and

photography. Actually, Wing gives scant

consideration to any but the land birds
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of North America. He remarks, for ex-

ample, at the end of one chapter, "Al-

though the bird music considered here is

of North American origin, other writers

have described as musical the bird songs

of other countries." This hardly does jus-

tice to the 8000 or so species of birds not

resident in North America.

Wing does take up numerous different

aspects of bird life and comes to some

shrewd conclusions. He points out, for

instance, that the waterfowl "flyways,"

a widely accepted concept, are in reality

more an administrative than a biological

phenomenon. He also refuses to accept

daylight as the over-all controlling factor

in breeding seasons.

At times Wing seems more preoccui^ied

with statistics than with biology. His

treatment of many subjects is remarkably

incomplete. He often seems unsure of

his data and there is much needless repe-

tition. The errors are too numerous to

excuse.

The 230 illustrations include photo-

graphs, line drawings, charts, maps, and

diagrams. A selected list of references

closes each of the 24 chapters. The ap-

pendices include lists of bird families and

of official state birds.

Dr. RiincI is Curator of Zoology at the

Chicago Natural History Museum. His

specialty is ornithology, and he has done

extensive field work in New Guinea, Mad-

agascar, the Philippines, and elseiuhere.

A. SPACE TRAVELER'S

GUIDE TO MARS
-------- by I. M. Levitt

Henry Holt, $3.50, 17.5 pp., illus.

Reviewed by Arthur C. Clarke

CO MANY books have been written about

Mars that one wonders if there is room
for more. The answer depends on the

book, and in this case it is "yes." Dr.

Levitt is a professional astronomer ( Di-

rector of the Fels Planetarium in Phila-

delphia) who knows what he is talking

about, can put it across clearly, and
doesn't lead his readers astray in the un-

certain realm between fact and specu-

lation.

A Space Traveler's Guide to Mars —
though the title may be slightly premature

—contains all the information an interested

layman could need about our tantalizing

neighbor in space. The movements of

the planet, the history of Martian obser-

vation, and the attempts to unravel the

secrets of its markings are all fully de-

scribed. The problem of reaching Mars
is discussed briefly, with particular ref-

erence to Dr. Wernher von Braun's co-

lossal Mars Project.

YOUR NEW BOOKS

Like most astronomers who have stud-

ied the subject. Dr. Levitt is cautiously

optimistic about the possibility of life on

Mars, though he points out that the ab-

sence of oxygen in that planet's atmos-

phere rules out most types of organisms

known on earth.

One of the book's most interesting fea-

tures is an ai^pendix showing in detail

how life may arise from inorganic mate-

rials under suitable conditions. Another

appendix discusses the Martian calendar.

The Martian year contains 668 days, a

pleasant thought for parents recovering

from Christmas shopping.

Arthur C. Clarke, who during the war

ivas in command of the RAF blind-landing

apparatus, now devotes all his time to

writing and lecturing on scientific sub-

jects. Space travel is his specialty, and he

lias twice been Chairman of the British

Interplanetary Society. Among his pub-

lished works are Exploration of Space and
Sands of Mars.

South African animal
LIFE, Vols. 1-3

- - - edited by Bertril Hanstiom,

Per Biinck, and Gustaf Rudebeck

Almqvist & Wiksell, Stockholm

1586 pp., illus.

Reviewed by John C. Pallister

'T'HE Lund University Expedition in

1950-51 was conducted chiefly to gain

more information on the "distribution of

the fauna of the different regions and

biotopes" so as to "permit a closer analy-

sis of the history of the South African

animal world." Members of the expedition

were Dr. and Mrs. Per Brinck ( entomol-

ogy) and Dr. and Mrs. Gustaf Budebeck

( ornithology ) . The collected material was

assigned to specialists for study and is

presented as separate papers, usually in

the form of catalogs with descriptions of

new species. Some of the authors have

compiled extensive ecological and distri-

butional maps and some have included

species recorded by other sources. No
attempt has been made to keep them in

phylogenetic order. A few papers are in

German or French, but most are English.

Three volumes have been published so

tar, and five more are planned. \Vhen
completed, the series will provide a fairly

comprehensive survey of the species in

this region.

John Pallister is Research Associate of

the Department of Insects and Spiders at

the American Museum of Natural History.

Among his published works is a contribu-

tion to the section on invertebrates in

the popular reference work. The Animal
Kingdom.

Casiter Special!

BUTTERFLY MOUNTING KIT
Complete with nylon net . . . $4.95

A full $5.95 value for only $4.95
Leading museums and educators recommend
this complete butterfly mounting itit for pre-

teens, teenagers and adults.

This improved butterfly mounting kit contains

a 12" nylon net plus everything you need
to start a butterfly collection:

• 10 perfect tropical butterflies

• 4x12 spreadinq board

• 60 glass headed pins, 50 insect pins

• 1 chemically treated relaxing jar (for soft-
ening dried butterflies)

• 2 glass strips; paper strips

• 1 glass-top Riker display mount

• 1 pair broad-point forceps

• 16-page picture booklet with step by step
instructions and interesting butterfly
information.

12" nylon net, 24" handle packed in plastic
bag plus 16-page colorful booklet ... $2.
postpaid. Assorted Formosan butterflies

—

25 for $2.

Tropical butterflies from ail parts of tlie

world (List Free)

FREE PRICE LIST on request

BUTTERFLY ART JEWELRY, INC.*
291 East 9Sth Street, Dept. M-6

Brooklyn 12, N. Y.

SEE THE WORLD-FAMOUS
gannet nesting colony —
one of the most thtilling

sights in nature.
Thousands of gannets and other sea birds

nest on the Gaspe Peninsula — close to 100

land birds have been observed.

Modern rooms. Hot and cold water. Bath.

Also modern, private cabins. Deep-sea

food. Home cooking. Scenic beauty of

Nature. Miles of coast line. Boating. Fish-

ing. Swimming. Riding. Excellent hiking

trails to bird ledges. Open June 15 to

Sept. 30.

For reservations and full information
write, phone or wire—

ISLAND TOURIST LODGE
on Gaspe Peninsula

Bonaventure Island • Quebec, Canada
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Letters linued from page 113

Hou> Do Flamingos Bend
Their Knees?

Sirs:

After seeing several flamingos recently,

I becaine interested in their leg structure.

SPANISH J'.ZZl^

FRENCH • GERMAN • JAPANESE

ITALIAN • RUSSIAN • MODERN GREEK
34 languages available AT HOME

A knowledge of another language is
tural enrichnaent, a fuller life. It has
value in business, helps save money
bargain the "native way," adds pleasi

aUiable for cul-
easurable dollar
J you shop and

I your
Best of all, Linguaphone invites you to "TRY—not buy"—"another language"—Right AT HOME.
You Learn The Correct Conversational Way

In just 20 Minutes a Day, Linguaphone's life-like, con-
versational recordings make it easy to learn another
language the same natural way you learned to speak your
native tongue before you went to school.

No Textbook Can Teach You To Speak
ONLY LINGUAPHONE brings 8 to 12 of the world's
best native language teachers, both men and women into
your home. They converse about everyday matters in their
native tongue. YOU listen — YOU understand — YOU
SPEAK correctly as they do. It's like living in a foreign
land.

First Choice All Over The World
That's why Linguaphone is used officially by the Depart-
ments of Education of 14 countries, U.N. Library. Over
1.000,000 home-study students of all ages have learned
another language this ideal, conversational way.
Send today for FREE Booklet that describes the conver-

Tiethod: also details on how you may obtain a
COMPLETE Coup- on FREE TRIAL.

LINGUAPHONE INSTITUTE,
T-63-037 Radio City, New York 20, N. Y.

I'b'use send mc: G FKKK Hook
G Details on FREE Trial. No obligatior

My age Inte: ist is...



Light, inexpensive plastic tubing of tough Monsanto vinyl actually

bends to fit the field, affords complete control of water. Outlets

adapt to standard row spaclngs, send water straight to crop root

zones, reduce loss of water due to evaporation, weeds and seepage.

Creative chemistry permits nemv

water-saving irrigation method

Newest twist in irrigation is plastic pipe

made with Monsanto vinyl that puts

water precisely where the farmer needs

it . . . with virtually no water loss! It

makes flood irrigation possible for many
farmers unable to use this method be-

fore. Growers report plastic pipe saves

up to $5 an acre over sprinkler flooding

and increases valuable crop yields.

Plastic pipe comes in 100-ft. sections

easily carried by two men. It resists

abrasion, won't rot, rust or corrode,

withstands water pressure up to 25 lbs.

a square inch, rolls like a fire hose and
stores easily.

Vinyl plastic pipe is j ust one more example
of Monsanto Chemistry helping to make
available water go further, last longer.

MONSANTO CHEMICAL COMPANY
St. Louis 4, Missouri
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Tourists 'get away from it all" at Cape Halteras National

Seastiore Recreation Area - part of our Notional Park System.

The Outer Banks—where the ghosts of early America still walk

Oflf the Carolina coast, where Cape Hatteras points sea-

ward, is a thin ribbon of islands called the Outer Banks.

This lonely, windswept stretch has always been wild and
primitive. Yet it has known some of the great names of

history ... Sir Francis Drake . . . Blackbeard the pirate

. . .Virginia Dare, the first English child born in America

. . . Orville and Wilbur Wright, who made the first air-

plane flight at nearby Kitty Hawk.

Today these scenic and historic treasures are preserved

for you as part of the National Park System. Here, just a

short drive from the main North-South routes, you can
fish or swim in the sparkling surf, climb magnificent sand

dunes along a virgin beach, or explore old wrecks of ships

that foundered in the dread "Graveyard of the Atlantic."

A highlight of the summer season is the pageant, "The

Lost Colony" telling the story of the settlement that

mysteriously disappeared almost 400 years ago.

Will you see Blackbeard looting an old windjammer?
Will Drake come trudging up over the next dune? Prob-

ably not — but you'll see a corner of America as the first

"tourists" saw it. And standing in this wild land, and

thinking back to the hardy breed that peopled it, you'll

know what made America great . . .

FREE Tour Information — ^^-^' " . z^?

If you would like to visit the Outer Banks, or drive any-

where in the U.S.A., let us help plan your trip. Write:

Tour Bureau, Sinclair Oil Corporation, 600 Fifth Ave-

nue, New York 20, N. Y. — also ask for our colorful

National Parks map.

SINCLAIR SALUTES THE AMERICAN NATURE ASSOCIATION . . .

a scientific and educational organization, for its achievements
in protecting America's forests, wildlife, soil and water. Since
its founding in 1922, the Association has been a staunch sup-
porter of the National Parks and a zealous protector of a basic

part of American life.

SINCLAIR
yl GreatName in Oil
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NOW-NEW DELUXE 4 DYNASCOPE Reflector

with ADVANCED Precision Features Offers

A Truly Professional Telescope COMPLETE

FOR$
ONLY 79

95
F.O.B. Hartford, Conn.

Shipping Wt. 21 lbs.

Express charges

Compare these advanced features with

any telescope at double the price!

4-inch Parabolic mirror—pyrex, finished to exacting specifications and guaran-

teed to perform to the limit of resolution! Aluminized and zircon quartz overlaid

to insure maximum protection and lasting use I {The 4-inch mirror gathers V3

more light than any comparable ZVi inch mirror.)

^U NEW improved cast Iron, true Equatorial and Alt-Azimuth mount with free

moving Polar Axis Rod complete with friction adjustments for any latitude,

declination, and ascension. Rugged, weighs approximately 12 pounds, both

% inch steel supported on 4 bearing surfaces and guaranteed for vibra-

tion free action and necessary smoothness.

^f NEV\A 114 inch eyepiece mount with exclusive double draw focus and rack

and pinion. Adjustable for 3 inches of travel to accommodate any eyepiece

negative or positive! Built in diagonal mirror accurate to Va wave tolerance.

eyepieces—18MM Huygens, 9MM achromatic Romsden, 7MM achromatic

Ramsden for 65X, 130X and 167X.

^^ 4-power achromatic finder-scope with crosshairs. Extra large field of view.

^n NEW covers for eyepiece tube and open end!

Q NEW bakelite tube beautifully finished in grey wrinkle enamel!

^^ NEW improved hardwood folding tripod legs in notural finish. Sturdy,

balanced, perfect portability!

THE ULTIMATE IN 4-INCH TELESCOPES Prove it /ourse/f af NO RfSfC/

Here at last is the scientific instrument that serious astronomers hove been
waiting for—with a full warranty of highest accuracy at lowest cost!

Now you needn't spend $150 and up to be sure of high-precision observa-

tion. Nor do you need go to the time and trouble of building your own
telescope to get the most value for your money. For the dollar-and-cents

facts about the new Deluxe 4-inch Dynascope are these: The advanced
precision features are those you would wani to select for yourself. But buying
them singly, as an individual, you could never beat our low price. Nor
could you hope to surpass the technical co-ordination and stability that

have been engineered into this superb instrument to meet the most exacting

standards of optical and mechanical superiority!

Fully achromatic, tested and proven by scientists in leading planetario,

the new Deluxe Dynascope comes to you complete with every port and fea-

ture exactly as described and illustrated here. Each Instrument is carefully

triple-tested before shipment and is accompanied by the Inspector's per-

formance report. Specially packed, It is ready to be set up for observation

within a few seconds. Shipment is F.O.B. Hartford, Conn., express charges

collect (weight 21 pounds). There is nothing else to buy, no added charges,

no extras of any kind.

YOU WILL BE DELIGHTED-OR MONEY BACK!
Prove to yourself— without risk — how good the new Deluxe Dynascope
really is. Order it now. Try it at your own pleasure. Compare its performance

with that of any other professional telescope at double the cost or more.

It will delight you and exceed your every expectation—or simply return it

within 30 days for a full refund. But don't delay. As you know, quality

engineering of precision Instruments does not permit mass production.

Consequently the supply is limited. To assure yourself of Immediate delivery,

send your check or money order today!

DEPT.

THE CRITERION MANUFACTURING COMPANY
Manufacturers of Qualify Optical Instruments

NHD-20; 331 CHURCH ST., HARTFORD 1, CONN. TEL CHAPEL 7-1696 -CABLE ADDRESS: CRICO



Letters

"Shelter Belt" ct Success
Sirs:

I am seeking some information on the

so-called "Shelter Belt" of trees planted in

a north-south line across the Dakotas and

Nebraska over twenty years ago. Did these

trees thrive? Or did Nature insist on keep-

ing the plains treeless? If the trees thrived,

how much shelter did they give?

Your magazine continues to get better

and better. I appreciate the addition of

cartoons, and I liked the photographs that

looked so astonishing it was hard to guess

just what they were. I hope you can give

us another set of such pictures soon.

(Miss) Helen T. Farrell
Westport, Conn.

Dr. Jack McCormick, in charge of Vega-

tation Studies at the American Museum
of Natural History, supplies the following

answer:

The Shelter Belt Program, established in

1934, called for parallel strips of trees 7

rods wide and one mile apart across a

100-mile-wide area. The objectives of the

program were conservation of moisture, re-

duction of soil erosion, cutting oft of hot

dry winds, and providing wildlife refuges.

In 1944, a survey revealed that at least

90 per cent of the plantings were in satis-

factory condition. Another survey in 1953
showed continued success. On the whole,

the coniferous trees proved to be hardier

in the long run than the hardwood types,

since the latter are subject to kilHng-back

of terminal growth which means that they

have not gained too much height after

their first ten years.

Nature has not actually "insisted on
keeping the plains treeless," but without

special protection from natural hazards,

such as fire and grazing herds, these trees

would probably not have been success-

fully established. Even now, without fur-

ther interference from man, the trees

could be obliterated.

As windbreaks, the shelter belts have
been found effective for a distance to lee-

ward about 20 times the height of the
trees. As a result of the wind reduction,

there is also a reduction in evaporation

and hence moistiue is conserved. Also,

there is less snow drifting and soil blow-
ing.

Oddly enough, perhaps the most direct

immediate benefit to the inhabitants of

the area was the employment afforded by
the project. In many ways, then, this pro-
ject may be considered an achievement.

Insect Strength anil Speed
Sms:

In the article "How Strong Are Insects?"
Mr. Hutchins credits a middleweight
weight lifter with lifting 881,'i pounds. The
implication that any human lifted such a
Weight is most misleading. Actually, Pete

LETTERS

George's 1952 Olympic record was the

total of three lifts, which is the way the

competition is scored.

Arthur J. Morgan
New Rochelle, N. Y.

Our author, Ross E. Hutchins, makes
the following statement.

You are correct that the total weight
Pete George lifted in 1952 was actually

the total of three lifts: the Press, the

Snatch, and the Clean and Jerk. In these

lifting feats, of course, the weight is lifted

above the head. As you probably know,
the 1956 record was established by
Tommy Kono, a total of 986)4 pounds.

Actually, this type of weight lifting is

not at all comparable to the sort that

insects can do. Paul Anderson, who has

been on several television shows, does a

kind of weight lifting which is much more
suitable for comparison with insects. He
has lifted, by a Back and Harness hft.

John H. Geraril

A Who's talking about Capital Gains.

over 5000 pounds, which makes the insect

record even poorer by comparison.

Sirs:

Dr. Hutchins lists the speed of the

dragonfly at 17.6 mph. This is much
slower than my readings have led me to

believe.

Rutherford Piatt, in River of Life, states

that a dragonfly has been clocked at 60

mph. The Animal Kingdom states that

dragonflies can travel at 55 mph.

Your comments will be appreciated.

E. R. Lyon
Laurinburg, N. C.

Dr. Hutchins again provides the com-

ments.

Since writing the story for Natural
History, I have run across additional

records which indicate that these insects

actually do travel faster than the figure

quoted, and you are right. Dr. R. J. Till-

conlinued on page 223
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Family Life of the Ants Neal A. Weber 176
Marvels unimagined may be uatched through a hand lens at your

back door

Sea Serpent — Riddle of the Deep Richard Carrington 183
For centuries man has been pu::zled by recurring, eye-witness reports of
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the last in^asion of the bnited States by glacier ice

Flamingo Love Dance Robert Porter Allen 190
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It weighs only l/2800th of a pound at birth and is not abundantly
endowed with gray matter, but it has managed to survive in competition

with other animals and is actually extending its range
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Wlien rtien. specLk of slaotguirLS

. They agree that the famous Winchester Model 21 is the finest

shotgun made anywhere in the world. Attention to details—even the

minor points some manufacturers might consider trifles — makes
the Model 21 the perfect shotgun. And perfection is no trifle.

Start with the frame — it's machined from a single forging of

Winchester Proof-Steel. So are the hammers and firing pins. Barrels

that could have been brazed are mechanically interlocked instead.

The result? Just one. A shotgun that will give you the utmost in

pride, performance and satisfaction through a lifetime of hard use.

Producers of many fine products

under such brand names as

SQUIBB • OLIN • WINCHESTER
MATHIESON • WESTERN

W/J srm
WLNXH ESTER-WESTERN RI\ ISION

OLIN MATHIESON CHEMICAL CORPORATION
460 Park Avenue, New York 22, N. Y.



Announcing a New Addition

to the Widely Acclaimed

Bird Guide Series

Sponsored by the

National Audubon Society

AUDUBON
>A/ESTERN
BIRD GUIDE
Land, Water and Game Birds in

Western North America includ-

ing Alaska from Mexico to Ber-

ing Strait and the Arctic Ocean

by RICHARD H. POUGH
Illustrated with 340 full-color figures by Don Eckel-

berry; 138 block and white drawings by Terry M.

Shortt and Don Eckelberry, mops, charts.

Completing the wonderful series of pocket

bird guides for the beginner (as well as

the tutored bird watcher), the same author

and illustrators who gave you Audubon

Bird Guide and Audubon Water Bird Guide

here present birds of Western North
America. Every bird is shown in full color

in one or more plumages, supplemented

with black and white drawings of birds in

flight. There are 32 pages of full-color

plates showing 340 figures of 219 species

which appear only in Western North
America. An outstanding and distinctive

feature is the information regarding clues

to the habitats where birds occur and the

birds' behavior, both essential aids to ac-

curate identification. A notable inclusion

is a full coverage of the albatross and

other sea birds of the north Pacific. Handy
pocket size: iV^' x 7%"- Order today! $4.95

DOUBLEDAY & CO., Inc., Box NH
Garden City, New York
Please send me copy(ie5) of

AUDUBON WESTERN BIRD GUIDE at $4.95

each. I enclose check money order.

Name

Address

City Zone Sfate

n Send me also copy(!es) of

AUDUBON BIRD GUIDE at $3.95 each.

n Send me also copy(ies) of

AUDUBON WATER BIRD GUIDE at $3.95

YOUR NEW BOOKS

S. F. Brigiis. National Audubon Socie,

Roseate spoonbills from On the Trail of lanishing Birds

On the trail of

vanishing birds

by Robert P. Allen

McGraw-Hill, $3.95
264 pp., illus.

Revieived by Roger Tory Peterson

DOB ALLEN is surely the world's first

authority on the long-legged
"glamour" birds. In addition to his pioneer

beha\ior study of the black-crowned night

heron, he has lavished years on three ex-

haustive monographs: Tlie Roseate Spoon-

bill, The Whooping Crane, and The

Flamingo. These are absorbing documents

but, by their very nature and purpose,

do not give Bob Allen the full play of his

excellent prose.

This new book, which makes the best

kind of bedside reading, tells all the things

that could not be developed in the more

technical publications. Here we are given

glimpses of the author at the age of ten,

a Seton Indian whose world did not extend

beyond Bald Eagle Mountain near his

home in Pennsylvania; his seafaring days

( before the age of 21, he had sailed twice

around the world and been shipwrecked

in the Sulu Sea ) ; his contacts with various

great ornithologists of the last generation;

and his life-long dedication to those birds

that are treading close to the threshold

of survival.

The book describes such entertaining

episodes as his construction of an artificial

red bull inside which he could watch his

cranes unsuspected and how he captured

the last Louisiana whooper by helicopter,

so he could take it to the Texas flock. He
tells of camping with all kinds of people,

from Aklavik Eskimos to Yucatan Indians.

During his flamingo studies he was caught

in the middle of an abortive Cuban revo-

lution, and on another occasion he nearly

lost his life in a West Indian hurricane.

I am sure no other field naturalist of

our time has seen so much of wild Amer-
ica, from the Arctic Sea to the Caribbean,

and none has such tales to tell. The spoon-

bill seems quite safe today, and so do most i

of the herons; but if the whooping crane

and flamingo survive, we will have Bob
Allen to thank for his inspired effort.

The most recent work of Roger Tory Peter-
j

son, the well-known naturalist, is Wild

America (1956).

Animal navigation

by J. D. Carthy

Scribner, $.3.9.5, 151 pp., illus.

Revieived by Lester R. Aeonson

TV/TOST of us have occasionally wondered

at the comings and goings of a flock

of migrating birds, a trail of foraging ants,

or even a lone dog running along the road.

Most of all, we have questioned how they

find their way. This cjuestion has been

"answered" at times by attributing to

these animals a mysterious directional

sense or a nebulous homing instinct. But

this is not really an explanation at all; it

merely gives a name to the problem with-

out offering a solution.
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Biologists liM\-e been attaeking this rid-

dle, and we now know quite a bit about

orientation and navigation in animals. This

knowledge is presented by Dr. Carthy in

an orderly manner. He sets down the facts

in clear, simplified form, yet without sacri-

ficing scientific accuracy. Ultimately, he

believes, all animal navigation will be ex-

plained in terms of the senses already

known to man. But certain of these senses

may be far superior in many animals.

Some fish, for example, can detect e.x-

tremely dilute concentrations of chemical

substances; to the ant, taste has shape;

and insect eyes can distinguish patterns

of i^olarized light in the sky.

For those who are interested in the

current scientific theories concerning the

methods by which animals find their way
about the world, this small book is highly

recommended reading.

Dr. Aronson is Chairman and Curator of

the Department of Animal Behavior at the

American Museum of Natural History.

±HE OPEN SEA

by Mister C. Hardy

Houghton xMifflin, $6.50

335 pp., illus.

Reviewed by Libbie H. Hyman

'TpHIS authoritative and thoroughly scien-

tific voliune is a notable addition to

books about the sea. From diatoms to

squids, it covers the floating and swimming

plant and animal life of open waters, ex-

cept for most of the vertebrates. It is

sumptuously illustrated with line drawings

and delicate water-color plates by the

author, and with photographs by Douglas

Wilson of Plymouth Laboratory, famed

photographer of marine life.

There are chapters on the microscopic

plants and animals of the plankton ( the

author has specialized in this subject), on

medusae, siphonophores and ctenophores,

on floating moUusks and tunicates, on

crustaceans from tiny copepods to shrimps,

on squids and cuttlefish, and on larval

life. A chapter on life in the depths is fol-

lowed by a discussion of phosphorescence.

The text, giving anatomical, ecological,

and behavorial information, is readable

and interesting, as well as rigidly accurate.

Dr. Hyman is Research Associate in In-

vertebrates, Department of Fishes awl
Aquatic Biology, at the American Museum
of Natural History.

BOOK MANUSCRIPTS
CONSIDERED

by cooperative publisher who ofFers author early
publication, higher royalty, national distribu-
tion, and beautifully designed books All subjects
welcomed. Write, or send your MS directly.

GREENWICH BOOK PUBLISHERS, INC.
Atten. Mr. Edison 489 Fifth Ave.

New York 17, N. Y.
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by

HERBERT JOSEPH SPINDEN

Herbert Joseph Spinden, former curator of American Indian Art
and Primitive Culture at the Brooklyn Museum, here tells the
magnificent story of one of the most remarkable and mysterious
civihzations of all time. He shows us a people whose brilliant

astronomical calculations far outstripped our own; whose calendar
was more accurate than the one in use today; whose religious art
compares with the greatest of Egypt, Babylonia, and Greece.

Dr. Spinden also deals with the ancient life and arts of the Aztecs,
Toltecs, Zapotecans, and the Totoacans. In no other work is this
subject so exhaustively or illustratively treated.

Illustrated with a four-color frontispiece, 80 halftone plates,
three maps, and hundreds of text figures.

At your bookstore $10.00
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No ROOM FOR

WILD ANIMALS

....... by Beinhard Grzimek

Translated from the German by

R. H. Stevens Norton, $3.95

271 pp., illus.

Revietved by Lee S. Crandall

'T'HIS appealing book is an account of

what should have been a prosaic trip

to the Congo for the purpose of bringing

back an okapi for the Frankfort Zoologi-

cal Gardens, of which Dr. Grzimek (pro-

nounced Jimek ) is the Director. The
author is not only an e.xperienced veteri-

narian-zoologist but a keen conservationist

as well. It is not surprising then, that the

rtipidly changing conditions in Africa, as

they affect both the human and animal

population, are treated in. some detail be-

Lion cub from No Room for Jl ild Animnlsl

fore the final chapter sees Germany's first

okapi safely landed at Frankfurt.

Dr. Grzimek takes a grim view of the

future of the larger mammals of Africa—

his first chapter is headed "Africa's Wild
Animals are Doomed " — and he goes to

some pains to support his point which,

unfortunately, seems more or less well

taken. Wild animals do still surxive in

Africa, but it is true that development of

the land ( sometimes ill-advised ) for agri-

cultural jjurposes and the encroachments

of cattle grazing, are rapidly restricting

them to the confines of the great reserva-

tions which, fortunately, have been estab-

lished under the control of various gov-

ernments.

This gloomy outlook might have meant
heavy going for the reader but for a light

and amusing thread of continuity provided

by the constantly recurring vagaries of

the motor truck in which Dr. Grzimek and
his son Michael made the journey from

Best Book
$1600 Cash
Awards plus
40% royalty.
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Did you know...
* marmosets have a language, in the

truest sense of the word?

* the most ancient species of monkey is

still virtually unaltered, after 60 mil-

lion years?

* only four out of the hundreds of spe-

cies of monkeys can actually hang by

their tails?

THE
MONKEY
KINGDOM

by IVAN T. SANDERSON, author of living

Mammals of fhe World. Illustrated with 75
photographs (35 in full-color) and 12 line-

drawings by the author. Maps.

This magnificent, absolutely beautiful
new book by one of the world's fore-

most zoologists is a fascinating guide, in

picture and text, to that ever-intriguing
branch of animal life, the primates. Pro-
ceeding from the most ancient and prim-
itive species of monkey still in existence
to modern man, the author takes you
through the eleven major groups of pri-

mates and gives you a complete catalog
of all the living members of the monkey
kingdom . . . what each looks like, where
he lives, habits, traits. But this book is

more than a catalog and guide. It is filled

with anecdotes and unusual facts, and
reflects the awe and wonder with which
Mr. Sanderson regards the vast world of
nature. Fresh, entertaining, up-to-date
and scientifically accurate. The Monkey
Kingdom is one of the truly distinctive
books of 1957 . . . one you will read and
reread with pleasure in the years to
come. Send for your copy today! $6.95

To your bookseller, or

DOUBLEDAY & COMPANY, INC.
509 Franklin Ave., Garden City, New York
Please send me copies of The Monkey
Kingdom for 10 days' free examination, and bill

me for only $6.95 per copy plus li<l shipping
charge. If not delighted, I will return the copies
and owe nothing,

SAVE MORE! We pay shipping if you en-
close $6.95 each with this order. Same money-
back guarantee, of course.
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CITY, ZONE STATE.
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Stanleyville deep into the interior. En-

counters with various animals along the

way lead to engaging accounts of their

lives and histories, the discovery of the

Okapi, lor example, and the Congo Pea-

cock, Dr. James P. Chapin's well-known

find.

As in most translations, there is a gain

and loss. English colloquialisms, sometimes

British and sometimes American (strangely

enough ) , which no German, particularly

the scholarly Dr. Grzimek, would ever

use, make for charm and easy reading.

Unfortunately one or two errors have crept

in. The European Bison is not extinct, as

implied on page five, although the sur-

vi\ing remnant is held in reservations and

zoological gardens. (Two pairs of young
animals are now living in American Zoos.

)

But these .small slips do not mar the in-

terest and pleasure to be found in this

absorbing account of animals and men
in the Congo.

The reviewer is General Curator Emeri-

tus of the 'New York Zoological Society's

Zoological Park.

Archaeology and its

problems

- - - - by Sigfried J. De Laet

Translated from the French

by Ruth Daniel

Macmillan, $4..50, 136 pp., illus.

Reviewed by Louis Dupree

CINCE 1950 the public has been deluged

by popular books on archeology.

These best sellers generally discuss impor-

tant finds and the romance of exploring

with a spade, but rarely show the mechan-

ics of excavation. This thin volume by
Professor De Laet (Ghent University), as

the title indicates, goes into the problems

of archeology and offers answers to the

familiar questions: how does one know
where to dig and how can one tell the age

of a find?

The author includes in his discussion

the academic qualifications and research

necessary for undertaking field work; ex-

penses and raising money; reconnaissance

( including the latest aspects of under-

water archeology); excavation techniques;

preservation of specimens; dating of speci-

mens; and, finally, both the limitations

and the possibilities of archeological in-

terpretation. He illustrates with recent

discoveries the role of other sciences ( ge-

ology, botany, nuclear physics) in dating

and interpreting prehistoric finds. For ex-

ample, in 1930 the stomach conterits of

a 2000-year-old corpse found in Tollund

Bog near Jutland yielded new information

on the diet of Iron Age man in Denmark.

This man's last meal had been a porridge

of cultivated and wild plants — indicating

©/.DolusKal Smli-tj of San l)ie„.i PJioCu

Broaden yoiir knowledge—
and enjoyment— of natitre loith

by CLIFFORD H. POPE

Do you know what makes a cham-
eleon change its color? How fast a

rattlesnake can strike? How long an

alligator can stay under water? Why
the tuatara is the most remarkable of

reptiles?

ClifTord Pope gives you the answer

to these and a thousand other ques-

tions in this fascinating, encyclopedic,

and authoritative book.

He deals in turn with the five major

groups of reptiles: crocodiles, the

rare tuatara, turtles, snakes, and liz-

ards, giving a general account of the

varieties, their distribution, ph\sical

characteristics, preferred environ-

ment, feeding, reproduction, growth

of the young, and economic signifi-

cance, and finally proceeding to a

more detailed description of the gen-

era and species.

9 Animal Kingdom said: "An excellent

popular book . . . [it] clearly replaces

Ditmars' Reptiles of the World."

• Natural History said: "An invaluable

source of accurate information."

And Lew is Gannett, in the Herald

Tribune^ said: "I found more strange

lore . . . more authentically and enter-

tainingU' presented than in anv of the

travel and advenliirc stories of 19^^."

© N ^ /,,„.l.,„i, ,1 s,„i,l) fhulu

6Vsx() Vs inches, <i|^ \
cloth, i6j pages,

255 unusual

photographs. S7.J"
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mily Life

of the ANTS
Marvels uniniagined may be watched through a hand lens at your back door

By Neal a. Weber
Suiarlhmore CoUese. Swarlhmore. Pa.

Copyrighted photos by Lennart Nilsson

PEOPLE throughout much of

the world have been impressed

by the activities of ants. The ad-

monition of Solomon, "Go to the ant

thou sluggard; consider her ways

and be wise," referred to Messor,

the conspicuous harvesting ants of

Biblical lands, and alluded to their

habit of gathering and storing seeds,

as contrasted with the improvident

locusts. In Aesop's fables is a similar

story. The spectacular raids of the

American army ants and the African

driver ants, and the economically

important activities of the leaf-cut-

ting Attn have become well known.

Other domestic activities inside

the nest are not so conspicuous.

These remarkable photographs
from the Swedish photographer,

Lennart Nilsson, well illustrate de-

tails that are seldom seen and still

less frequently photographed. Popu-

lar writers and the public may form
new analogies with human societies,

and the comparisons are indeed

tempting. Here are shown obstet-

rical activities and co-operation

among the workers of wood ants,

Camponotus herculeaniis or ligni-

perda, which result in successful

egg-laying and emergence of the

new worker from its cocoon. Here
also you see Formica ants tending

FAMILY LIFE OF THE ANTS

aphids, capturing insects for food,

and attacking one another.

These things can be observed by
anyone, and closely related ants are

found in North America. Campon-
otus herctileaniis and its relatives

are the common wood ants, often

found nesting in cabins in forested

areas or in rotted wood that has been
untouched for some time. Recently,

when fire wood was being split

in below-freezing weather, some of

these big, black ants were exposed

in a rotted knot. They were placed

in a shallow glass container with

damp sand, given a frosted cookie

for food and then left alone. A few
weeks later the workers were found

to have laid many eggs and some of

these had already hatched into

small larvae. Had the queen been
present the colony could have been
continued indefinitely. The geniT^

Formica is even more widespread,

and common species of it nest in the

soil, such as in one's own backyard.

To observe the ant world as Len-

nart Nilsson did requires patience.

His skillful photography cannot be

copied by everyone, but a good

hand lens or magnifying glass will

enable one to see for himself the

organization and behavior of an ant

society.

Egg-laying among ants is a social

affair, and one or two worker ants

may be useful obstetricians. The
queen stands in the midst of her

colony and may rest on a pile of

older brood. Workers frequently

come up to her, determining her

condition by applying the tips of

the antennae to her. It is the an-

tennal tips that appear to be the

primary sense receptors in some
ants. In this case they are used to

determine whether the skin is clean,

whether foreign objects need to be
removed, and whether movements
of he: abdomen indicate an egg is

ready to emerge. After inspection

with the antennae, the area may be

Since 1947 the author has been Associate Professor of Anatomy at
Swarthmore. In 1950-52 he helped to organize a Department of
Zoology in the College of Arts and Sciences at Baghdad, Iraq. In 1948,
he accompanied the Central African Expedition of the American
Museimi of Natural History as its biologist.
He has studied the biology and habits of ants on four continents

and has collected them in every state of the U.S., and from Alaska to
Newfoundland.
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• The momeivt of "birth'" lias arrived, and it is just as dramatic in the world of ants as it is in ours. Workers
gather around the queen, and while others keep iruard, they palpate the rear part of her body with their antennae.

Every five minutes, a new egg emerges. Special nurses take care of the eggs as soon as they arrive.

178 NATURAL HISTORY, APRIL, 1957



well licked. When the egg emerges,

or even before, a worker ant may
be ready with antennal tips touch-

ing the orifice. As the egg slowly

emerges a worker is ready to seize

it. A Cephalotes atratiis female ob-

served on the island of Trinidad

laid nine eggs in less than two hours.

In the Swedish ant observed by

Nilsson, workers gently pulled on

the eggs as they emerged. Egg-lay-

ing may proceed much more rap-

idly in such ants as Eciton that have

the abdomen (or technically the

gaster) distended with eggs.

Recent work in Brazil and France

with the Atta females show that

two kinds of eggs may be produced.

One type is larger and is used as

food; the other is smaller and cap-

able of hatching and growing into

a new ant. In any event, it is com-

mon practice for ants to eat the eggs

at the beginning of colony forma-

tion or at other times when food

supplies are inadequate.

The eggs are handled gently. The
powerful mandibular muscles that

are capable of cutting wood are

controlled so that the egg is hardly

"dented" as it is held by the man-

cUbular teeth. The eggs are tlior-

oughly licked and may then be

deposited in a pile. The fungus-

growing ants may plant tufts of

fungus mycelium on them and the

eggs are soon encased in a veil of

thread-like hyphae.

Eggs hatch into grubs or larvae

which at first are the size of the

eggs. The workers then bring food

to them as they lie helplessly on

A The smai.li-.st of the A^TS take on wliat is perhaps
the most important job in the coiumunitv. Tlicy arc not
big enoiii'Ii to fight or to build, but they have charge
of the ncwlv laid eggs.

^ As SOON AS AN EGG IS LAID, it is fetched lay a nurse and
taken awa)^ to the nursery. The jaws, which are other-

wise used as a defense weapon, are surprisingly gentle

when carrying the eggs. The eggs hatch into grabs, or
larvae, which grow and encase themselves in cocoons
of silklike fibers, such as are seen in the background
here. This is the pupal stage. A Ccnnponottis pupa is at

first white. Later it darkens as the ant inside acquires
pigment.

their sides or back. Larvae are also

licked and, again, in the fungus-

growers they have a habit of "pout-

ing" by partially extruding their

mouthparts, which indicates to the

workers that they are ready to ac-

cept food. The larvae are "felt" con-

tinually by the antennal tips, and

their condition is thus indicated to

the workers in the dark cells of the

nest where eyes would be of no use.

A Silklike Cocoon

After a transitional pre-pupal in-

terval, the next stage of develop-

ment is the pupa. In Formica and

Camponotiis the pupa is encased in

a cocoon of silklike fibers which the

larva spins. Pupae of the largest

group or sub-family of ants (the

myrmicines) often lack a cocoon.

The new Camponotits pupa is

white; as it matures it becomes dark

in color. A pile of brood consisting

solely of cocoons, as shown here,

indicates that a number of eggs

have been laid at approximately

the same time and reached this

stage together. The workers handle

the cocoons at intervals and "feel"

them with their antennae so that

they would be aware of slight

movements indicating maturity.

Two workers stationed at opposite

sides, pinch and feel a mature pufia,

then tear open the head end. The
head and underside of the thorax is

first exposed by the growing tear.
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^ Weeks later the cocoon is opened l^y the workers. They look as if they are gasping for air as they saw at

the cocoon with their jaws, but this is not the case. First the head appears.

^ If the workers do not help, the ant cannot emerge from its

cocoon. It is now called a callow. It is being "felt" by all the relatives.

Slowly it gathers strength to stand erect.

An antenna, then a leg may pro-

trude as the new ant feebly strug-

gles. With the workers tearing open

the cocoon and the ant struggling

inside, it finally emerges. Strands

from the inside of the cocoon may

adhere to the new-born, and these

are pulled away by the attending

ants. The ants "feel" it all over with

their antennae and lick it while it is

slowly gathering strength to stand

up. It will be fed by a mature ant.

In this process, the two ants put

their mouthparts together below

their mandibles and one forces

liquid food out, presumably through

contraction of muscles.

Change of Color

Ants emerging from the pupal

stage are called callows and are

markedly paler than mature indi-

viduals. In the mature ants of this

Cainponotiis, the head and abdo-

men (gaster) are dark brown, the

thorax reddish. Ants under unusual

stimuli may open an immature

cocoon, in which case an abnormal-

ly pale ant will emerge, and it will

probably not survive.

In those ants with naked pupae,

it is striking to see pigmentation

gradually appear in what starts out

as a snow-white individual. The

eyes first become pigmented and

may be quite black while the rest

of the body is white. After this the

body becomes a dirty white, then

pale brown if the mature ant is dark.

The whole developmental period
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from egg to adult takes abovit two

months in the fungus-growers, and '

this is true of New Jersey, Pana-

manian, and Brazilian species. In

northern countries, the female stai-ts

laying eggs early in the spring and

by August or September only pupae

may be found. It is unlikely that this

brood is carried over the winter in

most species, if indeed in any.

Valuable t* Man
Ants are important insect eat-

ing animals. It is this habit that led

Germany and Austria to pass laws

protecting the large thatch nests of

the forest ant (Formica riifa). These

ants are believed to be significant

agents in keeping down the popula-

tions of insects harmful to the co-

niferous forests. A closely related

ant, Formica obscuripes, was shown
to bring to its nest large numbers of

dead insects, including grasshop-

pers, in our own Middle West. The
tropical army and driver ants feed

primarily on insects and any other

animals they can overcome.

Ants are shown here attacking a

common adult chrysomelid beetle,

whose larvae are found in the ant

nest and are considered to feed on

the ant brood. The ants swarm over

the beetle, tugging at each leg and

antenna, often pulling in opposite

directions on opposite sides of the

insect. The final effect is to dismem-

ber the beetle and tear it apart.

Contrary to a common belief, the

attackers do not act in what we
would consider an "intelligent" and
concerted effort. Because of their

numbers and persistence, however,

they can overcome a much larger

animal.

Another widespread food of ants

is the secretion of aphids or plant

lice and their relatives, like the

young of leaf-hoppers and coccids.

These so-called "ant cows," feeding

on the sap of plants, give off a sug-

ary secretion, or honey-dew, that is

gathered by the ants. The ants do
'ndeed treat these insects like do-

mestic animals and carry them from
Me place to another on the same
olant. They may erect shelters of

:arton over them and take them into

:he nest over unfavorable periods.

One group of tiny, blind, and yel-

low ants found in the tropics is de-

pendent on coccid excretions for

food. They live underground, form-

ing tenuous tunnels from root to

root. When a female flies off on her

marriage flight, she carries a plump
coccid in her jaws. The coccids are

often kept in the nest with the

brood. The ant strokes the rear part

of the coccid with its antenna, and

> This chrysomelid beetle is

the ant's biggest parasite. It

forces its way into the anthill

and lays its eggs there. Here the
ants are swarming over the
beetle, tugging at each leg and
antenna in an assault that will

ultimately tear it apart.

^ Some ants keep "cows" —
apliids, plant lice, leaf-hoppers,
or coccids. The "cows" excrete a

fluid that the ants use as nourish-
ment. This remarkable photo-
graph shows one ant with the
entire rear end of the aphid in
its mouth.

the coccid may respond to the stim-

ulus by emitting a clear droplet of

the honey-dew, which the ant then

imbibes. A remarkable photograph

here shows one ant with the entire

rear end of the aphid in its mouth.

Some ants may feed so extensively

on honey-dew that the abdomen
becomes markedly distended. Ex-

treme conditions are reached by
these "honey-pots" of our South-
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west and Australia. Such indi-

viduals may be a general source of

food for the colony, regurgitating to

any ant that applies.

Among the widespread afflictions

of ants ai-e mites. These minute

arthropods take advantage of the

concentrated number of individuals

in an ant colony and feed either on

the adults or the brood, or on food

brought into the nest. They com-

monly ride on an ant, holding tight-

ly by their legs, and transfer quickly

from one ant to another as the two

touch antennae or brush by. An ant

may carry half a dozen at once.

While the mites may feed on ant

excretions, tliey have also been seen

frequently to eat the food the ant

may be eating, taking a position on

the underside of the mouth where

they can reach the food without

leaving the ant.

Ant versus Ant

The greatest enemy of man is

said to be man, and it is also true

that ants fall prey to other ants. In

Sweden as in northern countries

generally, the reddish and brown
Formica sanguinea preys commonly
on Formica fiisca and its allies. Both

ants have a weapon in the form of

formic acid, which they spray from

poison glands at the posterior end

of the ant. In combat, each of the

two species may attempt to disable

each other by a combination of bit-

ing and spraying. Spraying into thd

mouth has a paralyzing effect anc

may cause the recipient to fall ove

with its legs in the air and be a

least temporarily out of action'

When one ant pulls off an antenna*

cuts off a leg, or in one case shown

cuts off the head, victory is clear.

Civilized man has always takei

pleasure from watching ants a

work. The temptation has been t(

infer that their societies are simila

to ours. But they are in no sensi

similar in organization, and it

more fruitful to consider the ant

as highly successful co-dwellers oi

this earth, rather than to won;
about their supposed intelligence o

lack of it.

< In mortal combat. The weapons
of the ants are their mandibles, or
jaws, in front and their spraying
apparatus behind. Primitively, the
ants had a sting with poison glands

for spraying the woiuid, but in

these examples the sting is absent.

When one ant sprays into the
mouth-parts of another, it has a

paralyzing effect and the stricken

ant falls over. The jaws are most
effective when they can snip off an
antenna or a leg, or damage one.

^ An ant may keep on fighting

with its abdomen cut off, but when
its head has been severed as in this

round, it is definitely hors de
combat.



Riddle of the Deep
For centuries man has been puzzled by recurring

eye-witness reports of strange sea creatures

By Richard Carrington
©1957 by Ihc author

THE earliest historical mention

of the sea serpent is in Aris-

totle's great Historia Anunaliiim,

written in the fourth century B.C.

The hair-raising tales of classical au-

thorities (probably based on
travelers' tales of pythons and fisher-

men's reports of conger eels, or

genuine water snakes ) were bor-

rowed and embellished by natural

historians until well into the Middle

Ages, when the sea serpents' main

habitat seems to have been the

icoasts of northern Europe.

In the 1730's a new element be-

gan to creep into the sea serpent

story. Instead of highly colored vari-

ations on a traditional theme, for

:he first time there were eyewitness

•eports by responsible persons. One
uch witness was a Norwegian mis-

sionary, Hans Egede, who reported

n 1734 the following extraordinary

ncident which took place near the

Danish colony of Godthaab on the

Davis Straits, Greenland:

"On the 6th appeared a very ter-

rible sea-animal, which raised itself

so high above the water, that its

head reached above our maintop.

It had a long, sharp snout and blew

like a whale. With broad, large flap-

pers, the body was covered with a

hard, wrinkled, uneven skin. On the

lower part it was formed like a

snake, and when it went under

water again, it cast itself backwards,

and in doing so raised its tail above

the water, a whole ship-length from

its body."

BoHN IN England
and educated in that

country and France,
Richard Carrington
spent six-and-a-half

years with the RAF
during the war. He
now is a free-lance
writer specializing in natural history, with

geology his main interest. Tlie Story of

Otir Earth appeared in 1956, and his

latest book. Mermaids and Mastodons, to

be published this month, will contain the

chapter on the sea serpent that is con-

densed and presented here.
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This account, with the ring of a

genuine observation, was followed

12 years later by another appear-

ance of a monster in northern

waters, this time between Trond-

heim and Molde on the Norwegian

coast. This monster was different

from that seen by Egede. As de-

scribed by the ship's captain, Lorenz

von Ferry, "The head of the sea-

serpent, which it held more than

two feet above the surface of the

water, resembled that of a horse. It

was grayish, and the mouth was

quite black and very large. It had

large black eyes and a long white

mane, which hung down to the sur-

face of the water. Besides the head

and neck, we saw seven or eight

folds, or coils of this snake, which

were very thick, and as far as we
could guess there was a fathom's

distance between each fold."

Later descriptions of sea serpents

often bear a family likeness to one

or the other of these animals seen

by Egede and \on Ferry.
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It has been suggested tliat

what the Rev. Egede saw
was a giant squid. The
"head" would actually
have been the tail part of
the cuttle, as aljove. Below
is a surface view.

^ In 1734 the Norwegian missionary Hans Egede saw this "frightful

sea monster" in the Davis Straits. Greenland.

With the dawn of the nineteenth

century, sea serpent reports began

to occur in better documented form,

such as the episode of "the animal

of Stronsa." The carcass of this fa-

mous monster was found in 1808

on sunken rocks off the island of

Stronsa in the Orkneys. It was at

once heralded as that of a genuine

sea serpent. Excitement ran high,

and a sworn deposition with meas-

urements, a drawing, and several

fragments of the corpse was sent to

the Royal Museum of Edinburgh

University. The Scottish naturalists

rose nobly to the occasion. A paper

was read to that distinguished body
confirmang that the animal of

Stronsa was a creature previously

unknown to science. All the writer's

colleagues seem to have agreed with

him, for no record can be found of

a single dissenting voice. A few
months later Sir Everard Home, the

celebrated surgeon and anatomist

of the Royal College of Surgeons in

London, declared that, far from be-

ing an unknown monster, the animal

of Stronsa was simply a large speci-

men of Sqiialus maximus, the bask-

ing shark!

The next sea serpent could not be
so easily explained. It appeared in

August 1817 in the waters of Glou-

cester Harbor, Massachusetts, and
was the subject of a comprehensive

184

report published by the Linnean So-

ciety of New England. The tale told

by witnesses was as follows:

About midday on August 10, 1817,

Amos Story was sitting on the shore

of Gloucester Harbor when he saw

about 150 yards away a strange ani-

mal with a turtle-like head project-

ing ten to twelve inches above the

water. It was in view for an hour

and a half, and at times exposed up

to twelve feet of its total length.

Story estimated that the animal was

about as thick as a man and could

move at the surprisingly fast speed

of 30 miles an hour. It remained in

Gloucester Harbor until August

23rd, before finally disappearing,

and in the meantime other wit-

nesses added many details to the

somewhat flimsy sketch provided by
Amos Story. Solomon Allen esti-

mated the creature's length as be-

tween 80 and 90 feet, confirmed the

reptilian appearance of the head,

and added that the body appeared

to be jointed from head to tail so

that a series of humps or bunches

rose 8 or 10 inches above the water.

Epes Ellery and Matthew Gaffney

observed that the serpent, if such it

was, took no notice of boats or men,

but seemed often to be indulging in

play by making slow sinuous turns

in the water. Even when Gaffney

took a pot shot at it with his gun, its

only reaction was to submerge for

a short period. It reappeared 100

yards away and continued playing

as before. Opinions differed as to

whether its skin was smooth or

scaly, but there was general agree-

ment that the body was limbless

and snake-like and exhibited the

vertical sinuosities or humps first

described by Allen.

A month or so afterward, a small

black snake was found on the beach,

and the suggestion was made that

the sea serpent had laid eggs on the

shore and that this one was one of

its offspring. It was forthwith called

Scoliophis atlanticus, or "the flex-

ible snake of the Atlantic." The fol-

lowing year, the great French zoolo-

gist Henri Ducrotay de Blainville

pointed out that the baby sea ser-

pent was, in fact, a somewhat dis-

eased specimen of Coluber constric-

tor, the common black snake. Rightly

or wrongly, the Gloucester sea ser-

pent was thenceforward consigned

by most people to the limbo of

classic fishing stories.

1848 Appearance

Now comes the most famous of

all sea serpent yarns, the dramatic

episode of August 6, 1848, witnessed

by the captain and six members of

the crew of H.M.S. Daedalus. Ac-

cording to the captain, "On our at-
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tention being called to the object,

it was discovered to be an enormous

serpent, with head and shoulders

kept about four feet constantly

above the surface of the sea. And
as nearly as we could approximate,

there was at the very least 60 feet

of the animal level with the water,

no portion of which was, to our

perception, used in propelling it

through the water, either by vertical

or horizontal undulation. It passed

rapidly, but so close under our lee

quarter, that had it been a man of

my acquaintance I should easily

have recognized his features with

the naked eye. It did not deviate in

the slightest degree from its course

to the S.W., which it held on at the

pace of from 12 to 15 miles per hour,

apparently on some determined

purpose.

"Its diameter was about 15 or 16

inches behind the head, which was,

without any doubt, that of a snake.

It was never, during the 20 minutes

that it continued in sight of our

glasses, once below the surface of

the water; its color a dark brown,

with yellowish white about the

throat. It had no fins, but something

like a mane of a horse, or rather a

bunch of seaweed, washed about its

back."

Several Possibilities

A set of pictures of the serpent

appeared in the Illustrated London
News on October 28, 1848. These

had been supervised by the captain

himself, so their authenticity is be-

yond question. The report and pic-

tures strongly suggested an un-

known creature, and naturalists of

the time proposed that this must

have been a mammal, such as An-

son's sea lion, or a sea elephant.

Still, since sea elephants are less

than 25 feet long, this explanation

is not satisfactory, though it is

doubtless true that many sea ser-

pent reports are accounted for by

seals, squids, whales, and porpoises.

The next instance of a sea serpent

being noted from a shipboard oc-

curred in 1893 in the Atlantic off the

coast of French West Africa. In

December, a large creature with a

serpentine head and neck arose from

the sea 400 to 500 vards awav from

the Natal Line steamer Umfidi. It

was seen not only by the captain

but by several passengers and mem-
bers of the crew. The mate in the

ship's log described the creature as

a "Monster Fish of the Serpent

shape, about 80 feet long with slimy

skin and short fins at about 20 feet

apart on the back, and in circumfer-

ence about the dimensions of a full-

sized whale. I distinctly saw the

fish's mouth open and shut with my
glasses. The jaws appeared to me
about 7 feet long with large teeth.

In shape it was just like a Conger

Eel."

The next important appearance

of a sea serpent was in view of two

expert naturalists who were actu-

ally taking part in a scientific ex-

pedition. The episode took place in

the winter of 1905 off the northeast

coast of Brazil and was witnessed

from the Earl of Crawford's yacht

Valhalla by E. G. B. Meade-Waldo
and Michael J. Nicoll, both of the

Zoological Society of London. Here

is the story in Meade-Waldo's own
words: "I saw a large fin or frill

sticking out of the water, dark sea-

^ The Captain and six memliers of the crew of H. M. S. Daedalus saw the above creature in 1848.
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weed-brown in color, somewhat

crinkled at the edge. It was appar-

ently about 6 feet in length and pro-

jected from 18 inches to 2 feet from

the water. I could see, under the

water to the rear of the frill, the

shape of a considerable body. I got

my field-glasses on to it and almost

as soon as I had them on the frill,

a great head and neck rose out of

the water in front of the frill; the

neck did not touch the frill in the

water, but came out of the water in

front of it, at a distance of certainly

not less than 18 inches, probably

more. The neck appeared about the

thickness of a slight man's body, and

from 7 to 8 feet was out of the

water; head and neck were all about

the same thickness. The head had

a very turtle-like appearance, as had

also the eye. I could see the line of

the mouth, but we were sailing

pretty fast, and quickly drew away

from the object, which was going

very slowly. It moved its neck from

side to side in a pecuHar manner:

the color of the head and neck was

dark brown above, and whitish be-

low—almost white, I think Since

I saw this creature I consider on

reflection that it was probably con-

siderably larger than it appeared

at first, as I proved that objects, the

size with which I was well ac-

quainted, appear very much smaller

than they really are when seen on

the ocean at a similar distance with

nothing to compare them with."

Michael Nicoll's report added

that the head and neck, which he

estimated as being about 6 feet

long, lashed up the water with a

curious wriggling movement. He

also compared the fin to a gigantic

piece of ribbon seaweed, and added

that every now and then it disap-

peared entirely below the surface.

In his book, Three Voyages of a

Naturalist (1908), Nicoll observed,

"I feel sure that it was not a reptile

that we saw, but a mammal. It is, of

course, impossible to be certain of

this, but the general appearance of

the creature, especially the soft, al-

most rubber-like fin, gave one this

impression."

Loch Ness Episode

We come now to one of the most

famous and, I regret to say, one of

the most suspect, of the creature's

many visitations — the Loch Ness

monster. Reported during the sum-

mer months of 1933, it had become

by October a major international

sensation. There were articles, lec-

tures, and broadcast talks, and the

hotels of Inverness were crammed

with representatives not only of the

British press but of such unlikely

journals as the Osaka Moirtichi and

the Tokyo Nichinchi. One enthusi-

ast even offered, in the columns of

the Glasgow News, to swim across

the loch, "as a challenge to the Mon-

ster." Finally, in June 1934, the crea-

ture reached the pinnacle of its

fame with the publication of a 228-

page book by Commander Gould

entirely devoted to its doings. No

sea serpent had received such an

honor before.

Although the evidence in Gould's

book is most painstakingly com-

piled, it is also extremely uncon-

vincing. The only fact to emerge

from the numerous reports is that a

number of black humps were seen

floating or moving at various speeds

along the surface of the loch. Their

number ranged from one to eight,

and the witnesses agreed that they

must belong to some large animal

moving just out of sight below the

water. Some people also claimed to

have seen a long serpentine neck

and small head emerge from the

loch, which turned slowly from side

to side, as if spying out the land,

before sinking once more beneath

the surface. This was sometimes

seen alone and sometimes in asso-

ciation with the mysterious humps

described above.

The really classic description,

however, is probably that provided

by Mr. and Mrs. G. Spicer who

claimed to have seen the monster

on dry land. On July 22, 1933, they

were motoring round the loch in

broad daylight when a most extraor-

dinary animal crossed the road in

front of their car. It had a thick

body without any sign of legs and a

long neck which undulated up and

down "in the manner of a scenic

railway." It was gray and it moved

in a series of jerks. On the forepart

of its back it appeared to be carry-

< Two SCIENTISTS wit-

nessed the 1905 appear-

ance of the "sea serpent"

from the yacht Valhalla.
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The 30-foot Oarfish
(left), sometimes called

the Sea Serpent Fish,
prohahly accounted for

many of the talea of sea

serpents. Compare he-

low, a "Sea Serpent"
found in Hungary Bay,
Bermuda in 1860.

ing a small lamb, young deer, or

other animal. The head was not ob-

served, but Mr. Spicer likened the

general effect of this astonishing ap-

parition to a huge snail with a long

neck.

Sea Serpent on Land?

Mr. Spicer's story, at first regarded

as a hoax, was confirmed in startling

fashion by Arthur Grant of Edin-

burgh, who some six months later

claimed that an animal closely re-

sembling Spicer's had loped across

the load in front of his motor bi-

cycle. This occurred at night, but in

the moonlight he was able to make
out the details of the head. This was
like that of an eel, with large eyes

set high up toward the crown. He
also observed that the animal had
strong front flippers and a rounded

tail. It was black, about 18 feet in

length and moved by arching its

back on front and hind flippers

alternately.

This description, combined with

'that of Spicer and those of witnesses

who had seen the animal in the

water, gives us such a clear and un-

mistakable picture of one of the

Phocidae, or true seals, that it seems

almost impossible that the Loch

Ness monster could have deceived

the public for so long. This seal,

probably a large specimen of the

common seal, Plioca vitiilina, must

have entered the loch by way of the

river Ness sometime in the spring

of 1933. After nearly a year it prob-

ably returned to the Firth of Beauly

and thence to the open sea by the

same route. Admittedly some ob-

servers of the monster report it to

have been much larger than the

usual run of seals, and there are sev-

eral slightly different versions of its

color and shape. In my opinion,

however, there is not one of these

that cannot be accounted for by

tricks of light or faulty estimation

of measurements. It is also most

probable that some of the reports

refer not to the seal at all, but to

other mammals such as otters, or

even to water birds or floating tree

trunks, which untrained and expect-

ant witnesses might easily transform

into mysterious and sinister forms.

I feel then we must discredit the

Loch Ness monster as a genuine

sea serpent.

Although, as was suggested ear-

lier, squids and other known but un-

recognized animals can account

for many alleged appearances of the

sea serpent, they cannot account for

all. What explanation are we to

give, for instance, of the New Eng-

land serpent or the creatures seen

from the Daedalus, the Umftili, and

the Valhalla?

A popular explanation of the sea

serpent is that it may be a survival

of one of the great sea reptiles of

the Mesozoic Age. The nineteenth-

century naturalist Philip Gosse was

a great supporter of this theor)', and

in The Romance of Natural Histonj

he examines the evidence and comes

to the conclusion that there is no a

priori reason why a descendant of

the Mesozoic reptiles should not

have survived and attained the
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24,600 YEARS AGO the glacier overrode

the location of Cleveland, as indicated by

driftwood dated by the Carbon 14 method.

18,000 YEARS AGO it must have reached
southwestern Ohio, because the trees it

snapped off date that period.

ABOUT 13,000 YEARS AGO the ice la

north of Detroit, judging from peat an
driftwood it left in its wake.

Moving
Picture
of the Last ice Age

Dating by Carbon 14 makes it possible to fill in

some of the details in the last invasion of the United States by glacier ice

By Richard Foster Flint

EVERYONE knows that the Ice

Age was a period measured in

hundreds of thovisands of years,

during which continents and seas

were cold and glaciers covered a

third of the world's land. Hairy ele-

phants and woolly rhinos roamed

the northern tundra, and in the lat-

ter part of the Ice Age, primitive

people of Asiatic extraction hunted

elephants and bison with quartz-

tipped javelins over much of North

America. Today, the gently rolling

country from Ohio to Montana is

largely covered with earth and

stones left by the ice, a deposit

whose rich soils yield a big piece

of America's agricultural wealth.

But not so many realize how close

the Ice Age is to our time—at least

the most recent part of it. It is so

close, in fact, that Lake Michigan

and Lake Huron were half filled

with glacier ice barely 10,000 years

ago, only about half again as long

ago as the beginning of the civili-

zation in ancient Egypt.

The startling recency of this huge
change in the map of North Amer-
ica has been fixed by Carbon 14

Professor of Ceolosy, Yale Vnirersily

dating, a method of time calculation

that was unknown ten years ago.

By measuring the amount of radio-

active carbon in a sample of wood,

peat, shell, or other organic sub-

stance, we can determine the

amount of time that has elapsed

since the death of the plant or ani-

mal of which the sample was a

part."

The original purpose of Carbon

14 study was quite other than dat-

ing. But soon after this special form

of carbon was discovered, scien-
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12,000 YEARS AGO it melted out

Strait of Mociiinac, according to

ABOUT 10,700 YEARS AGO a finol for-

ward push carried it to Milwaukee. De-

stroyed forests again ore the evidence.

BY 8,000-8,500 YEARS AGO the

nearly out of the Great Lakes. It ne

far south again.

tists realized the magnificent possi-

bilities of using it as a clock, or

rather a calendar. Since 1950, thou-

sands of samples have been dated

by this method. These dates make
possible a "moving picture" of the

latest invasion of the United States

by glacier ice. The picture is a bit

jerky and contains holes and gaps

here and there, but it is basically

reliable. To put the moving picture

together, we must know more than

merely the dates of many samples.

We must also know the exact rela-

ition of each sample to the invading

Iglacier, whether it comes from the

glacial deposits themselves, from a

;ake dammed by the glacier, or from

I bog formed in a basin left when
:he glacier melted. Most samples

ire logs or bits of wood, the wreck-

ige of spruce forests bulldozed by
he advancing wall of ice as it

flowed relentlessly across the Great

^akes region. Other samples are

Jits of driftwood washed up on the

reaches of glacier-dammed lakes

ind covered with sand. Still others

ire peat that began to accumulate
n damp meadows as the melting

jlacier uncovered the country.

Putting together the results, we
jet the maps shown here and the

ime chart adjacent. They show the

heet of glacier ice invaded Ohio,

ndiana, and Illinois around 25,000

ears ago, snapping off the trees of

Richard Foster Flint is Professor of
Jeology at Yale and has been active in

;urthering the application of radiocarbon
ating to Pleistocene geology.

spruce forests like matchsticks and

smearing the wreckage with earth

that formed the foundation of to-

day's soil.

Around or shortly after 18,000

years ago, a warmer climate gained

the upper hand. The glacier, having

reached the Mississippi River and

southward almost to the Ohio, then

began to melt. During melting, the

climate turned colder twice, giving

the glacial sheet two more chances

to gain ground. The result was that

forests that had grown up in areas

abandoned by the melting ice were
once again destroyed. In its last

thrust, the ice came down as far

as Milwaukee, Wisconsin, and Sagi-

naw, Michigan. Thereafter it shrank

away from the United States and
most of Canada. Today it remains

in strength only in Greenland and
parts of Ellesmere and Baffin Is-

lands.

>10VING PICTURE OF THE LAST ICE AGE

So, by scientific methods un-

dreamed of ten years ago, scien-

tists are piecing together the latest

of a series of events that have

worked great changes in the surface

of North America. If human beings

witnessed these changes ( and those

primitive mammoth-hunters cer-

tainly saw conditions very different

from those of today ) , they undoubt-

edly thought that it was a perma-

nent state of affairs. Indeed,

educated people have only in recent

decades gained precise knowledge

of how extensive the changes have

been. Today, there is no longer any

doubt that climates do change and

that this bulldozing of the Great

Lakes region by a vast ice sheet is

only the latest of several such in-

vasions. Some day we may know
enough to tell whether or not still

another cold era is in store for the

world.
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FAR ahead, hazy in the heat

waves and elongated out of

all proportion, lay a gray smudge

that Sam announced was Cotton

Cay. "When we get there," said he,

pointing with his pole, "we maybe

hear the fillymingos." "And see

them, too?" I asked. Sam scratched

his head beneath the band of his

well-ventilated Bahamian straw, as

if invoking deep thought. "Maybe

yes, maybe no," he said doubtfully.

But it was fairly clear from the

beginning of my survey of the fla-

mingo population for the Audubon
Society that the largest surviving

group of these birds would prob-

ably be found here in the isolated

backwaters of Lake Rosa in the

West Indies.

Not long after this we sighted a

few small and far-off files of fla-

mingos, outriders of the colony, fly-

ing one behind another in an

easterly direction. As the numbers

of these increased Sam could

scarcely contain himself. "Them is

sure 'nuff goin' straight into the

nestes!" he exclaimed, nearly danc-

ing with excitement. "We find 'em

sure, we find 'em sure!" The lake

had narrowed, and as we ap-

proached Cotton Cay, the outline

of the horizon to the east was
broken by the tops of black man-

groves and tropical buttonwoods on

Long Cay and the unnamed spits

and shorelines of the Upper Lakes

region beyond. Then, about eight

swaying liKe on

Few have seen this confused fandango of tightly-packed birds, surging and

like one great, red, many-legged creature

mingFla



o'clock, as we were wading labori-

ously, pushing and shoving our way
through jagged coral rocks close to

Cotton Cay, Sam heard a new sound

and raised his arm for silence. We
stood as we were, poised like a pair

of sun-blasted statues. In a moment

I, too, could hear it, a rumble of

distant sound, low and high at once

— pulsating — rising until it was
clearly avidible, then falling until

the ear almost lost its vibrations in

the murmur of the wind. His broad

face turned toward me, radiant with

pleasure, Sam anticipated my own
words. "That's 'em!" he cried. "The

Lord be praised! That's th' filly-

mingos!" Hauling the now useless

skiff up on a dry rock, hastily se-

curing its painter and grabbing the

water jug, he started walking rapid-

ly toward the east, his muscular

legs swishing and splashing through

the warm, salty water. Equally ex-

cited, I scrambled along in his

wake.

ove Danee
By ROBERT PORTER ALLEN

Drawings by Matthew Kalnienoff

Now and again we stopped to

listen. The sound soon became a

distant uproar—a din, a clamor, a

constant and prolonged uproar.

Now it seemed high-pitched and

toneless, the sort of sound that can

only be made by the dissonant

unison of thousands of voices. Still,

we could see nothing, except the

now more frequent and more
lengthy strings of flying birds, their

long slender necks stretching out in

front and their equally long and

slender legs out behind, so that

each bird seemed like an animated

spear hurtling through the air.

When they passed close to us these

swiftly-moving lines honked much
like flocks of geese, but we scarcely

heard them against the growing vol-

ume of sound in the background.

Soon Long Cay lay behind us,

and the sound of the flamingo

multitudes on ahead was suddenly

louder. We hastened on, greatly

encouraged and in a rage of excite-

ment, until at length we came close

up against another barrier of low

trees. As we drew near to them,

Sam all at once grabbed me by the

arm with one hand and with the

other pointed off toward a break in

the vegetation about a half mile

farther on. Openmouthed, we stood

and stared in silence. Through the

thin screen of brush we could see

a solid band of red. It shimmered

and undulated in the heat exactly

as if it were a long sheet of flame.

I thought at once of Frank Chap-

man's classic account of a similar

view of these birds, a half century

before on Andros Island. "It was

an appalling sight," he wrote. "One

of the boatmen said it looked 'like

hell,' and the description is apt

enough to be set down without

impropriety."

Since 1930 Robert Allen lias held vari-

ous positions with the National Audubon
Society and is now research associate with

that organization. He is an outstanding

authority on rare North American birds

and on the behavior and distribution of

wading birds. He has written widely on

these specialities, and the present article

is a condensation from a chapter in his

latest book, On the Trail of Vanishing

Birds (McGraw-Hill) which will appear

this month.—Ed.
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S. F. Brians plioto from National Audubon S<,ri«>

A The author and colleafiues set out for the nesting grounds.

Knowing only that this moving

mass of red must be a great assem-

blage of flamingos, we walked rap-

idly ahead until we had reached

the shelter of a narrow growth of

low trees. There we flopped on

our bellies and stared out across

the large pond wherein the flock

was congregated. I guessed that

there were well over 1,000 fla-

mingos in the group, but they were
packed so closely together—liter-

ally shoulder to shoulder—that it

was difficult to judge. There might

easily have been more than twice

that number. They moved this way
and that, without obvious purpose,

like a hysterical and leaderless mob.

Tightly packed as they were, and

with every individual jostling his

neighbor and all of them jumping

about like madmen, the outlines

of the flock ebbed and flowed, as

if it were molten, red-hot lava.

Here and there we could see taller,

redder heads and necks of the older

male birds, riding high above the

crowd and bickering with other

birds ciose to them in what ap-

peared to be a frenzy of emotion.

These outbreaks rose to a fever

pitch and then abruptly subsided.

It seemed to be these larger fla-

mingos that set up pressure, first

to one side then to the other, so as

to keep the entire flock churning

about so furiously.

From so close at hand the din

was frightful, every kind of fla-

mingo sound—honks, cackles,

groans, high froglike notes—issuing

forth in one grand, overwhelming

chorus from more than a thousand

throats at once and without end.

I was not only stirred to my depths

by the spectacle itself, but I felt

at almost a complete loss. Eyes and

ears were not enough to take it in.

Now the whole body of birds

churned still closer to our hiding

place, bearing down on us as if the

entire flock were a huge, many-

legged creature, a thing of cohesive

living tissue, fluid and unpredict-

able. Then it moved off, nearly

across the pond from us, swelling

and receding, sinuous necks wav-

ing and thrusting along its rim and

black wingtips flashing as if to re-

mind us that, after all, this was
only a flock of birds.

Long Vigil

We watched until the sun was

high in the heavens, until, at length,

the birds appeared to have exhaus-

ted themselves or had gradually

lost interest and scattered to other

parts of the lakes. Only then did

we realize how hot it had grown

and feel with real discomfort the



bites of the maddening little mos-

quitoes that lay in wait in every

shady spot. Aware from what I

had seen and from what Sammy
told me that nest building had not

yet started, I agreed that we should

retrace our steps and return to the

settlement for the time being.

The Upper Lakes, probably be-

cause of their greater isolation,

have long been an important nest-

ing area for the flamingos. They are

quite distinct from Lake Windsor

but, like that larger body, are sup-

plied with frcjh sea water by the

movement of tides through breaks

in the bottom, or floor, of each of

them. With no other inlet or out-

let, plus the rapid evaporation of

that hot, windswept climate, the

salinity will average about twice

that of normal sea water. As in the

big lake, this salinity factor may
limit the number of species that

can exist in such an environment,

but it does not necessarily limit

them numerically. Certain micro-

scopic organisms — diatoms, dino-

flagellates, rhizopods, bacteria of

several kinds, nematode worms, im-

mature mollusks, and other forms-

may be astonishingly abundant.

These conditions result in a

specialized group of birds that can

exist within such a restricted hab-

itat. Again, these are limited as to

species but not as to quantity.

There are stilts, egrets, herons, and

others that feed on killifishes and

aquatic insects, but the prime ex-

ample is the flamingo. It may
crowd into the Upper Lakes at the

A Robert P. Allen goes native

on the trail of the elusive flamingo

in Yucatan.

A The flamingo is a salty creature if ever there were one. Its food

consists of mollusks (which it swallows whole) , insects, fish and algae.

It also eats mud for its high organic content.

^ When an egg begins to hatch, one or both parents stand by, ready

to administer the first feeding, which consists of regurgitated liquid

food.
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start of the breeding season in vast

multitudes that, even in recent

years, have approached 10,000 in-

dividuals, the largest assemblage

of this species that now survives

anywhere. These great Hocks quit

the nesting lakes when the young

are able to fend for themselves,

leaving the remaining food supply

to their growing offspring. Nor do

they generally occupy the same

breeding site two years in a row.

There are too many of them, and

their demands as to daily supplies

of food are too great. The whole

pattern seems to be beautifully

worked out.

Through the winter months the

Inagua flamingo flocks have been

content to feed and rest in leisurely

fashion in the coastal ponds and

lagoons away from the big lake.

They are more vulnerable near the

shore, for it is easy to reach most

of these places by boat from the

sea, but the flocks are scattered

and wary, and little harm can come

to them. They are not tied down
to any one spot, as is the case at

nesting time. Then March arrives,

pregnant with change, bursting

with the promise and the challenge

of the vernal equinox. Within the

birds themselves progressive chang-

es also have been taking place.

Restlessly they begin to move about

more and to show signs of involun-

tary reaction to an inward pressure.

What has been called "the heredi-

tary clockwork of the population"

is now rhythmically ticking off the

minutes of a new phase in the

cycle. To the histologist each stage

in the physiology of this cycle is

measurable—the changes can be in-

terpreted by weights, graphs, met-

ric scales, and photomicrographs.

To the ethologist, who studies the

psychological aspects, each stage is

a series of related behavior patterns

and innate releaser mechanisms. To
the poet and the unabashed lover

of nature, each shifting scene is

one of increasing beauty and won-
der. All of these together are like

mirrors reflecting some small part

of the normal development of a

reasonably complex organism. This

organism—the flamingo—is reacting

A The author with his iritii

Brown from :\„l,on<2l Audubon Society

a I a campsite near Upper Lakes, Inagua.

quite naturally to the well-ordered

machinery of its own specific iden-

tity, within the particular environ-

ment that it has won for itself by

its long struggle for existence. Per-

haps the most remarkable thing

about all this is its perfection. Hun-

dreds of infinitely small parts —
physiological, psychological, en-

vironmental—must fit together

smoothly, consecutively, purpose-

fully. And more often than not they

do, with survival the aim and the

net result.

Pre-uitptial Dance
On the first morning of my first

visit to Inagua, we had happened

to stumble on the performance that

is perhaps the most intriguing in

the flamingo's entire repertoire. It

was March, the season when these

birds usually begin the involved

quadrilles and cotillions that lead

to courtship, and eventually, to

what W. S. Gilbert, in the guise

of "Bab," once referred to as "con-

nubial fondlings and affectionate

reciprocities." The wonderful con-

fusion I saw that first morning be-

came even more wondrous when,

on another trip, I observed it with

less fluster and more understanding.

As we came to the last fringe of

trees between us and the gathering

flocks, we could see that many new
arrivals were funneling into the

very core of the great red mass of

birds already on the pond. From
the high-pitched "eep-eep, eep-eep"

of their voices, from their smaller

proportions and slightly paler plum-

age, I assumed that most of these

milling birds were females. To one

side, in several closely ordered com-

panies, stood the undoubted males.

They strutted even when standing

still, long, deeply red necks held

straight and tall, heads raised so

that the mandibles were thrust up-

ward, arrogantly. Now and then

they would turn their heads half-

way around, stiffly, almost mechan-

ically, always to the left. First one

male would turn his head quickly

to the left — pause — then back to

the front again. Another male im-

mediately followed suit, then yet

another, until all of them were en-

gaged in this behavior. These head-

turnings were never in unison, but

jerky, nervous, fitful. I felt a desire

to shout, "All right now, boys,

when I say the word let's all turn

our heads together!"

The head-turning was often fol-

lowed by another and more com-

plicated male display in which the

wings, with primaries held close

together, were flicked upward to

their full extent, held there momen-
tarily, and then smartly lowered. As

the wings came down, the bird

rapidly twisted his long neck down-

ward, so that his head, thrust back-

ward, brushed sidewise across his

back feathers. The entire perform-

ance seemed to say, as effectively

as if s]3oken in so many words,

"Behold! I am a male!"

Throughout all this, the females

alternately milled about in massed

formation and, after reaching a vio-

lent and deafening peak of both
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sound and movement, gradually

broke off and reverted to a seem-

ingly unconcerned and probably

simulated feeding activity. Then,

perhaps in response to a renewed

stimulus from within and the visual

promptings of the performing

males, the milling began again, in

another sector of the pond, and

again the scene was one of sound

and flurry.

Flocks of both males and females

were still coming in, the males

forming remote little troops of alert,

stiff-necked observers on the

fringes of the pond, the females

either joining the hard mass of

dancing birds directly or dropping

into the shallows some distance off

and then walking slowly, in single

file, toward the demonstrators. Sud-

denly, just as one of the female

performances had broken up, sev-

eral males rose and flew in wide

circles over the now scattered flock.

As they made several turns the

circles grew progressively tighter

and tighter. Beneath them the hub-

bub was resumed, with the low,

gutteral voices of the males join-

ing in, "cak-cak! cak-cak! cak-cak!"

until the whole volume of sound

reached distressing proportions. As

the males settled into the pond, the

excited females now moved toward

them, as if pulled inward by a

powerful magnet (as indeed, in

one sense, they were), until the

males, their heads thrust high

above the entire assemblage, were

in the center of a closely packed,

weaving mass of birds. When this

demonstration reached its peak and

broke off, another company of

males arose, circled the flock, and

came down to set up a second

center. This was repeated until the

massed flock, in a final moment of

hysteria, had become a creature

with several nuclei, of wheels with-

in wheels, each an island of up-

thrust male heads in a moving sea

of paler backs and lesser necks,

necks that were lowered in modest,

almost demure recognition of the

momentary importance of the male

of the species.

Gorgeous Plumage
At no other season is the tall

male so wonderfully feathered, or

so deeply and brilliantly colored.

The graceful plumes that extend

beyond his tail, curving elegantly,

are never so long or so scarlet as

now. The yellow and orange of the

bill is never so bright as at this

time. Even the black at the tip of

the mandibles is more glossy than

it will be later on. And his bearing

is something you will see only

during this period. He is like a

very dignified gentleman who is

all dressed up for an exceedingly

festive occasion, but has had one

glass of punch too many and so

is striding about with exaggerated

care, as if walking on eggs. Nor

can the more modest female be

overlooked. She, too, is more beau-

tiful than at other seasons, but she

is a trifle smaller and a trifle less

brilliant than the male, while her

behavior, except for the excusable

frenzy of the dance, is quite unas-

suming, and never ostentatious, or

vain, or overbearing.

Once the birds are gathered and

the quadrille gets under way, it

is apparent that the males act in

their own masculine way, and the

females after their fashion. They

are now readily distinguishable as

to sex, whereas at other times,

without the emphasis of certain

adornments and of specific and un-

usual behavior, the sex of an indi-

vidual might not be evident and,

for that matter, at such a time,

would be of no particular conse-

quence. In addition, pairing off can

now follow quite naturally and rele-

vantly. All this leaping and milling

about stirs responses that serve to

push each individual over the line

into an ecstatic state of things that

will carry them through courtship

and connubial bliss. Then, as the

peak of this phase is passed, other

objects and other patterns take

over—the egg-bearing female, the

nest mound, the newly hatched

chick—and these release still other

manifestations, so that, unless

broken off by outside disturbance,

the cycle gradually unfolds and step

by step is ultimately completed.

^ Flamingo chicks look remarkably like young geese. These are from 25 to 30 days old. Such a milling swarm
have lost all individual identity and are fed and cared for as a unit; adults feed the nearest or most insistent chick.
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the Unlley of Hepal shows
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^ A YOUNG BRIDE in all her finery. Before a Newari girl marries,

she participates in a form of wedding with the fruit of the wood-
apple. This marriage is considered divine and is permanent and
indissohihle. Earthly marriage is a subsidiary and voidable
contract.
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HE casual visitor to the Hima-

layan kingdom of Nepal is usu-

ally under the impression that the

country is inhabited solely by Gurk-

has and Sherpas. Yet when his twin-

engined Dakota airplane touches

the small airport near the capital

city of Kathmandu, after an exhila-

rating flight between the peaks that

hne a pass leading into the central

Valley of Nepal, the first Nepalese

he meets are neither Gurkha nor

Sherpa.

The Aerodrome Officer who
stamps his passport, the httle boy
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noiun, the oldest and most numerous ethnic group of

cultural ties with the mongoloid peoples to the east

ars of nepal
who is struggling to carry his suit-

case, and the taxi-driver urging him

towards an ancient touring car, dat-

Ferdinand E. Okada re-

ceived his Ph.D. in anthro-

pology from Cohimbia in

1955. He made a field trip

to Nepal in 1955-56 for

the American Museum of

Natural History under a

grant from the Wenner-
Gren Foundation for Anthropological
Research.

Dr. Okada is now an instructor in the
American Museum's Department of Public
Instruction.

THE NEWARS OF NEPAL

By Ferdinand E. Okada

ing from the late 'twenties, are all

Newars. They belong to an ethnic

group of which many people have

never heard.

The Newars are but one of ten or

twelve former tribal groups that to-

day comprise the Nepalese popula-

tion. Their origin is obscure, but a

Mongoloid affiliation is indicated.

Their distinctive language, the only

indigenous language of Nepal that

has a literature of its own, is of

Tibeto-Burman stock. Though inter-

marriage with Indo-Aryans has

tended to blur physical character-

< The main square of Patan.
The high copper-gilt statue is

of a former Malla king. The
Mallas divided the Valley of

Nepal into three unfriendly
principalities. In 1769, these

were conquered by an ances-

tor of ICing Mahendra, who
was crowned last year on
May 2.

^ The ancient costume of the

Newari men is today limited to cer-

tain orders of priests, as seen here.

The man with the censer who is

leading them is a layman.

5^

istics, many Newari babies are born

with the so-called Mongoloid spot, a

blue patch on the skin at the base

of the spine, which disappears with-

in a few months after birth.

Two customs reminiscent of the

Orient may be mentioned in pass-

ing: Newar women carry their

babies on the back rather than on

the hip as in India. And the Newars

are the only people in Nepal who

carry loads in a karpan, that is, in

two baskets slung on ropes at either

end of a pole over the shoulder. Be-

cause of this, other Nepalese refer

197



A Morning in the Newari town of Patan, one of the three largest com-
munities in Nepal.

1 ' 1.

^Hv^^r^'^^;;

k

A Newaki peasants turn the soil with a heavy short-handled hoe. The
clods are later pulverized by women using wooden mallets.

to them by the rather derisive nick-

name of karpane.

The Newars, on the other hand,

call the non-Newars parbate, "hill-

men," and the term reflects the long

association of the Newars with the

Valley of Nepal, dating back prob-

ably 1,500 years according to docu-

mentary evidence. Archeology may
push this date back at least another

1,000 years.

Art and Atchitecture

The Valley is, indeed, a monu-
ment to Newari culture. Its soil was,

and still is, laboriously turned by
Newari cultivators using short-

handled hoes. The Newars built the

more than 2,700 temples and shrines

that dot the Valley, and it is claimed

that they developed the pagoda

style of architecture usually associ-

ated exclusively with eastern Asia.

It is to the labor, skill, and aesthetic

sense of the Newars that we owe
the embossed plaques, statuettes,

and effigies of burnished brass and

copper-gilt, the stone sculptures that

embellish the temp)les, and the riot

of intricately carved window deco-

rations, door posts, lintels, eave sup-

ports, and bridge struts. These are

the things that give the Valley its

distinctive appearance and medi-

eval atmosphere.

The Newars, therefore, are to be

considered the aboriginal inhabi-

tants of the Valley. In historical

times at least, they have been ruled

by a succession of Indo-Aryans,

some of whom, such as the Mallas,

became so assimilated that they are

considered high-caste Newars to-

day. The Mallas divided the 300

square miles of the Valley into three

mutually hostile principalities. This

disunity resulted in their being con-

quered in 1769 by Mongoloid hill-

men from the district of Gurkha

(hence the fiopular and generic

name of Gurkha for the Nepalese).

The leader in this conquest was
Prithvi Narayan Shah, the Indo-

Aryan ancestor of the present king.

He unified the Valley and adjacent

areas, thus laying the foundations

of the modern state of Nepal.

Perhaps two-thirds of the Newars

are Buddhists, either Mahayana or
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A The pagoda style of architecture, generally

associated with the Far East, is claimed as a

Newari development. This temple, dedicated to

the Hindu deity Ganesh (the Elephant God), is

typical of the many that dot the Valley. Its top-

most roof is of copper-gilt.

^ A Newari youth wearing the rice paste marks
that indicate he has heen to worship at a temple.

A SpiA-N'ING in tlie streets of Patan. The hair-do at left is a

Newari style that is giving way to hraids and pigtails.

Hinayana. The remainder are Hin-

du. The majority of the people,

however, do not really distinguish

between the two religions. A num-
ber of the temples, for instance, are

sacred to both groups, since the

same deities are called by one name
by the Buddhists and another by the

Hindus. A special form of this syn-

thesis of religions is called Vajra-

yana, combining elements of Tantric

Hinduism with those of Mahayana,

or Lamaist, Buddhism. But whether

a Newar considers himself a fol-

lower of Tantrism, a Hindu, or a

Buddhist of either Mahayana or

Hinayana leanings, he is first of all

a Newar. Ethnic solidarity over-

rides all considerations of religion

or caste.

The caste system was brought in

by the Indo-Aryans, and the Newars

are now considered as one of the

castes of Nepal. They are, however,

further subdivided into some 70

groups, mainly on the basis of reli-
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gion and occupation. In contrast

with India, there is a certain amount

of intermarriage between subcastes

(in which case the child belongs to

the mother's group) and even be-

tween castes. A new major division,

Khatri, has in fact arisen as a result

of marriage between Newars on the

one hand and non-Newar Brahmins

or Chettris on the other.

Still Predominant

The Newars are today still nu-

merically preponderant in the Val-

ley. The biggest towns in Nepal

next to Kathmandu — Patan and

Bhatgaon — are centers of Newari

culture. As traders and merchants,

the Newars are to be found living

all over the country in every com-

munity of any size. A newspaper in

the Newari language is now pub-

lished in Kathmandu, and of the

seven cabinet ministers appointed

in 1956, four were Newars. Because

the Valley was, and is, the center of

Nepalese culture and government,

the history of the Newars is essen-

tialK' the history of Nepal.

^ li\ Alpal, only the jNewars carry load--

by this method, reminiscent of the Orient.

^ A Newae of the Jyapu. or peasant
subcaste.

-• A COPPERSMITH displaying a type of helmet that is

worn by the highest order of Newari Vajrayana priests.
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A Moth
By Ralph J. and Mildred L. Donahue

THAT IIKES COMPANY

\v .



pale green larvae, which are about

twice as long as the shell-prisons

they have left. Without delay, they

begin to feed on the leaves. They
range themselves side by side as

they dine and fan out slightly as

they advance.

Each of these creatures seems to

prefer the company of its own
group. When two groups approach

each other head-on, they turn aside

and do not mingle. You will know
when you have found a group of

these larvae, because they are the

only gregarious ones that feed on

grape foliage in the region between

the Great Plains and the Atlantic

Ocean.

At first, they forage in a circle

around the spot where the eggs

hatched, moving forward as they

feed. Finally, they abandon the de-

nuded leaf by way of the stem.

This forces the formation to be
broken up, and after the general

mix-up that follows, they never re-

form in the same pattern. From that

point on, the plan of feeding is

again side by side but in reverse.

The larvae go to the outer edges

of the new leaf before starting to

eat, and then, facing outward, they

retreat back toward the stem as the

leaf disappears.

At first, they consume only the

most tender portions of the leaf,

leaving the network of veins and
ribs untouched. The leaves of the

grapevine thus take on something

of a crowfoot design. Later, as the

larvae grow larger, they seem will-

ing to eat anything they find, and
when they depart, they leave only

fragments of greenery adhering to

the stem.

However, the life of the larval

Procris is not all grape leaves and
community dining. As they grow,

the caterpillars, as with other in-

sects, must change their skins. This

A Two PATCHES of Procris

moth larvae that have re-

cently hatched. They will

fan out and then reverse

their tactics.

requires time-out from eating, and

for a short period the creatures are

more or less helpless.

It is at such times that an enemy

may chance upon the scene. This

is the soldier bug, Sfiretnis anchor-

ago fimbriatiis (Say), a black and

orange creature with a built-in

soda-straw beak. It can and often

does wipe out whole platoons of

Procris larvae. The soldier bug
works with gusto and dispatch and

does not seem to find the sameness

of diet at all tiresome. Grape grow-

ers are happy to have the soldier

bug help maintain the balance of

nature in this way.

With the coming of July, surviv-

ing Procris larvae usually have at-

tained their growth. They are then

a little over half an inch in length

and taper somewhat toward either

end. The body color has now turned

to sulphur yellow, with a row of

black spots on each of the main seg-

Ralph Donahue is a naturalist of long standing, a
traveler, and a writer. He has collected specimens in
\arious parts of the world, many for the Smithsonian.
He now writes for the Kansas City Star and "plays at
farming" in Bates County, Mo. His wife Mildred has
been a student of botany from early childhood through
college. The Donahues started watching and photo-
graphing Procris moths on a wild grapevine that grew
by their front door in suburban Kansas City.—Ed.

"^ The larvae have now
grown much larger and
are systematically re-

treating from the edge of

a new leaf, devouring it

as they go.

ments. The head is small, brown,

and usually slightly drawn under.

By mid-July, these larvae begin

to lose their "sociability" and scat-

ter, ranging farther and farther

from their feeding grounds. Some
even leave the vines entirely.

Soon most of this first brood

have spun a silken blanket over

themselves in cupped areas formed

by the grape leaves, in bark crev-

ices, or elsewhere. Three days after

the silk covering is in place, the

larvae have transformed into tiny

brown pupae.

Ten days to two weeks later, the

blanketed Procris pupae emerge as

the adults of the season's first brood.

They lose no time in getting a sec-

ond generation under way. How-
ever, summer has by now begun to

show her age. There has been an

abundance of new foliage on the

vines, but many of the leaves have

been disfigured by the galls of the

grape aphid (Phylloxera). This dis-

figurement seems to make poor eat-

ing for Procris larvae, and the

moths and their offspring seem to

stay clear of such leaves. But the

eggs are laid nevertheless, and the

second brood gets busy as did the

first one. Thus the cycle of Procris

life rolls on.
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The Opossum-
our only pouched mamnial

It weighs only l/2800th of a pound at birth and is not abundantly endowed with gray matter,

but it has managed to survive in competition with other animals and is extending its range

P
^k. ^

^ One entire litter. At 16 weeks, they showed no fear of the photographer's

son. Young opossums at this age have become independent of their motlier.

204 .

By T. Donald Carter
OS by Chabi.es Philip Tux, Hxr,-i>l „.i olheruisf rr^ilili'd

THE baying of a foxhound came
to us from across VValden's

Creek. The sound soon changed to

a series of excited barks and yelps.

"They've treed him," chawled Oscar

Ogle, Jr., and his comment sent us

splashing through the creek with

flashlights bobbing.

After a short run, unmindful of

blackberry briars and dog hobble,

we came to a small tree, about the

base of which two dogs were jump-

ing and wildly barking. "He's some-

where in that tree," announced Os-

car. Flashlights searched through

the branches.

Finally two eyes returned their

glow, and a gray form was spotted

far out on one of the upper limbs.

To perfect the picture, the small

rounded fruit growing on the outer

Ijranches proved that the tree was

a persimmon.

One more exhibit had been need-

T. Donald Carter's in-

terest in field work began
while lie was eniploved at

tht Niw York Zoological

Park and made trips to

Cential and South Amer-
ica to collect live animals

and birds He has been a

member of the scientific staff of the Ameri-
can Museum since 1928 and has made
over 20 expeditions, embracing Africa,

Asia, and South America.
He wrote the te.xt for The Hoofed

Maininah of the World and is co-author

ol Mammals of the Pacific World. His

hobby is raising wild ducks and observing

the wild animals on the 130 acres of his

woodland home in northern New Jersey.
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^ Peculiar feet. The opossum's rear paws are not unlike the liunian hand. The
inner toe, however, lacks a claw. Opossum prints in snow or mud are nnmistakahle.
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A This little fki.low witli large Ijlack ears cupped forward lias an
inquisitive look. Only at this age is the opossum really attractive.

ed to complete the Hall of North

American Mammals in the Ameri-

can Museum of Natural History—

an opossum and gray fox group. But

gray foxes and opossums would

rarely be attracted to the same spot

except to share persimmons — the

opossum finding them in the tree

and the fox eating the ones that had

fallen. So here was our perfect set-

ting, with the brilliant fall coloring

of the Great Smoky Mountains to

provide the background.

An Unusual Expedition
It was early October, and Jarnes

Perry Wilson, the Museum's artist,

had accompanied Freidoun Jalayer,

a talented accessory man, and the

writer on the journey to collect this

material. The New York Herald-

Tribune had considered the expedi-

tion interesting enough to send

along one of its popular reporters,

John O'Reilly. Work progressed rap-

idly. The background sketches had

been completed and the accessories

gathered. There remained only the

procuring of the opossum.

Three boys and two dogs from

Gatlinburg, Tenn., were helping us.

True to the Museum's ideal of ac-

curacy, the very branch of the per-

simmon tree upon which the animal

had taken refuge was also brought

back to the Museum and installed in

the habitat group. There hundreds

'^ When first discovered, the
young were estimated to he ahovit a

week old, possibly a little less. Com-
parison \vith the thumb nail shows
how tiny these creatures are. The
well-formed front legs were
apparent.

'' The ears were distinguishal

when the opossums were alx

seven weeks old. They still liii

on to the teats constantly.
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A When nearing twelve weeks of age, on June 5, they were still dependent on their mother. She carried

them ahout on her hack, but they wei-e beginning to sho^v their independence by taking short exploring trips.

of thousands who have never seen

an opossum in the wild are able to

view the animal in a setting as

natural and realistic as the original

scene.

Oscar was hardly a bloodthirsty

hunter. He said that sometimes his

dogs treed as many as fourteen

opossums in an evening. But since

none of his folk relished possum

meat and as the hides were not

worth much, he let them all go free

after bagging them. He was there-

.\t nine weeks, the young had
wn silky coats. Two out of eleven

white like the mother; the other

e were gray like most opossums.

fore sure of good hunting for many
nights to come. Not all opossums in

the South are so fortunate. By many
they are considered fine food and

are hunted for that purpose.

A Pouched Mammal
The opossum (genus DideJphiis)

is one of the most interesting but

perhaps one of the most lonely

mammals found in the United

States, for he has no near relatives

north of Mexico. He is a marsupial,

or pouched mammal, a member of

the order to which the kangaroo,

wombat, and koala belong. Marsu-

pials are principally restricted to

Australia, Tasmania, New Guinea,

and the near-by islands. The ex-

ceptions are the opossums and the

caenolestes, small terrestrial shrew-

like creatures found in the Andean

region of western South America.

South and Central America can

boast of eleven genera of opossums,

but only one of these has had the

hardihood to travel and establish it-

self in the United States. The opos-

sum is still extending its range and

has recently been reported even in

Ontario, Canada. He was intro-

duced into California and has ap-

parently become well established

there. He has also been recorded

from Oregon and Washington.

As with all marsupials, the birth

of an opossum differs from the nor-

mal procedure among mammals.

Only thirteen days after mating, the

young are born. They are consider-

ably less developed than the young

of most mammals. In fact, they are

only about as large as the end of

one's little finger. They weigh about

1/2800 of a pound.

The forelegs have developed out

of xDroportion to the rest of the body,

and the toes are armed with sharp

claws. There is good reason for this.

As soon as the baby opossum is

born, it must find its own way into

its mother's pouch, which will be

its home for the next two months.

The forelimbs with their grasping

fingers and sharp claws are the only

means of transportation for making

this journey of three inches over the

mother's furry coat.

Once safely within the pouch, the

young opossum searches ior a life-

giving nipple. It attaches itself to

this by pressing the nipple against

the roof of the mouth with its x^ow-

erful tongue. The pouched young-

ster becomes so firmly attached that

it takes considerable force to sep-

arate it from the nipple.

The average North American
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A A iREE FULL OF OPOSSUMS. Tliev were well aljle to cliinl) at 12 weeks.
Although the tail is relatively short, it was already used for grasping.

opossum mother has thirteen teats

in her pouch, and since the brood

may be more numerous than that,

it is a case of first-come, first-served.

Those that cannot find a place to

feed, cannot survive. In fact, various

hazards usually reduce the litter to

seven or eight by the time they are

weaned.

After spending 60 to 65 days in

the pouch, the young move out into

the open and travel about with their

mother, clinging to her fur. For

another month, they associate with

her, gradually becoming more self-

reliant until finally they move on to

seek their own fortunes.

208

The young opossum does not

have to travel far to find food, for

he is an omnivorous feeder. Fruits,

grain, vegetables, and all manner of

flesh, including carrion, are accept-

able. During the warm months, in-

sects form a high percentage of his

food. But in winter, other kinds of

nourishment must be substituted. In

and near towns, garbage pails and
dumps are regularly visited. And it

may surprise many to learn that the

slow-moving opossum includes both
rats and mice on his bill of fare.

In autumn, the opossum may visit

old apple orchards, and I have per-

sonally seen opossums with the fur

A By the tlme the young opossum
was about 15 weeks old, its tail had
grown and strengthened so that the
animal could hang by it without
difficulty. A full-grown opossum
would he unable to do this except
for a very brief period.

about their face and chest stained

with the juice of the pokeberry.

Though the opossum is not a per-

sistent killer like the mink, weasel,

or raccoon, he has won disfavor for

his occasional visit to the poultry

house. If the opportunity presents

itself, he will kill birds and feed on
their eggs or nestlings. However, on

the whole, it has been pretty well

proved that the opossum's account

with man is on the credit side.

Enemies

Chief among the opossum's ene-

mies is man and his dog, and a very

close second is man and his automo-

bile. The carcass of a rabbit or a

squirrel that has been hit by a pass-

ing car will attract an opossum to

the same fate.

Many animals appear to treat the

flesh of the opossum with disfavor.

I have never seen a dog voluntarily

eat one. Dogs like to hunt the opos-

sum, but they will content them-

selves with giving the animal a few
shakes and leaving it, believing that

the creature is dead and of no fur-

ther interest. A few moments later,
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the opossum will continue on his

journey, none the worse for his en-

counter. Had it been a woodchuck,

the dog would probably have car-

ried it home, perhaps eaten a little,

and then buried it for a later day,

when it would be more tasty.

The only time I ever found evi-

dence of a wild predator capturing

an opossum was when I came upon

the half-eaten body of one under a

hemlock tree. I feel fairly sure that

this was the work of a great horned

owl, the bird that undoubtedly is

one of the opossum's chief enemies.

A fox may take an opossum, espe-

cially if it is young, but this is

evidently not common. I have ex-

amined a number of fox dens and

carefully studied the remains of

Reynard's larder without ever find-

ing the remains of an opossum.

The fairly dense under fur is light

in color, and although the long

guard hairs may be tipped or ringed

with black, many are white, and the

animal has the over-all appearance

of having a gray coat. White opos-

sums are not uncommon, and true

albinos are occasionally seen. A
black phase also occurs, in which

the black color on the guard hair is

predominant, and on some speci-

mens the under fur may be black-

tipped. Though rare in the North,

blacks are more common than grays

in some sections of the South. A
third and much rarer phase is the

cinnamon, in which the liairs are

brown. It is possible for a litter to

contain some of each color.

Small Brain

Even the opossum's staunchest

friends will have to admit that he

is lacking in intelligence. A glance

at his skull will show the reason,

for the capacity of its brain case is

/G that of a raccoon's. Surprisingly,

the opossum survives in competi-

tion with animals of much higher

intelligence. Nor has he any appar-

ent means of defense as have the

porcupine and the skunk. He is en-

dowed with a number of lesser attri-

butes, however, many of which help

in his preservation. He lives by night

and is secretive. Much of the time

he remains hidden in a hole in the

ground or in a tree cavity. He is a

good climber and can seek the jiro-

tection of a tree when necessary.

The one section of the opossum's

brain that in development equals

that of the raccoon is the center for

the sense of smell. The opossum

needs a keen sense of smelJ, for he

relies on his nose in the search for

food.

Fifty sharp teeth (the greatest

number possessed by any land

mammal of North America) give

him a very effective bite. Another

asset is his disagreeable odor, which

is undoubtedly repellent to some

animals. He is also a great believer

in large families, and this is an im-

portant factor in perpetuating the

species.

One of his greatest assets is his

habit of feigning death, and he does

it so perfectly that many are fooled.

Some ascribe this behavior to fright,

others to shock. But whatever the

cause, he is able to regain his com-

posure quickly after the danger has

passed. Not all opossums will react

in this way. On many occasions, I

have tried to make one of the ani-

mals play possum for friends but

without success. They simply refuse

to let me exploit the habit that has

made the opossum famous.

A hole in the groimd, a fissure

among the rocks, a hollow in a tree,

or a bird's or squirrel's nest will pro-

vide a home for the opossum, and

there he will spend most of his day-

light hours. Sometimes he uses his

continued on pngc 2'~t

'^ A DOG WILL READILY CHASE AN OPOSSUM, but after shakinj; it a few times is apt to

leave it for dead. A few moments later, the opossum will f;o its way, none the worse.

//w,=o Srhrotlcr
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A Joan Sanbokiv standing under tlic best preserved corner of the building.

An empty citadel tells a story of ancient prosperity and defeat in the desert of Arizona

By William B. Sanborn

THE last rumbling of the sudden

afternoon thunderstomi faded

as the towering white thunderheads

scudded eastward toward the Hopi

Mesas, rain still pouring from their

black interiors. Now the sun was

staining bright and hot, and as if on

a sponge the moisture was rapidly

disappearing from the desert Hoor.

We parked the truck on a knoll,

climbed out, and gazed at our goal,

about half a mile away.

Like a ghostly medieval castle.

the ancient ruins of Wukoki rose

from the gentle desert slopes west

of the Little Colorado River. Wu-
koki is one of the more remote and

interesting ruins within the Wu-
patki National Monument in north-

ern Arizona. Over 200 archeological

sites are enclosed within this monu-
ment, ranging from one-room houses

to pueblos of considerable size.

Wukoki was part of the ancient

land rush that brought Indians from

many directions to farm a fertile

soil created when Sunset Crater

erupted around a.d. 1066. Either

William B. Sanborn
has done field work and
research in 47 different'

national parks and monu-
ments and has produced
many articles and film-

strips on the subject. Now
Supervisor of Audio Visual

Education in the San Francisco Unified

School District, he is also a teacher and
lecturer in natural science, mineralogy,

and archeology.

...^<fA

NATURAL HISTORY, APRIL, 1957



disaffection among villages in this

area or harassment by outside in-

vaders drew the ancient people's

attention to defensive sites like this

one.

Like many other villages in this

area, Wukoki was a fortified apart-

ment house built of native rock,

mud mortar, and timbers. It stood

atop a massive block of red sand-

stone — approximately 90 feet long

and from 15 to 30 feet wide — pro-

truding from the desert flats. The
village was built to the very edge of

r



ONE summer morning in the

year 1900, on the wind-swept

dunes of North Carolina's Atlantic

coast, two men intently studied

the motions of a kite, which they

were controlling by means of four

slender wires. These men were
Wilbur and Orville Wright, and
they were learning some of the

techniques that were later to be

applied to the first heavier-than-air

vehicle to carry a man aloft under

its own power.

Perhaps earlier that same morn-
ing on another shore halfway
around the world, an anxious South

Sea fisherman was watching a

somewhat different kite and wait-

ing for it to tell him that a fish had
taken the lure hanging from its

tail.

These are but two examples of

the many ways in which kites have
helped men in their quest for know-
ledge and their struggle for survival

since ancient times. Even though

^ 7^ ^ ^tife
Though people joke about it as a toy, the kite

has carried men aloft physically as well as spiritually

and helped pave the way to mastery of the air

By Joseph J. Cornish, hi



the kite is generally considered to

be only a toy, it has provided men
with a wealth of knowledge.

It is believed that the kite was

invented in the Malay Archipelago.

From that area comes the familiar

Malay kite, formed in the shape

of a diamond so that it requires

no tail but balances itself in the

air. The Maoris of New Zealand

have flown kites since before re-

corded history, and the kite is

firmly embedded in their lore.

Today, they often fly kites to the

accompaniment of ceremonial

chants.

The triangular fishing kite that

is used around Bougainville is

usually made from five leaves of

the sago palm. A line is attached

to the lower edge to support a

lure that dangles in the water. This

lure is itself unique, for it employs

no hook. It is merely a sticky wad
of spider web gathered from the

*^ In 1827, George Pocock
traveled about England in

his Kite - Carriage, or
"Charvolant."

GO FLY A KITE

jungles on a forked stick. If an

unsuspecting fish takes this lump in

its mouth, its teeth become so en-

tangled that it cannot escape. The
fisherman then reels in the kite and

removes the fish. The spider web
can be used again and again. How-
ever, the natives believe this as-

tonishing equipment is not alone

sufficient to catch the fish. A mag-

ical injunction, "Seo, nikiniko botot

me vavatoa," is used to urge the

fish to catch hold of the line and

shake the kite.

Records of kites are found very

early in Chinese history, and it

is prophetic that they were first

used in warfare, specifically in mili-

tary signaling. When messages had

to be sent over dangerous country,

brilliantly colored kites were flown

high enough to be seen. The
Chinese general Han Sin used the

kite as early as 200 b. c, when he

was tunneling beneath the walls of

his target — the Wei-Yang palace.

From Korea, too, come tales of

kites in war. Once, on the eve of

a particularly critical battle, a

Korean general attached a lantern

to the tail of a kite and raised it

into the air at night. His soldiers,

believing this light to be a token of

divine assistance, took new strength

and courage. A later Korean gen-

eral, when barred by a river across

his route, flew a string to some
people on the opposite bank, and

thus drew across the ropes for a

bridge.

Our earliest record of the kite

as a man-lifting affair comes from

ancient Japan. Two golden images

of fish high atop the castle of

Nagoya-Gyo are said to have mo-
tivated this feat. The golden fish

attracted the greed of a bandit

named Ishikawa Goyemon, but the

baron who occupied the castle 400

years ago kept it heavily guarded.

The bandit seated himself in a

trapeze attached to the tail of a

A A SoLOAioN Islander with his

fishing kite and the gar it has just

caught. Spider web is usually used
in jjlacc of a hook.

huge kite. In the dead of night, his

cohorts maneuvered him into the

air, and he flew to the rooftop.

Once there, he stole many of the

golden scales from the ornaments,

then descended and escaped
undetected.

Another legend from Japan is

about two rival villages that had

long competed in an annual contest

to determine which excelled in the

art of building and flying kites.

Each year the kite-masters offered

larger and more elaborate entries,

but finally it turned into a personal

battle between the two leading

kite-masters. A meeting was ar-

ranged one evening to settle the

issue once and for all. What had

started as a friendly contest of the

winds became a war of words, as

Joseph J. Cornish iij is an aerodynamicist in the At'iophysics Depart-

ment of Mississippi State College, where he received his M.S. in

Aeronautical Engineering. A former aerial navigator in the Marines,

he is at present engaged in research for the Air Branch of the Office of

Naval Researcli. He has published technical and popular articles, and
his hobby is the study of natural flight and man's early attempts to fly.
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the two wizards of kite-craft hud-

dled with their supporters around

a small Japanese stove called a

hibachi — a porcelain urn filled with

ashes and a few burning sticks of

charcoal. When it seemed that no

conclusion could be reached, one

of the kite-masters produced a tiny

kite about the size of a postage

stamp and unreeled a gossamer

line hke a spider web. By using

only the meager heat from the

charcoal stove, he flew and con-

trolled his doll-sized kite so well

that he won the honors.

The use of the kite as a tool

gradually spread from the Far East

to the western world, and others

soon took advantage of this oppor-

tunity to reach into the heavens.

Among the first to use the kite

scientifically were Dr. Alexander

Wilson and Thomas Melville of the

University of Glasgow in Scotland.

In 1749, they hoisted thermometers

aloft on six kites, with fuses at-

tached to each kite so that the

instruments could be dropped from

different altitudes. They were the

first persons to record temperatures

above the surface of the earth.

Three years later in the United

States, Dr. Benjamin Franklin made
his epic experiment. Constructing

a small kite from a silken handker-

chief and using a thin wire for a

line, he flew it into the fury of a

thunderstorm. The wire allowed a

discharge from the clouds to flash

down and spark to the earth

through a key suspended at the

end of the line, thus proving that

lightning is a form of electricity.

The kite, not the gasoline engine,

also made possible the world's first

horseless carriage. The Enghshman
George Pocock in 1827 developed

a four-wheeled buggy which was

towed along by two kites with lines

about 1,500 to 1,800 feet long.

These kites were similar to the

Malay kites but had circular tops.

The Kite-Carriage, or "Charvolant,"'

made many trips between Bristol

and Marlborough at speeds as high

as 20 miles an hour. It once sped

past the London mail coach. A
group of three Kite-Carriages, each

carrying several passengers, made
a 113-mile trip.

Before inventing the "Charvo-

lant," Pocock designed man-lifting

kites and once used them as a

means of gaining the top of a steep

clifl' 200 feet high. Pocock also pro-'

posed that kites be used to tow

vessels and to carry life lines to

wrecked ships.

The idea of using a kite to haul

a line to an inaccessible spot was

A With his traditional
"Yakko," or Sentinel Kite, this

boy of Japan enjoys a sport

shared by children the world
over.

^ Kite-flying at Hae-
KwAN, on the JNinth day of

Ninth Moon.
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put to practical use in the United

States in 1849. A group of engineers

were considering methods to span

the Niagara River with a bridge

just below the famous falls. One

of them, T. G. Hulet, offered a

prize of ten dollars to the first boy

who could fly a kite with a stout

string across the rocky, ice-choked

river. After several unsuccessful at-

tempts, a lad named Homan Walsh

won the money. This string formed

the beginning of a bridge that

linked the United States and
Canada.

About 50 years after Pocock's

experiments, man-lifting kites be-

gan to appear all over the world.

Lawrence Hargrave was among the

first to begin working in earnest.

He made many attempts at flight,

mostly with the birdlike, flapping-

wing ornithopters, and he is cred-

ited with inventing the box kite in

1SS5. But it was "in 189.3 that he

built three large kites and attached

them at intervals to a long line.

The combined weight of his body

and this rig came to 208 pounds,

but he managed to raise himself

16 feet above the ground. At that

point, he decided that he was quite

high enough and returned safely

to the earth.

Other man-carrying kites were

being flown in England. At Pir-

bright camp in 1894, Captain B.

F. S. Baden-Powell of the Scots

Guards constructed a huge kite .36

feet tall, and it got him off the

ground. But later that year, with

five smaller kites only 12 feet high,

he raised his 150-pound body to an

altitude of 100 feet. Baden-Powell's

kites were also put to use in trans-

ferring mail from the destroyer

Daring to another ship.

In the Boer War in South Africa,

English soldiers were hoisted aloft

in kites to spy on the enemy. Also

in England, Colonel S. F. Cody,

the first man to fly an airplane in

the British Isles, experimented witli

man-lifting kites. His results

eclipsed previous efforts, for in

1905 a kite of his design lifted a

man to — hold your seats — an alti-

tude of 1,600 feet! Colonel Cody

also made flights in an untethered

kite powered by a 12-horsepower

engine.

In the United States, where actu-

al flight was soon to be realized,

men were also flying huge kites.

One Lieutenant Wise, using a se-

ries of four Hargrave-type kites,

lifted 229 pounds, including a man,

o\'er 40 feet into the air. In tlie

same year, manless kites were also

j-eaching higher and higher into

^ Hexagonal
Kile

• Man-lifting kites came into vo^ue toward the ciul of tlie

last century. This is a rig designed Ijy Captain B.F.S. Baden-
Powcll, wlio on one occasion rose to a height of 100 feet.

A Samuel F. Perkins flying a group

of man-carrying kites.
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A TiiF W I!1(,ht"s tetliered glider at

kilt) Hawk October. 1900. For lack ol

suitalile winds, it was flown unmanned.
Balancing >vas controlled from the
ground liy cords.

> Alexander Graham Bell and one
of liis huge kites.

American skies. W. A. Eddy made
up a train of nine Malay kites

attached to a cord two miles long.

The top kite of this fantastic rig

soared to an altitude of 5,595 feet

and remained aloft for 15 hours.

Men had floated aloft in balloons,

glided on fabric wings, and risen

on kites. All that remained was to

sever the slender string that bound
them to the earth. For this, the

world looked to the Wrights.

*7<^e ^cge a^td t^ /4in^U^^tte

As children, the ^Vright brothers

were avid kitefliers. Later, their in-

terest in flying led them to read the

accounts of the aeronauts of their

time, and they pondered over meth-
ods of flying and controlling a

vehicle in the air. A clue came to

Wilbur while selling a tire tube to

a customer in the small bicycle shop
the ^Vrights owned. As he absentlv

twisted the carton in which the

tube came, he noticed its similarity

to a box kite. He reasoned that if

the box could be twisted, so might
the kite, and in this manner some
control might be exercised over it

in fligjit.

Within a month, the brothers

had built a kite with wings five

feet long. It was equipped with
four lines, by means of which they
were able to warp it in the air.

This device was flown in Dayton.
The next year they flew a larger

tethered glider at Kill Devil Hill

near Kitty Hawk, North Carolina.

2l6

These tests, made in the year 1900,

were witnessed by the famous aero-

naut Octave Chanute, who gave
the Wrights much encouragement.

Their epic flight some three years

later was possible mainly because

the\' had succeeded in controlling

the aircraft in the air, a feat not

previously mastered.

During this critical period in

aviation, kites all over the world
were contributing to the storehouse

of knowledge that is the necessary

foundation of any new science. A
Lieutenant Bassel of the French
army gained great skill with man-
lifting kites, and C. H. Lamson in-

vented and developed a kite shaped
like the early biplanes of that time.

In Germany, Perseval combined the

balloon and the kite and evolved

an efficient "kite-balloon," while in

Russia, as early as 1898, kites were
used in army maneuvers.

In the United States, kites were
making spectacular flights around
the turn of the century. In October,

1901, Almenia Rice, a circus tight-

wire and trapeze artist, flew for

several minutes with a kite from the

roof of a building at 144 Tremont
St., Boston, and landed safely. An-
other American, Dr. Charles Zim-
merman of Maryland, built a large

> Lifting the antenna of a
"Gibson Girl" transmitter with
a box kite: an application that
gives radio signals better range
and increases chances of rescue.

kite in 1902 and got his wife Ida

about ten feet off the ground.

Of course, all kites flown during

this period did not cany people,

but some made contributions of

far-reachir i; consequence. For in-

stance, on December 12, 1901, Gug-
lielmo Marconi, the inventor of the

wireless telegraph, hoisted a wire

attached to a kite at St. John's,

Newfoundland, and with this an-
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tenna received the first wireless

signal to be sent across the Atlantic

Ocean.

Even after the Wrights flew

their powered airplane in 1903, the

man-lifting kite was still the subject

of much research. In 1907, the re-

nowned Dr. Alexander Graham Bell

conducted experiments with a

mammoth man-lifting kite at his

summer home in Nova Scotia. Even

by today's standards, this was a

flying machine of immense propor-

tions. One of Bell's kites had a span

of well over 50 feet and stood over

12 feet high. The kite consisted of

a multitude of tiny triangular

wings, each about ten inches on a

side. These little triangles were ar-

ranged as the sides of regular pyra-

midal shapes, and Bell therefore

called the entire assemblage a

"Tetrahedral" kite. All in all, there

were over 12,000 miniature triang-

ular wings in the entire kite. Bell

often flew this giant kite over the

beautiful waters of the Bras d'Or

Lake in Cape Breton Island. He
and his helpers gained such a

mastery of the kite that the famous
aviator Glenn Curtiss came to in-

vestigate the possibilities of instal-

ling an engine in it.

The most notable flight of this

tremendous kite took place on De-

cember 6, 1907, when Lieutenant

A Commander Paul Garber,
Head Curator of the National
Air Museum, with his famous
target kite, so controllable that

he can write his signature in the
sky with it.

^ Commander Garber showing
how his maneuverable kite is ''C!.'

used to train aerial gunners.

Thomas E. Selfridge of the U. S.

Army was carried aloft to a height

of about 150 feet and remained up
for 7 minutes. A grim shadow lay

over this flight, however, for shortly

afterward, Selfridge was making a

demonstration flight in one of the

Wright airplanes and the ship's pro-

peller caught in a loose wire, caus-

ing the plane to plunge to the earth.

Selfridge was killed, the first man
to die in an airplane crash.

Besides carrying men aloft, kites

were enabling men to look at the

earth through the eyes of cameras.

Though sober-minded citizens

joked about these experiments, one

of them brought sudden wealth.

In the early 1880's, E. D. Archibald

of England and A. Batut of France

had taken many pictures from cam-

eras mounted on kites. But in 1906,

George R. Lawrence took one of

the world's largest pictures from a

kite. Immediately after the San

Francisco earthquake, he grouped

seventeen huge kites to fonn a

train to lift a camera that was
longer than some automobiles. It

took fifteen men to handle it on

the ground. The picture it made
measured about 30 square feet.

With this camera, Lawrence took

a giant-sized picture of the San

Francisco earthquake and fire.

Prints from this photo earned him
a fortune of almost $15,000.

Perhaps it is because kiteflying

allows a fidfillment of man's inborn

desire to fly that it is a universally

popular sport with both young and

old. The Chinese in particular, who
first used the kite in warfare, have

developed it as a toy. They make
kites in the form of animals, kites

shaped like fish and birds, and of

co'arse kites like dragons. The drag-

on kites are actually many small

kites attached to the same string.

The first in line is the head, then

several form the body and tail of

the monster. The Chinese even have

a special Kite Day — the Ninth Day
of the Ninth Month.

In Japan, kiteflying is especially

popular during New Year's cele-

brations. The kites are usuallv

GO FLY A KITE 217



square and are marked with sym-

bolic characters. A favorite figure

is the "Dakiko"— patterned after a

roly-poly toy weighted so that it

always returns to an upright posi-

tion. The pictiu-e of the "Daluko"

on the kite is a sort of good-luck

symbol; its use is traditional, and

it is supposed to be an image of

the god Buddha. Another interest-

ing Japanese kite is shaped like a

man and is named "Yakko," after

the sentinel who preceded the local

baron or "'Daimio" when he went

on excursions through the country-

side. The "Yakko" went out ahead

of the column to see that the peo-

ple were properly prepared to greet

the lord as he passed by. Besides

these shapes and markings, many
of the square kites are decorated

with the Japanese symbols of good

luck.

The square Japanese kite is also

flown in Korea, but a more popular

type is the diamond-shaped Malay

kite. These kites are equipped with

Get UNITRON'S FREE

This valuable 38'page book

is yours for the asking!

With the artificial satellite and space travel
almost a reality, astronomy has become
today's fastest growing hobby. UNITRON'S
new handbook contains full-page illustrated
articles on astronomy, observing, tele-
scopes and accessories. Of interest to
beginner and advanced amateurs alike.

Contents include—
• Observing the sun,

moon, planets and
wonders of the sky

• Constellation map
• Hints for observers

• Glossary of telescope tei

• How to choose a telescope

• Amateur clubs and research
programs

UniTRON \^^^^

of UNITED SCIENTIFIC CO.

Please rush to me, free of charge, UNITRON'S new
Observer's Guide and Telescope Catalog. *

I Name |
_ Street

city ,
State I

Lii. . - - . . - ^
218

a cloth tail and are called Yiinn.

This type is likewise flown in the

Philippine Islands, along with

Chinese kites. In the Philippines,

the flying of kites serves a unique

practical purpose. A great number

of water buffalo are used in this

area and are vital to the economy

of the people. When the buffaloes

are grazing in the open fields, they

require an attentive and alert herds-

man to prevent them from straying.

They also begin fighting if left

untended for long periods. So, the

herdsmen need some preoccupation

that will keep them awake but not

tire them excessively. Kiteflying

serves the purpose, and throughout

the fields you will see many bright

dots in the sky where the well-

chaperoned buffaloes are calmly

grazing.

Kites are popular also in the

Middle East. In Lebanon, for in-

stance, two kinds of kites are gen-

erally flown. The more elaborate

ones are usually made of bamboo
and paper in the form of a regular

hexagon, with a conventional cloth

tail. The lower three sides are deco-

rated with a paper fringe ".
. . to

make them fly better . .
." This kite

is called tayara kasab, literally "air-

plane of bamboo." An older kite in

Lebanon is the koiibh, which is

folded from a single sheet of paper

and rigged so that it needs no

sticks at all. This kite uses a tail

made by tearing a sheet of paper

in a continuous spiral.

Kiteflying is widespread in

Europe. Germany has kites in the

form of butterflies, birds, and bats,

but the two most popular kinds are

the Malay kite and a regular octa-

gonal type. Numerous forms and

variations of the box kite are flown,

as well as a strange kite called the

RoIIoplan. Aerial photographs are

often made from kites, and large

winged kites are sometimes used to

display advertising.

Pitting one kite against another

is a popular sport in many coun-

tries. The object is usually to see

which kiteflier can cut the cord of

his opponent's kite. Here in the

United States, sharp pieces of glass

or razor blades are attached to the

kites themselves. These fighting- >

kites are highly maneuverable, and
j

a practiced operator can cause !

them to dart all over the sky. To
j

hit and cut an opponent's rapidly
|

moving string with a swift kite re-
j

quires considerable skill.
j

In China, a slightly different
|

technique is employed. Instead of

attaching sharp objects to the kite, I

the kite string itself does the cut-

1

ting. The part of the string near

the kite is coated with glue and

finely crushed glass. In battle, the

strings of the two kites are sawed

together until one kite is cut loose.

In Iraq, a unique glue is often

used to bond the glass chips to

the kite string. The thick sticky

juice from the okra plant is dried

to a gummy consistency and then

combined with the crushed glass.

This mixture, when applied to the i

kite string and allowed to harden,

holds the glass chips firmly and

also affords protection to the string.

However, kiteflying is discouraged
j

by some parents in Iraq, for roof-

1

tops are a favorite place, and each

year, many children, absorbed in

raising their kites, fall off back-

ward and are hurt. Kiteflying and

kite-fighting, nevertheless, still flour-

ish in Iraq.

Not all kite-fights end with one

kite floating away on the wind. In

Thailand, two different types of

kites, a male and a female, oppose

each other. The object is for each

contestant to try to bring his oppo-

nent down within a certain bound-

ary. The male kite, or Chula, is

shaped like a five-pointed star and

is generally about six feet tall. Sev-

eral boys are needed to fly it. The

male is not equipped with a tail

but has a group of bamboo hooks

attached to the string some dis-

tance down from the kite.

The female kite, or Pakpao, is

diamond-shaped and much smaller

than the male, only about one-
j

si.xth its area. It has a long tail
|

of well-starched cloth and is pro-

vided with a long loop of string,

running from the kite to the kite

string. In combat, the male tries ;

to catch the female with his hooks

and pull her down by brute force.
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The female must employ a more

subtle strategy. Since she is much

smaller and can't overpower the

male, she must try to upset him by

casting her loop over one or more

of his five arms. If the female is

able to overturn the male in this

manner, he falls to the ground and

loses.

Inevitably, there is much betting

on the outcome, but since the male

has the advantage of greater size

and strength, its backers must give

odds of six to one. The Thai Tra-

ditional Sports Association has

plans to promote and perpetuate

kite-fighting, and every year at the

beginning of March a contest is

held at the Pramane Grounds by

the Grand Palace at Bangkok.

With all its unusual shapes and

forms and with its strange and var-

ied past, the kite is often thought

of today as an oddity or at best

an interesting toy. Actually the kite

still serves men in many useful

ways. The U. S. Weather Bureau

has made extensive use of the kite

as a tool to probe the whims of

the weather. From 1893 until 1933,

the Weather Bureau maintained a

system of stations from which kites

were flown at regular hours when
the winds permitted. At one of

these stations on Mt. Weather, Va.,

on May 5, 1910, a string of ten

kites carrying meteorological in-

struments was launched. The total

area of this "train" of ten kites

amounted to 683 square feet, and

the uppermost kite rose to an al-

titude of 23,835 feet. In order to

accomplish this feat, over 8M miles

of thin wire were needed for the

line.

Also in other countries, the kite

has proved useful for exploring the

atmosphere. In Viborg at the ex-

treme northern tip of Denmark, a

permanent station for the flying of

kites was established through the

co-operation of Denmark, Sweden,

and France. Among the many
buildings was a 33-foot tower, with

one side open so the kites could

be tended. The whole affair rotated

on a circular track so that the open

side could be turned away from the

wind, and electric winches were

provided to raise and lower the

kites.

The Germans built a kite station

at Grossborstel and have flown

kites at the Aeronautical Observa-

toiy of Lindenberg. One German,

Valentin Oesterle, has specialized

in making various types of kites to

serve many purposes, such as pho-

tography, advertising, sport, and

meteorological work. Most of these

kites are in the form of old air-

l^lanes, with from one to four wings.

The United States Merchant

Marine, fulfilling the predictions

of the Englishman George Pocock,

has used kites to fly life lines to

stranded vessels. The United States

Navy has also flown kites. In World

War II, a plan was suggested for

flying kites over ships to protect

them from enemy aircraft. The
kites, darting back and forth on

the shifting winds, supported steel

wires which would form an effec-

tive aerial umbrella over the ships.

Although never used in combat,

the plan was successfully tested

at sea.

Many a downed American avia-

tor owes his life to a kite. As part

of the standard survival equipment

in many airplanes, a small collap-

sible box kite enables the castaway

to carry his radio antenna high

enough to summon help. The Ger-

man submarines often used a sort

of "helicopter-kite" for carrying an

observer aloft. These observation

devices were known as "Sandpip-

ers" and often had lines as long

as 500 feet. They actually have

rotor blades similar to an autogyro,

which rotate and provide the neces-

sary lift. They are now being sold by

one of the helicopter companies.

Perhaps the most extraordinary

kite of modern times was designed

and built by Paul Garber, Head
Curator of the National Air Muse-

um. Constructed so as to be com-

pletely controllable, it was used

by this country's armed forces to

train aerial gunners to follow dart-

ing enemy aircraft. Mr. Garber's

remarkable kite was so maneuver-

able that he could sign his name
in the air with it, so perhaps we
now have a kite to end all kites.

Little Anna dreams of that far-ofF

clay when she will live in a real

house—play in her own garden

—

have enough to eat and wear.

But now Anna lives in a refugee

camp. Seven people are crowded
into one tiny, sunless room fur-

nished with- nothing hut old crates

and some broken-down cots.

Anna's father is ill. He spent years

of hard labor in a Soviet POW
camp followed by a terrifying flight

to freedom. It will be a long time

before he is strong enough to help

make Anna's dreams come true. In

the meantime . . .

YOU CAN HELP . . .

a child like Anna through the

Child Sponsorship Plan of Save the

Children Federation. For just $10

a month—$120 a year, you can pro-

vide funds to send food and cloth-

ing to a child in Finland, France,

West Germany, Greece, Italy or

Korea. You will receive a Certifi-

cate of Sponsorship along with the

photograph and story of "your"
child. You can correspond with

him so that your generous help will

then become part of a larger gift

of understanding and friendship.

SCF NATIONAL SPONSORS:
(a partial list) Faith Baldwin.

Mrs. Dwight D. Eisenhower, James
A. Farley, Herbert Hoover, Rabbi
Edgar F. Magnin, Dr. Ralph W.
Sockman. Mrs. Spencer Tracy.

FOUNDED 1932

SAVE THE CHILDREN
FEDERATION

Ca
Un



Lilies for EiCigtei—
ana ike year round

Constant experimentation is giving the grower greater

and greater control over size and blooming time

THE Easter lily had anothei*

name back in 1876 when it was

first introduced into this country. In

that year W. K. Harris, a nursery-

man, came into possession of some

bulbs from Bennuda, named the

plant after himself (Liliuin Harrisii),

and put the lily on the market.

For a long time, Easter lily bulbs

came from Bermuda, but with the

introduction of refrigeration, and

perhaps also the opening of the

Panama Canal, Japan supplanted

Bermuda as the chief exporter. By

1940, 23)2 milhon bulbs were being

imported on the average each

year into the United States, mostly

from Japan, but the onslaught of

World War II cut off this source of

supply. Ever since, the Easter lily

< A FINE EXAMPLE of the
Easter Lily, photographed at

the U. S. Department of Agri-

culture's Plant Industry Sta-

tion at Beltsville, Md., where
scientific work on the lily is

in progress.

has been produced in the United

States.

Previous to the war, the hly had
been grown to a limited extent in

the Pacific Northwest and in Louisi-

ana and Florida. Today the areas

of production are concentrated in

Oregon, California, Washington,

Georgia, Alabama, and Louisiana.

The ohief varieties grown are the

"Croft," the "Georgia Lily," the

"Creole," and the "Ace." The "Ace"

is the best American pot lily.

Strangely enough, it got its name
because its sponsor, Clark Slocum,

was found deep in a game of poker

when a lily expert from the U. S.

Department of Agriculture went to

see it, hence its name "Slocum's

Ace".

Liliiim longiflonim ("lily with

long flowers") can be grown from

seed, but seedlings vary in height,

time of blooming, and size of flowers

and leaves. Since a florist wants

uniformity, especially in time of

blooming and plant height, com-

mercial Easter lilies are usually

grown from stem bulblets or bulb

scales. Either of these methods

yields plants identical with the

jDarent plant.

Even before World War II cut off

the importation of Easter lily bulbs,

experiments on the storing and forc-

ing of bulbs had been carried on

at the U. S. Department of Agricul-

ture's Plant Industry Station at

Beltsville, Maryland. As the Easter

lily has always actually been in

demand throughout the year, the

experts at Beltsville have been con-

cerned with the problem of produc-

ing bulbs that will bloom when
needed. Freshly harvested mature

Easter lily bulbs do not contain

flower buds. If such bulbs are re-

planted at once, they may require

eight or nine months to bloom,

while properly stored bulbs require

less than half that time to reach the

blooming stage.
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YOUR NEW BOOKS o, ,-,«//r

thiit more wild seeds were used for food

than had been previously supposed.

Archeological shortcomings as well as

successes are covered in this book. Pro-

fessor De Laet does not minimize the daily

boredom of culturally sterile sites or the

drudgerj' of post-excavation laboratory

work. He also heaps well-phrased scorn

on art historians who interpret whole cul-

tures from art objects alone and on arehe-

ologists who throw up smoke screens of

academic terminology. But his major sting

is directed toward well-meaning amateur

archeologists who often destroy valuable

evidence through ignorance. Excavation

is literally the destruction of evidence, so

careful field techniques must be employed

to get a valid reconstruction of man's past.

This little volume answers a great need.

It introduces the interested layman and

the beginning student to the problems as

well as the glamour of digging in the gar-

bage heaps of antiquity.

Dr. Dupree is Associate Professor of

Middle Eastern Studies at Air University,

Maxwell AFB, Alabama. He has partici-

pated in various archeological expeditions

of the American Museum of Natural His-

ton/ and some of his articles have ap-

peared in NATURAL HISTORY Maga-

zine.

Vastness of the sea

- - by Bernard Gorsky

Translated from the French

by Alec Brown

Little Brown, $.5.00, 305 pp., illus.

DAHLAK

by Gianni Roghi and

Francesco Baschieri

Translated from the Italian

by Priscilla Hastings

Essential Books, $6.00, 280 pp., illus.

Reviewed by Cakleton Ray

TT IS lamentable that the authors of these

two books, who are brave and venture-

some men, are still writing about the

natural history of fishes observed primar-

ily on the end of a spear.

As an adventure story, Vastness of the
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Sea is fascinating. Gorsky writes warmly,

honestly, with understatement and a mas-

terly turn of metaphor. His meetings with

Caribbean, Galapagos, and South Sea

Islanders reveal enormous skill in public

relations and respect for native customs.

Underwater, there is less to be thankful

for. Though Gorsky is taken with the

beauty of the leopard ray, the coral, and

the whole experience, his spear is never

still. Often it mutilates fish too big to

land and lands fish too unpalatable to

eat. Although the spear is less in use

toward the end of the book, an interest

in the animals for their own sake is still

needed to make this exciting story a svib-

tantial one. When the second half of his

voyage is written up, we shall see if he

finally finds, as the translator says, "how
to live in harmony with nature.

"

Roghi and Baschieri, "scientific person-

nel" of what must have been an exciting

Italian expedition to the Red Sea, have

written what could have been a fine book

but isn't. Again the spear is dominant.

The manta is called the "good devil" at

one moment and then left with a spear in

its back the next — for what scientific pur-

pose I can't say.

One can excuse technical errors on the

part of a layman perhaps (as Gorsky 's

"gorgonian seaweed"), but pretense to

scientific knowledge on the part of Roghi

and Baschieri is belied by errors so funda-

mental that they destroy the book's value

for anyone who takes his animals at all

seriously. Scientific nomenclature remains

a mystery to these authors. They discuss

the shark to the point of ennui and arrive

at poorly thought-out conclusions as to

its cowardice, method of attack, and gen-

eral behavior.

The last chapter of Dahlak does contain

a commendable description of the rarely

observed parturition of manta rays. And
one must give the authors credit for fa-

voring here the direct approach, observa-

tion on the spot, wliich too few ichthyolo-

gists employ. Similarly, Gorsky and his

companions deserve praise for having the

guts to make a round-the-world voyage in

a 40-foot yawl for firsthand observation.

Gorsky sums up the trouble with both

books when he says, "In the barracuda the

diver soon sees merely prey and never

more than that." More than that the bar-

racuda certainly is a fascinating fish,

whose habits, aside from its relation to

man, are little known. What the under-

water world needs is a Thoreau, a Beebe,

or a Carr. The adventurers have had their

say, but the poet-naturalist has not yet

felt the rapture of the depths.

Carleton Ray is author of the recently

published Underwater Guide to Marine

Life. He has firsthand diving experience

in California, Mediterranean, and Baha-

mas waters.
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Sea Serpent - Ridd/c of the Deep (:</ irom page 187

gigantic proportions often ascribed

to tlie sea serpent. This possibility

has recently been supported by the

discovery of the Coelacanth fish off
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southeast Africa which has sur-

vived almost unchanged from even

earlier in the Mesozoic Age.

But although there is nothing in-

trinsically impossible in the theory,

there is much to be said for a less

extreme view. It seems very prob-

able that at least some of the unex-

plained reports may have had a

more prosaic origin.

In his recent book Living Fossils,

Dr. Maurice Burton has pointed out

that in late years eel larvae 3 feet

long have beetr discovered in the

sea and that there is no reason why
these giant larvae, when full grown,

should not reach a length of 36 feet.

He next describes a large conger at

the London Zoo, which suddenly

rose to the top of the tank, turned

on its side, and vigorously undu-

lated its body, causing a violent

commotion in the water and show-

ing a row of humps above the sur-

face. Such a performance by a really

large eel would be much like the

New England sea serpent, and sev-

eral others of its kind.

Yet, a number of apparently inex-

plicable cases remain. For example,

the Daedalus serpent showed no

signs of humps and, in the captain's

words, no visible portion of its body

was used in propelling it through

the water, either by vertical or hori-

zontal undulation. Nor is there any

justification for the view that this

animal may have been a seal, since

it was far larger than any seal yet

known to science. We must also

admit that such creatures as that

seen from the yacht Valhalla, with

its serpentine head and neck and

crinkled fin, are not explained by
reference to any familiar creature.

For such appearances it certainly

seems possible—and no more than

that can be said—that we may have

to invoke the existence of a previ-

ously unknown animal. Accepting

this possibility, to what natural class

would it most likely belong?

The traditional view is that it is

a member of the class Reptilia,

probably a survival from over 70

million years ago. More plausible

is the sitggestion that the sea ser-

pent, if it really exists, may be a

gigantic aquatic mammal related

either to the whales or to the seals,

walruses, and sea elephants. Oude-

mans favored the latter view and

devoted 74 pages in The Great Sea

Serpent to an account of its natural

history, including its form, shape,

habits, and sexual differences. The
mammalian theory has two strong

points in its favor. Firstly, the mane
which is constantly ascribed to sea

serpents would be an unlikely ap-

pendage in an aquatic reptile. Sec-

ondly, a warm-blooded mammal
would be far more likely than a

reptile to survive in the cold waters

of the north Atlantic where so many
sea serpent stories have originated.

I would suggest that at least some

of the appearances could be ac-

counted for by an ancient and as

yet undiscovered species of whale.

For example, the whale known as

Zeuglodon or Basilosaiiriis, whose

fossil remains are well known in the

Tertiary rocks, would be a very

suitable animal to cast in the role

of sea serpent. It was a huge crea-

ture with a slim and greatly elong-

ated body, sometimes measuring

over 70 feet long. The skull was
long and low, and the animal was
propelled by a single pair of fins or

flappers at the forward end. Smaller

members of the group are already

known to have survived until the

beginning of the Miocene Epoch,

just over 30 million years ago, and

there is certainly no reason why
some of their larger relations may
not even now linger in the seas!

To sum up, the age-long enigma

of the great sea serpent is still un-

solved. Although many of its visita-

tions can be accounted for in terms

of seals, giant squids, sharks, and

other sea creatures that are by no

means unfamiliar, a central core of i

mystery remains. Whether the sea

serpent will ever be identified as

a giant ocean reptile surviving from

the age of the dinosaurs, or a primi-

tive whale from early in the Terti-

ary Period, remains to be seen.

Meanwhile it still justifies the ro-

mantic title bestowed upon it nearly

a century ago by Philip Gosse: the

Great Unknown of the Seas.
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yard of Australia once clocked a dragonfly

flying 60 mpli. for a short distance. This,

however, was probably an exceptional

burst of speed.

Btishmaster Dlot So Tough
Sirs:

I was especially interested in Mr. Wil-

liam E. Linrdy's article in the February

Natural History in the light of my per-

sonal experience with captive bushmasters.

The incident he relates confirms what I

have suspected for many years: that the

bushmaster is a much overrated snake,

and that its reputation for aggressiveness

is based on native fears and sensational

literature.

We have had, at one time or another,

six bushmasters here at Staten Island Zoo,

some of them reaching us soon after cap-
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ture. None of these has ever shown a frac-

tion the siDirit of a recently captured

diamondbaek rattlesnake. They always

seemed sluggish and slow to anger. It is

true that captive bushmasters seem to be

without exception parasitized by lingua-

tulkh, otherwise known as thorn-headed

worms ( they are not really worms, but

highly modified arachnids), and the snakes

always die within a few months after

capture. It could be that these parasites

debilitate them so much that they haven't

strength to defend themselves properly.

The "comparatively weak backbone" of

the bushmaster is strictly a myth. The
backbone of these snakes is no weaker

or different otherwise from similar snakes.

The same care must be employed in han-

dling any heavy-bodied viperine snake.

Carl Kauffeld
Curator of Reptiles

The Staten Island Zoo,

Staten Island 1, N. Y.

Rubber Stump "Branding"

Dear Mr. Krutch:

I want to take issue with the final state-

ment in your article on the monarch but-

terfly in the January issue. You say that

"butterflies cannot be banded as easily as

birds." Personally I find it a lot easier—

although we call it "branding" and do it

with a rul)ber stamp! . . . My only trouble

has been in getting enough monarchs to

"brand," and for about five years tliey

were woefully scarce in my corner of

Bucks Co., Penna. I blamed it on the un-

limited spraying of DDT that goes on in

Florida, but perhaps I am wrong. Last

summer there were more of them, and

I released about 75 marked butterflies.

I am hoping that Mr. C. A. Anderson, of

Dallas, Texas, the specialist on butterfly

migration, can send me some live material

this spring and get me started breeding

them earlier than usual. I have heard a

rumor ( from some ancient German book

on lepidoptera) that the larvae can be

raised on lettuce. I am going to see if it

will work, to fill in the period before the

milkweed comes up here.

At the meeting of the Lepidopterists'

Society held not long ago in New York, we
heard a very scholarly report from a yoimg

woman from Yale on whether the monarch

had natural protection from other crea-

tines and whether the "viceroy" imitates

it with any degree of success. She did the

experiment with eight Florida jays and

several thousand butterflies and came to

the conclusion that the folklore, rumor,

or anecdotes that have built up this belief

are indeed true. She did her experiment

with butterflies only, and when I asked

if the caterpillar is also distasteful to pre-

dators, nobody would give me a positive

answer.

Alice Lightner Hope
New Y'ork, N. Y.
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Letters-

Helictltes
Sins:

I was very much interested in the

article on tlie heUctites of Tinipanogos

Ca\'e in tlie February issue of Natural

History, especially since I once visited

this cave. In the interest of Texas pride, I

am sending you the enclosed photograph

taken by W. J. Helmer of the University

of Texas Speleological Society.

In the cave vi'here this photograph was

taken, there is fairly conclusive evidence

that helictites there were formed under

water. It is observed tliat these formations

are found up to a certain level, which is

definitely an old water level. No helictites

were found above this point. I would be

interested in hearing other ideas on this

subject.

Thank you very much for your excellent

coverage of natural history, much of which

I consider to be primary authority for

geological research, and which also has

universal appeal.

Holmes A. Semken, Jr.

Chairman, U.T.S.S.

Austin, Tex.

Dr. Brian H. Mason, Curator of Physical

Geology and Mineralogy at the American

Museum of Natural History, offers the

following comment:

It is generally believed that helictites

form in the air, being similar to stalactites

but deriving their curious shapes by the

action of currents of air. I do not see how
these objects would form under water, but

would not like to deny the possibility.

Tilings in Trees

We have received a number of letters on

Jack McCormick's article, "A Tree with a

Boy Inside."

From I. Harmon Hershey of Rochester,

N. Y.:

"I was interested in the account of the

picture of a boy inside a tree trunk. I am
wondering what kind of tree it was.

"In 1886, as a boy of 15, I carved my
initials in Old English script on a beech

tree. I had my picture taken beside this

tree while visiting the scenes of my boy-

hood last May."

It was an apple tree that contained the

picture of a boy. — Ed.

We are indebted to both John G. Mc-

Cormack of Seattle, Wash., and Edgar P.

Wyman, Assistant Professor of Forestry at

the University of Connecticut in Storrs,

for the following composite account of

blazing trees in surveying:

In the rectangular land survey system,

it has long been the practice to mark the

corners of sections with square-hewn

posts. Since tliese posts can rot away or

be destroyed by fire, they were located

with reference to "witness" or "bearing

trees near by. With a small steel gouge,

these trees were inscribed with a blaze

corresponding to tlie marking on the cor-

ner post.

In subsequent years, these marks were

completely covered witli new growtlr.

Many years later, surveyors looking for

old corner posts have come upon "wit-

ness trees" and cut in above and below

the grown-over blaze to remove tlie new
growth. The new wood would separate

cleanly from the blaze and on the inside

would be found a raised mirror image of

the original inscription. These sections

have been admitted as evidence in comt

to reestablish destioyed corner posts.

Cedars ot Lebanon
Sirs:

In the March issue of Natural His-

tory Magazine you published an article

by Philip Ferry entitled "Where Are the

Cedars of Lebanon?" Mr. Ferry states that

continued on pnge 275
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Your New Books

Five Life Zones in 50 Minutes Morgan Monroe
The American Museum's Southwestern Research Station is a gold mine

for scientists

The Snorkel Turtle Charles M. Bogert

It may have used the snorkel as a concealment device a hundred:- million

years before the submarine was invented

It's All Done with Shellac Paul W. Kearney
Man's tiniest domesticated animal produces one of the xvorld's most

useful materials

I Watch Fiddler Crabs Roy L. Abbott
These Florida beachcombers are sun-lovers. On cool nights they close

the doors of their burrows with two inches of sand

A Rare Bird, Indeed! Clive Alfred Spinage
The Teita falcon has been sighted only eight times in sixty-two years

To the Land of the Lacandones Edward Weyer, Jr.

An expedition to the tropical wonderland where modern survivors from
Mayan times live a secluded existence

How to Collect Seaweeds Edwin Way Teale
The delicate and artistic forms of seaweeds lend themselves to a

fascinating hobby

The High Octane Pine W. H. Hutchinson
When you drive up to a filling station and ask for "high test," you are
profiting from a strange series of discoveries in which the Jeffrey pine

contributed significantly to the evolution of the automobile

The Legend of the Camel Alonzo W. Pond
Scientific research debunks some of the popular beliefs about the ship

of the desert

A Titan of the Tides Bernard L. Gordon
Basking sharks have reached a recorded length of fifty feet
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THE COVER THIS MONTH
The "Red Hat Lamas" belong to the Ning-

ma-pa sect, which is the orthodox Buddhist

sect of Tibet. The founder was Padma-
sambhava, %vho came to Tibet from the

Buddhist University of Nalanda, India,

in the 8th century, to teach Mahayana
Buddhism.
The fusion of Mahayana Buddhism and

Pbn. the indigenous religion, was the ori-

gin of w hat is today called Lamaism, and
Padmasambhava is revered in Tibet as its

founder.

The large horns carried by the Lamas
are made of copper, brass, and silver and
are of beautiful workmanship. Sometimes
they are made in three sections, extending

as long as six feet, with two or three

Lamas to carry each one. These horns are

used to herald the dawn and in the tem-

ple ritual. The tones are very deep and
carry far over the valleys and the moun-
tains.

The cover photograph was taken by
Diane Rawson on the border of Tibet.

Readers will remember her article "Letter

from Nepal" in the October 1956 issue of

Natural History.
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From roots in more than 500,000 acres of

Olin Mathieson forest land grows in per-
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builds for the future on advances in
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EXHIBITION:

Animal Sculpture
by

James L Clark
May 1st - 21st

JAMES GRAHAM & SONS
1014 Madison Avenue
New York 21. N. Y.

Get UNITRON'S FREj

on Astronomical Telescopes. •

This valuable 38-page book

is yours for the askingl

With the artificial satellite and space travel
almost a reality, astronomy has become
today's fastest growing hobby. UNITRON'S
new handbook contains full-page illustrated
articles on astronomy, observing, tele-
scopes and accessories. Of interest to
beginner and advanced amateurs alike-

Con/enfs include—
• Observing the sun,

moon, planets and
wonders of the sky

• Constellation map
• Hints for observers

• Glossary of telescope tern

• How to choose a telescope

• Amateur clubs and researcl"

programs

UniTRON \

yrUVui/mjarit 7)tA^tAuyn,

of UNITED SCIENTIFIC CO.

BOSTON 9, MASS.

Please rush to me, free of charge. UNITRON'S new H
Observer's Guide and Telescope Catalog. "
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City State I
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YOUR NEW BOOKS

Procession of warriors from Rock Pictures of Europe.

Tv.HE ROCK PICTURES
OF EUROPE
..-..--...by Herbert Kiilm

Translated from tlie German
by Alan Houghton Brodrick

Essential Books, $7.00, 230 pp., illus.

Revieived by Harry L. Shapiro

"pOR 50,000 years, more or less, men in

Europe have been scratching or paint-

ing pictures on cave walls, rocks or stone

slabs. Although these pictures have been
known to scholars for a century, they were
for a long time regarded as tlie idle graffiti

of primiti\'e men whiling away time as

more recent ones have done with their

whittling. In the last generation or so, the

true significance of these precious docu-

ments has gradually come to be recog-

nized. No one has done more to bring this

about than die Abbe Breuil, a distin-

guished French prehistorian.

In this book Herbert Kiihn, following

the lead of Breuil and odiers, has brought

together virtually .50,000 years of this artis-

tic record. The extraordinary thing is how
much it can tell us of the Ufe, beliefs, and

artistic styles of our ancestors. Kiihn has

done a splendid job in assembling not only

the well-known paleolidiic cave paintings,

but die post-glacial rock paintings right

down to the first millennium before Christ.

He has demonstrated how these records

re%eal the way of hfe of their creators,

how they reflect dieir religious behefs,

and how their styles underwent change.

The record is instinct with life and the

pictures are often estiietic creations of the

first order.

If Professor Kiihn's interpretations are

not always acceptable or his analogies

with modern art not always convincing,

he has, neverdieless, brought light to these

ancient sanctuaries and given the reader

an exciting vista into a past that still lives.

The reviewer is Chairman of the Depart-

ment of Anthropology at The American

Museum of Natural History and is the

author of Aspects of Culture, reviewed

elsewhere in this section.

i3EA TREASURE
by Kathleen Yerger Johnstone

Houghton Mifflin, $4.00, 242 pp., illus.

Revieived by

William J. Clench

TpHIS book bridges the gap between

casual and serious interest in the field

of shell collecting. It is broad in scope and

gives to the beginning student an under-

standing and appreciation of this fascinat-

ing subject.

The book contains a wealth of informa-

tion on procedure. Suggestions are given

for starting a shell collection, as well as

procedures for exchanging, buying, and

sharing shells. The chapter entitled

"What's in a Name" explains the use of

scientific names and gives a basis for

understanding the terms. Se\'eral later

chapters deal with the uses of shells by
our American Indians and by the natives

of other lands.

Running through the entire book, is
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Kathleen Johnstone's fine philosophy,

much of it based upon her own personal

experience. She treats the subject with a

free and easy style which adds infinitely

to the book's charm. The eight color plates

by Rudolf Freund and Rene Martin of

selected specimens are among the best I

have seen, in both color reproduction

and definition.

Dr. Clench is Curator of Mollusks in the

Museum of Comparative Zoology at Har-

vard. He has done field research in this

country, the West Indies, and Hawaii and

has been special editor for various papers

on mollusks.

IT'S ALWAYS FUN TO

As,SPECTS OF CULTURE
.---.... by Harry L. Shapiro

Rutgers University Press, $2.7.5, 147 pp.

Reviewed by Thom-4S C. Cochran

W/^ORLD le;.dership has forced Ameri-

cans of tliis generation to become
acutely conscious of differences in culture.

It is fortunate, therefore, that the Brown
and Haley lecture series at the College of

Puget Sound, Tacoma, Washington, led

the eminent anthropologist, Harry L.

Shapiro, to write a simple but penetrating

discussion of the nature of culture and its

processes.

After describing the origins of the con-

cept of culture by anthropologists. Dr.

Shapiro traces tire course of evolution to

the point where tool making and tool

using gave man the basis for a culture, as

distinct from an unorganized individual

struggle for existence. Later, as city life

enabled certain cultures to develop a

"civilization," a precarious balance was
established between concentrated power
and human wisdom. This idea frames

today's great problem: never before in

the history of man's culture has physical

power been so menacing with no balanc-

ing assurance that wisdom has grown
sufficiently to exercise control.

The second of Dr. Shapiro's three lec-

tures is a plea to historians to make more
conscious use of culture. To one outside

the field it is still hard to see that Ameri-
can historians are moving rapidly toward
recognition of culture as the best organiz-

ing principle for their syntlieses. So far

only a few books oh United States history

deal expressly with cultural analysis, but
the large and growing interdisciplinary

field of American Civilization is coming
to have culture as its central focus. It

should also be added that many historians

of the last twenty years have written fairly

good cultural analyses without using the

term itself.

The last lecture deals with history on
the grand scale—the rise and decline of

civilizations. Civilizations do not die in

the organic sense implied by Spengler.

YOUR NEW BOOKS

SHOP FICKER FIRST!
SYMPHONY of the BIRDS

. painstakingly 'p'-iye'J' by using actual bird

ngs (from the famous StilKvelf collection

)
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sett, Musical Director of CBS Radio. Side B,
A Revelation in Birdsong Patterns, another as-

tonishing piece of "musical" wizardry on the
wing! Long playing (33'/, rpm) 12"

. . . authentic model of a giant Tiger Swallow-
tail with natural coloring. 16 inch 'wingspread !

Points into the wind and moves its wmgs like
a real butterfly. Mounts easily on garage,
fence, garden stake or lawn. Responds to gentle

or flies out a hurricane. Aluminum,
-.-id steel fittings throughout all roo^

parts. Absolutely rustproof. Supplied with
for lawn and strap for side mounting.
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Here ^s a selection of good nature books

for your reading pleasure

No Room For Wild Animals
by Bernhaid Gi:im('k. Here's an absorbing account of

animals and men in the Belgian Congo written by the

Director of the Frankfurt Zoo. Armed with cameras and

equipment for capture and study rather than for kill-

ing, he vividly describes his exciting adventures among

the animals of the ever-shrinking forests of the Congo.

271 pages. $4.10 postpaid.

Challenge of the Andes
by C. G. Egeler & T. de Boor. Here's a true adventure

story of two men who accepted the challenge of Mount

Huantsan in Peru and conquered it despite appalling

dangers. The reader shares every moment of peril,

fortitude, and triumph as two young Dutch geologists

climb to the summit. 203 pages. 60 drawings and photo-

graphs. $4.65 postpaid.

Snakes and Snake Hunting
by Carl Kauffeld. Dangerous or harmless, snakes are a

fascinating subject. The author, an expert herpetologist.

wriles a factual as well as interesting story of our North

An^erican snakes. He takes the reader along on the

hunting trips he has made over the years. 266 pages.

$4.10 postpaid.

Bring 'Em Back Petrified

by Lillian Brown. The discovery of fossil bones in the

jungles of Guatemala by a native hunter started the

noted paleontologist. Dr. Barnum Brown and his wife

on an exciting expedition in search of the remains of

these prehistoric animals. This book is a lively account

of the part Mrs. Brown played in helping make the

venture a success. 277 pages. $4.15 postpaid.

Western Wonderlands
by John L. Blackford. Birds of desert, stream, forest

and mountain — all select honiesites according to defi-

nite patterns, and here is a guide to lead you to them.

18 habitat areas in the American West are described

with a comprehensive listing of birds found in each

area. Includes 147 photographs. 120 pages.

$5.15 postpaid.

The Great Chain of Life

by Joseph Wood Krutch. A stimulating book covering

the whole spectrum of life from microscopic organisms

to giant mammals. The author unfolds the richness and

dignity of man's animal heritage. Topics include:

creatures who have apparently reversed the process of

evolution, comparative "primitiveness" of mammals,
potentials of animals. 227 pages. $3.90 postpaid.

Members are entitled to a 10% discount from the price listed.

Please send your check or money order to

:

THE MUSEUM SHOP
The American Museum of Natural History, New York 24, N. Y.



They are continuous, always moving in

new directions which may represent

neither progress nor regress, but simply the

fulfillment of certain patterns. Dr. Shapirci

also sees the whole of western culture as

closely related, divisible only into national

phases ratlier than distinct civilizations.

Throughout the lectures there are many
interesting hypotheses regarding culture.

Technical development and density are

postulated as measures of the power of

one culture to survive in conflict with an-

other, and Dr. Shapiro adds that "a case

might be made for density alone being

the critical factor . .
." While pattern is

seen, as usual, as the "essence of culture,"

his view that "pattern is a tendency rather

than an accomplishment" gives a dynamic

approach to cultural analysis. By stating

that there is an "inherent balance toward

which tlie various elements are moving

but which they never quite reach," Dr.

Shapiro appears to come close to a theory

of social equilibrium which seems doubt-

ful to many historians. But since the bal-

ance point is never reached, the emphasis

remains on process. Some of the hypoth-

eses, such as the assertion that "the bor-

rowing process seems always to involve a

branching off at the latest phase of a

pattern of development" offer interesting

questions for further historical testing.

But this is distinctly not a book for pro-

fessionals alone. Such knowledge is an

everyday necessity, and here it may be

acquired witli pleasure.

Tlie reviewer is Professor of History at the

University of Pennsylvania, Philadelphia.

T,.HE GALATHEA DEEP SEA
EXPEDITION 1950-1952

----- edited by Anton F. Biuun,
Sv. Greve, Hakon Mielche,
and Ragnor Spark

Translated from the Danish by
Reginald Spink

Macmillan, $8.00, 296 pp., illus.

Reviewed by Frank Press

TpHE MEMBERS of the Danish deep

sea marine biological world e.xpedition

of 1950-52 have prepared a popular ac-

count of their voyage in the Galathea. In

many ways tliis expedition is unique

among the three earlier systematic sur-

veys of oceanic fauna. A principal con-

cern of the Galathea scientists was the

nature and e.xtent of marine life occurring

under the extreme conditions prevailing

in oceanic trenches. Other objectives in-

cluded studies of the large and active

animals of the abyss, the density of living

animals on tlie sea bed, and tlie produc-
tivity of the sea. Advanced types of navi-

gation, echo sounding and sampling gear,

together with the conveniences of a spa-

cious, well-equipped laboratory on the

Galathea, were significant factors in the

success of the expedition.

Although it is still too early to make a

full assessment of the Galathea expedition,

some remarkable contributions are already

evident. They discovered species which
live only at the greatest depths and others

which occur over an astounding range of

depths. The ranges of several animal
groups were found to extend downward
from 6,000 meters to the greatest depth
trawled— 10,190 meters. By quantitative

sampling of the sea floor, a population

density was established of about ten ani-

mals per square meter with a total weight
of about one gram. This is the more sur-

prising because not so long ago the deep
sea floor was thought to be almost en-

tirely barren.

The background, methods, and results

of the different phases of the expedition

are described by the specialists them-
selves. Of particular interest are the- chap-

ters on Pelagic Fauna by P. L. Kramp,
Sea Snakes by H. Vols0e, the Techniques

HOWIONO ISA BLVlBiRP???

WHATnm Mewsim a cat???

These questions can be answered by a wonderfully new and interesting way
to learn about nature. The sensational NATURE WHEEL will show you how.

NATURE WHEEL is a game that will enable your family to

recognize many different species of birds at a glance, that are
commonly found in the garden and surrounding woodland
and fields.

There is no finer way to visual education than by learning
through your NATURE WHEEL.

In compact form NATURE WHEEL GIVES YOU SUCH INTER-
ESTING AND UNIQUE INFORMATION as names of birds,

sizes of birds, habitats, areas the birds range in, and many other
interesting facts.

The NATURE WHEEL is 12 inches in diameter with a selector

handle that rotates freely around a solid brass, high polished
eyelet. Every bird is shown in rich, full natural colors, litho-

graphed on the finest, smoothest, sturdiest board. It's beautiful
enough to display in your own den.

The NATURE WHEEL was created especially for tlip family bv
a renowned ARTIST-NATURALIST, who realized the need to

bring to the creative minds a knowledge of nature, in the form of
an original, informative and colorful game.

The N.4TURE WHEEL is sponsored by the NATIONAL AUDU-
BON SOCIETY and has been sold in leading deparlment and
book stores. It's available now for only $1.98. To get your nature
wheel, just mail the coupon below, and we ^viU RUSH delivery
to you.

Answers to questions above: -jbo e 3?(!{ SM9ai pjiqjB3 aijj^

•Suo[ saijoui I SI pjicpn[g 3i[j^

YOUR NEW BOOKS

FULL COLOR
PROTECTIVE

ENVELOPE

Only

$1987
lorful NATURE WHEEt

CITY AND STATE-

Find n Check DM.O. O C.O.D. (Check one)

(If C.O.D. add a few pennies postage.)

231



W eldon F. Heahl

^ LooKl>G DOWN lioui 8.000 feet, one is aljle to pick out the various biological life zones surrounding the station.

The American Museum's Southwestern Research Station is a gold mine for scientists

DEEP in the remote Chiricaliua

VIountalns of southeastern

Arizona, science has struck a na-

tural history bonanza. Scene of the

"strike" is Cave Creek Canyon on

the eastern flank of the mountain

range that juts from an expanse

of desert a few miles north of the

Me.xican border.

232

Unlike the strikes of early pros-

pectors who combed the West for

gold, this one contained no element

of chance. The site was selected

with the same kind of careful con-

sideration that major industries

give to new plant locations. But

the objective was different: the ex-

perts in this case were looking for

By Morgan Monroe
ttographs by Howard De Wald unless otherwise credited

the best site for a research station.

Results were immediate and i

markable. Scientists are coming
from all points of the compass to

observe and study the area's hard-

to-find-elsewhere mammals, plants,

insects, reptiles, and birds.

The name of this fascinating

headquarters is the Southwestern

NATURAL HISTORY, MAY, 1 957



7nMF •? Since temperature falls and humidity rises with increas-
*""- '' ing altitude, the highest peaks (Zone V) have climate,

i
flora, and fauna similar to that of the Hudson

A The road in the foreground traverses five biological

life zones between the desert and tbe crest of the moun-
tain range. The building is the main residential and
administrative center of the station.

A diagrammatic aerial view of the Chiricahua Mountains showing th

distribution of the Life Zones and the station location

7nNF i ^°°' °"'^ moisf, Zone IV is a remnant of the coniferous
iUWt t

f^^gj.^ ,1,^, covered this whole

and still blankets much of Canada.
in glacial tin

About the author:

An Arizonan by choice, Morgan Monroe is editorial writer for

The Plioenix Gazette and former news editor of Tlie Arizoiw

Republic, the state's largest daily newspapers. He also finds

time to maintain a distinguished reputation as a science writer

for North American Newspaper Alliance and as a contributor

to national magazines. He has accurately interpreted the major

trends and developments in astronomy, anthropology, biology,

and atomic and solar energy.

Monroe has carefully observed activity and progress at the

Southwestern Research Station since it was established, having

spent two of his infrequent "vacations" there. As an Arizonan

and a competent interpreter of modern science, he here tells the

story of the research station as he has seen it from personal

observation.

7nNF 9 '^'^° '^«'<''^°"' ^"* ° ''''« '"5 ^°* °"'i "^'y' ^°"^ "
supports small trees. Competition for moisture keeps

them for apart, however.

v^nc „,„„>.=.
Ife**' Prickly Pe,

'7nKlF 1 Geologically, climatically, and biotically. Zone 1 is

^""'- ' part of the Mexican Plateau - with its wildly fluctuating

temperatures and long droughts broken by violent showers.
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A The Osborn Memorial Laboratory. Southwestern Researcli Station, Portal, Arizona.

Research Station of The American

Museum of Natural History. It is

located five miles west of the tiny

mountain community of Portal,

Arizona. In less than two years

since its establishment in May,

1955, it has served as a base for 84

scientists from 16 states, Hawaii,

Canada, and Australia. These in-

vestigators are working in a dozen

fields of science and represent 23

universities, 4 natural history mu-

seums, and the federal government.

Such immediate and widespread

interest is unprecedented among
biological field research stations.

The reason, to quote Dr. Mont A.

Cazier, station director and chair-

man-curator of the American Mu-
seum's Department of Insects and

Spiders, is that: "There is probably

no area of equal size in the United

States with a more varied and

unique natural history."

Such creatures as the coati-

mundi, Mexican big-eared bat,

Arizona twin-spotted rattlesnake,

coppery-tailed trogon, and the wild

turkey are among the attractions

that draw increasing numbers of

investigators to what has been

termed "a paradise for the natural

sciences." Add an enormous variety

of insect and reptile life, toss in an

array of plants that causes botanists

to cheer, whip in an early, mysteri-

ous Indian culture, season it all with

fossil plants and animals, and you

have the recipe that brought the

American Museum to Arizona.

This fortunate combination of

natural circumstances results from

the unique nature of the Chiricahua

Range. Although only 40 miles long

from north to south and a scant 20

miles wide, the up-and-down di-

mensions are such that this is a

vertical laboratory for the field

study of natural history. The moun-

tains vault up to peaks just short of

10,000 feet and aie flanked on the

west by the Sonoran Desert and on

the east by the Chihuahuan Desert.

A trip from base to crest traverses

five of the six biological life zones

found in the western United States.

Starting from the desert plateau on

either side, one may drive up a

winding, unpaved mountain road

through constantly changing floral

and faunal habitats to the stately

evergreens of the Hudsonian Zone,

which at sea level extends from

Alaska to Labrador.

The entire trip can be made in

50 minutes, but only those blind to

nature's wonders would do it that

way. The urge to stop and gaze in

awe is overpowering. Here is one

of the most remarkable natural his-

tory "tours " found anywhere. Scien-

tists often spend weeks studying the

plant and animal life of an area no
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A Dr. Mont A. Caziek, station director and
chairman-curator of the Department of Insects

and Spiders at the American Museum.
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in Cave Creek Canyon for its re-

search station.

Scientists have long known that

the Chiricahua area contained an

abundance of natural history re-

search material. But they were han-

dicapped in the past by its isolation

—the very quality which has pre-

served its natural value. In former

years, lack of transportation, accom-

modations, and laboratory facilities

were forbidding barriers to any-

thing short of full-fledged field

expeditions.

Establishment of the research sta-

tion has opened a new chapter in

the natural history of the Southwest.

And it has been accomplished with-

out disturbing the natural surround-

ings that make it possible.

The station is an example of a

^ A HORNED LIZARD, incorrect-

ly called a "hoi-ned toad," and
her 26 offspring demonstrate
the value ofcamouflage against

a gravelly background.

A Dr. Minter J. Westfall, Jr. of the University of Flor-

ida, "sweeps" for insects along a tributary of Cave Creek.

236

A A RESEARCHER Studies freshly-collected larvae

of aquatic beetles that live in a nearby creek.
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modern institutional trend toward

"permanent expeditions" in areas

that justify continuing study. But

the American Museum and the

scientists who use these facihties

are not alone in reaping the benefits

of the new station. Teachers and

students of the biological sciences

are always welcome. They find it

an ideal base for field work.

And the public is learning that

the location is well worth a stop on

trips to Coronado National Forest,

which surrounds the station prop-

erty, and to Chiricahua National

Monument, which lies on the west-

ern flank of the mountains. More
than 500 non-scientific visitors have

been registered at the station since

it opened. Almost invariably visitors

leave the station with greater

knowledge of the area's fascinating

natural history.

The same spirit of helpful inter-

pretation that prevails in the Amer-

ican Museum's New York halls is

evident at the station. Though it

has no permanent exhibits and no

facilities for handling non-scientific

visitors, those who stop depart with

the same sense of broadened under-

standing that marks a visit to the

Museum in New York.

59f.000 M(^ Ac%e4.

Arizonans are very proud of what

some of them term "our branch of

the American Museum." This re-

gional pride and public interest

takes many forms. Evidence of it is

apparent in the station's friendly

relationships with Arizona's institu-

tions of higher education, with the

press of the state, and with its

ranching neighbors. The Museum
owns approximately 54 acres of land

in Cave Creek Canyon, but ranchers

in the area have made more than

591,000 acres of their property

available to the station for biologi-

cal study.

Geologists call the Chiricahua

range a "land island." Millions of

years ago a large sea covered the

area and extended as far north as

Utah. When the waters receded,

volcanic pressure thrust the moun-
tains out of the earth.

The Paradise Formation of the

Upper Mississippi Age, a geological

age of the same Carboniferous Pe-

riod that formed coal deposits in

some parts of the nation, left the

Chiricahua area with an old type of

volcanic rock. This accounts for the

varied and unusual shapes of its

lower slopes and canyons. Much of

the early plant life was covered by

silt and fossilized.

^ A MEADOW among the pine, fir, and spruce forests of the Chiricahua Mountains, one of five biological life zones.

Weldon F. Healrl

FIVE LIFE ZONES IN 50 MINUTES 237



Evidence of this fossilization may
be seen near the research station.

The fossiHzed animal life of the

Paradise rocks numbers 155 forms

to date. Fossil plants are largely

undetermined.

Brilliantly colored canyon walls

tower above Cave Creek and its

north fork. The station's Osborn

Memorial Laboratory stands almost

at the junction of the two mountain

streams, with residential and main-

tenance structures fanning out

around it in an arc. Throughout the

area are many caves. The largest,

Crystal Cave, is located just a quar-

ter of a mile from the station.

Largely unexplored, this cave is be-

lieved to extend several miles into

the mountains.

The name Chiricahua, pro-

nounced "cheer-ee-cow-ah," often

comes out "cherry-cow" when local

ranch hands tell yarns about the old

days of Apache Indian raids. The
Apaches formerly lived in the

mountains and apparently named
them with a term which in their

language means "the big mountain."

Abundant game, including white-

tailed deer, probably attracted the

Apaches, but they were not the first

Indians to inhabit the region.

A pre-pottery and essentially a

pre-house culture flourished in

southeastern Arizona and adjacent

New Mexico many years ago. The
Cochise culture, as it is known,

developed in three stages. Anthro-

pologists gave the name of the

mountains to one of these stages. On
the basis of geological occurrence,

associated fossils, and cultural evo-

lution, the Chiricahua stage of the

Cochise culture is believed to have

flourished from about 8000 B. C. to

approximately 3000 B. C. Material

identified with this stage has been

found in association with middens

and hearths along the eastern foot-

hills of the range. The pattern for

this stage was established through

A A WINGED ARMY ANT MALE, cap-

tured at the station, is examined by
Dr. T. C. Schneirla, Curator of Ani-

mal Behavior, American Museum.

A "Gekonimo," an Arizona roadrunnt- r and the- station's mascot,

eyes a Gila monster (below) brought up from a lower elevation.

y A RESEARCH ASSISTANT carefully

packs insect specimens to be sent to

the American Museum in New York.
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excavation and study of a large

midden found near the mouth of

Cave Creek. The site is not far from

the research station, although this

archeological work was done before

the station was established.

Just as early man found the area

to his liking, so do those who visit

the station and work there in the

cause of modern science. The unus-

ual conditions offer new challenges

to researchers who have had years

of field experience around the

world. "I have never done field work

in an area that offered me more in

such a compact space," a prominent

entomologist told me. "It's wonder-

ful to find so many forms of insects."

At the time of my most recent

visit to the station, I found Dr.

Cazier elated. "We find something

that surprises us almost daily," he

commented. "One of the ornitholo-

gists working here has just discov-

ered an orchard oriole—a bird we
would never expect here!"

Such "firsts" have become almost

commonplace at the station. A Uni-

versity of Arizona researcher, with

the aid of station personnel, has

captured five specimens of the Mex-

ican big-eared bat. He uses gauzy

nets strung across the station's

swimming pool each night. In a

recent publication, he termed the

flying mammal "one of the rarest

Tfeldon F. Heald

A An aspen and spruce stand near the top of Fly Peak.

FIVE LIFE ZONES IN 50 MINUTES

bats in North America, whose oc-

currence in the United States was
completely unexpected."

Even the station's pets are unus-

ual, and they do unusual things. A
young roadrunner, brought up from

its desert home for observation, has

become domesticated. It follows

station personnel and visitors

around like a puppy. They found it

in a canyon near one of the famous

Apache warrior's former hideouts

and named it Geronimo. The bird

entertains all who see it. One of its

amusing antics is riding atop the

head of anyone who will carry it in

the direction it wants to go!

Scientists who come to the station

to do one type of research often find

something so unusual, so challeng-

ing, in other branches of their

respective fields that they change

plans on the spot. This has led to

new research projects and programs

that are supplying valuable addi-

tional knowledge.

Work at the station contributes

to more realistic Museum habitat

groups, to improved field guides for

plant and animal identification, and

to expanded educational material

in the form of scientific papers and

natural history books on subjects

about which additional information

is needed.

Studies of insect and reptile life

were predominant in the station's

first year of operation, but other

fields of natural history have since

received major emphasis. One of

these is ornithology. More than 200

species of birds have been collected

or identified in the Chiricahua area.

The coppery-tailed trogon, a beau-

tiful parrot-like bird usually found

in Mexico and Central America, is

but one of the creatures being given

special attention. A flock of Mer-

riam's turkeys—the true wild turkey

—may be seen on the grounds at

times. The golden eagle, the band-

tailed pigeon, the Mexican chica-

dee, and the big, handsome Arizona

jay are among the readih'-identified

birds seen frequently.

Floral characteristics of tlie area

reflect the same "scrambled" influ-

continued on page 274



The
Snorkel Turtle

It may have used the snorkel as

a concealment device a hundred millioji years before the submarine was invented

By Charles M. Bogert

HOW to avoid being seen by the

enemy is an age-old problem.

We cope with it every time we en-

gage in war, which implies that we
have given it a lot of thought and

effort. Yet there is a counterpart in

nature for virtually every conceal-

ment device we have invented. The

snorkel is a recent invention that

has long been in use in the animal

world.

The schnorckel, as its German

inventors called it, was developed

to enable submarines to recharge

their batteries without surfacing. It

is a "breather pipe" with one pas-

John H. Gerard

sage to provide air for the engines

and another for expelling the ex-

haust. With only the inconspicuous

snorkel at the surface, the subma-

rine can stay out of sight for long

periods.

The turtle's snorkel was quite

possibly in use a hundred million

years before the submarine was in-

vented. We know that ancestors of

the snorkel-snouted turtles were

contemporaries of the dinosaurs.

Judging from their bones, they were

much like the soft-shelled turtles of

today. They undoubtedly had long

necks, and their eyes were at the

front of the skull. Such a turtle

could rest in shallow water and send

up its "periscope" to look over the

situation before exposing its body

to predators on the bank or in the

air. It could also replace the air in

its lungs before diving back to the

bottom.

Exposing even the whole head

must have been ha-^ardous, how-

ever. Otherwise it seems doubtful

that the long proboscis-like snout

would have evolved. This acquisi-

tion made it possible for the turtle

to breathe without exposing more

than the inconspicuous end of its

slender snout. In a metaphorical

sense, the animal also "recharges its

batteries" with this, for it exhausts

its waste carbon dioxide in the ex-

pelled air and replenishes its oxygen

supply when it draws fresh air into

its lungs.

< 0^'LY THE TIP EJN'D need be

thrust out of the water for the

turtle to renew its air supply.
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John H. Gerard

A Like the modern suBiMARINE snorkel, the long neck of llie eastern spiny soft-shelled

turtle enables it to hide from enemies while breathing air through its proboscis-like snout.

However, there is more to this

tubular snout than meets the eye.

Soft-shelled turtles live in streams,

ponds, or lakes with soft bottoms in

which they can readily bury their

flattened, flexible shells. In clear

springs in Florida, skin divers have

seen soft-shells almost completely

buried in the sand or mud with only

the proboscis extended. Submerged
in this fashion, the turtle draws in

and expels water through the nos-

trils. One diver demonstrated this

by dropping a small amount of silt

in front of the snout and noting the

existence of water currents. Move-
ments of the throat cause water to

be pumped in and out of the nos-

trils, and the capillaries lining the

throat presumably perform the

function of those in a gill. A small

amount of oxygen thus absorbed

from the water supposedly aug-

ments the supply in the lungs,

enabling the creature to stay sub-

merged for long periods.

The turtle's use of its "snorkel"

improves on ours in this respect.

Had we been able to devise a way
of extracting oxygen from sea water,

we'd probably have had our sub-

marines hiding in soft ocean bot-

toms with only the snorkel sticking

up out of the muck.

But there's still another purpose

in this circulation of water through

the soft-shell's snorkel. To detect

odors, we sniff the air. Submerged

tin-tles draw in samples of water for

similar reasons. Special sense organs

(known scientifically as chemore-

ceptors ) are present in the passages

through which the water travels

when drawn into the nostrils. These

f^ Charles M. Bocert is Chairman and Curator of the Department of

Amphibians and Reptiles at The American Museum of Natural History.

He is the author of numerous popular and technical articles. Having
recently returned from a year in Mexico on a Guggenheim Fellowship,

he is now preparing a report on heat regulation in reptiles.

organs enable water-dwelling tur-

tles to detect odorous particles in

the water. Just as we use our senses

of smell and taste in selecting food,

turtles use theirs to distinguish what

is edible from what is not. Probably

turtles are not only aware of food

several feet away but also are at-

tracted to it. So the soft-shell can

hide in the mud on the bottom and

still not pass up any choice morsel

that comes its way.

The soft-shelled turtle may not be

the first backboned animal to make
use of a tubidar snout to get a

breath of air without exposing itself.

Indeed, the more primitive South

American matamata, certainly the

weirdest-looking turtle in existence,

is provided with a similar structure.

But it is the soft-shelled turtle that

makes maximum use of his snorkel.

He not only can charge his batteries

without emerging. He can sample

the water for odors while hidden

in the mud and can even extract

oxygen from the water through his

throat. When it comes right down to

it, the soft-shell has out-snorkeled us.
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all done with

Smlkac
Man's tiniest domesticated animal produces one of the world's most useful materials

By Paul W. Kearney
Pliotos by Bern Kealin? Iron, Black SlaA

T NDIA'S largest domesticated ani-

mal is the elephant, Elephas

maximus, weighing two to three

tons. Its smallest is Laccifer lacca,

which tips the scales at about one-

thirtieth of an ounce.

While everybody knows some-

thing about the elephant, not one

person in a thousand would know
the lac bug, even by its common
name. Yet everyone in this country

comes into direct contact with its

product countless times every day.

For that product is shellac, which

contributes many millions a year to

the economy of India, with Amer-

icans the biggest buyers.

To any do-it-yourself fan, shellac

is something you put on a raw wood
floor in the process of finishing it.

Yet the vacuum cleaner you use on

that floor is held together by shellac,

as are the electric lights you turn on

before you go to work. The shades

on the lamps are finished with it,

and your shoes have shellac in their

polish. The felt hat that you duti-

fully hang up is stiffened by shellac,

and even the magazine under your

arm used a small amount of shellac

in its making. The candies in the

box you brought your wife may have

been coated with shellac, and your

TV set used shellac all the way from

its gleaming cabinet to its interior

tubes. If you enjoy your Hi-Fi

record player, you can thank a shel-

lac disc for the remarkable fidelity

of tone.

Through its product, this pest of

the forests of India is one of our

most omnipresent servants. The
market for lac steadily increases

in the face of sharp competition

from modern synthetic plastics,

many of which themselves include

shellac.

For generations, chemists have

tried vainly to "crack" shellac and

imitate it. In fact, one of the futile

efforts of Dr. Leo Baekeland along

this line some 40 years ago resulted

in the invention of Bakelite, an en-

tirely different product.

This bug that has long defied

chemists is a pinhead-sized parasite,

partial to certain varieties of trees

in India and especially prolific in

the state of Bihar. Although there is

believed to be only one male for

every 5,000 females, he is quite a

male. Breeding is so prolific that the

name lac comes from the Hindu

word lakh, meaning "one hundred

thousand."

Attaching themselves to the tender

shoots of trees, the insects pierce the

bark and feed on the sap. Unless

man comes to the tree's aid, it gen-

erally dies in a few years. Mean-

while, each lac bug exudes a reddish

resinous secretion, which gradually

covers it like a tent.

There are two generations a year.

Paul W. Kearney has written for almost every important American

magazine since he began free-lancing 25 years ago. Although he writes

on many subjects, safety in all its forms is his specialty. His hobby is

driving from one end of the country to the other, and he has covered

every state in tlie U. S. at least twice. He lives in Brooklyn and has a

summer home in the Catskills.
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A The lac is stretched in front of a fire as far as arms, legs, and teeth will

permit. When cool, the sheet is Ijrittle and has hecome the lac of commerce.

Even one generation can produce a

coating from }i to M inch thick if the

insects are close enough together.

However, if a newborn lac bug
doesn't find a suitable food supply

within about twelve feet of its birth-

place, it curls up and dies. Therefore

the breeders of this tiny livestock

spot the "expectant" females ahead

of time, by noting the appearance of

orange spots on them. They then

move the brood stock to fresh trees,

either by putting the branches in

the trees or by hanging them in

baskets so they can emigrate for

themselves.

The lac is harvested by putting

the crudely crushed seed lac into a

long tube of muslin and revolving it

before an open hearth. The hearth-

man holds the tube in his left hand,

twisting it steadily before the fire

and wiping off with a stick the lac

that melts and oozes through the

cloth. This accumulation of half-

molten lac is finally put onto a metal

can filled with warm \\'ater. An as-

sistant spreads the stuff with a palm

frond into a fairly thin sheet and

then pops it off the can and stretches

it in front of the fire. By the time it

is stretched to his anus and leg's

length as shown in the photographs,

it has cooled and turned brittle. He
stacks these sheets, and when broken

up, they represent the lac of com-

merce.

Women winnow the stuff to sep-

arate the lac from twigs and other
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If illiam Zinsser & Co., Inc.

^ Workmen cut the lac-encrusted

brandies from the trees.

^ Lac secretions result from the
lac bug's piercing the tree bark to

feed on the sap. The resinous coat-

ing is from one-quarter to one-half
inch thick.

^ \\ OiMEN winnow the lac to separate twigs and other impurities.

impurities. The owner will pay only

for the lac and not for the impurities

they have separated out.

The color ranges all the way from

"ruby" to "blonde." The purest

grades are light orange-brown, the

less refined darker in hue.

Lac does not become a liquid as

you and I know it until it has been

properly "cut" with alcohol. And it

doesn't become "white shellac" until

it has been bleached with chlorine.

40 Million Pounds a Tear
Lac cultivation is a very ancient

trade in India, and the primitive

techniques of a "cottage industry"

e.xist side by side with modern
methods. The typical breeder of lac

insects has two or three open-hearth

fires and only produces about a

mattnd ( 82 pounds ) of resin a sea-

son. He sells it to the local bazaar,

and it is ultimately picked up by the

agents of Calcutta exporters. Big

plants with 30 or 40 fires are few.

Yet India's total output of stick lac

is about 40 million pounds a year.

Refining this as shellac reduces the

quantity by about half. The United

States and Canada use about one-

third of the production. Strangely,

we have scarcely a dozen bleachers,

several of which have been in busi-
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^ The crudely crushed seed lac is

put into a long tube of muslin and is

revolved before an open hearth.

A The lac melts and oozes
through the muslin tube as it

is turned before the fire.

* The heakthman wipes off the melted
lac with a stick until a sufficient quan-
tity is accumulated.

^ The accumulated half-melted lac
is spread over a metal can filled with
warm water. When a fairly thin sheet is

ready, it is peeled off and given to the
stretcher.
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ness for over a century. Yet lac is so

important that during the war the

whole business was taken over by

the government.

It is interesting to see so ancient

a product stand toe to toe with mod-

ern plastics and more than hold its

own. A few years ago, synthetics did

begin to make inroads in the phono-

graph record field, but when high

fidelity came along, the lac bug

climbed right back into the saddle.

It is interesting, too, that despite

all the millions that have been put

into the development of new adhe-

sives, shellac is still preferred for

joining glass to glass or glass to

metal, as testified by its universal

use in the manufacture of electric

light bulbs, TV tubes, etc. Its high

insulating properties also make it

valuable in wire coverings and in

• The flaked shellac is trans-

ported in woven liaskets.

^ Spreading and raking shellac

on a roof-top for drying.

the protection of motors, armatures,

and other devices.

Mothproof cedar chests were al-

most unmarketable in earlier days

because no varnish, stain, lacquer,

or other surface coating could keep

the potent cedar oil from coming

through. Then shellac did the trick.

Likewise, without the use of shellac

to make printing ink dry quickly,

our high speed presses could scarce-

ly have been developed. Coated

papers used in high grade printing

owe their glossy surface partly to

shellac. Photoengravers utilize it lib-

erally in making color plates. And
valuable oil paintings are often pro-

tected by a coat of "French varnish,"

which is simply refined shellac.

Still another class of products that

can be said to owe their existence to

the lac bug are the popular insecti-

cides such as Flit. When they were

first introduced, it was virtually im-

possible to keep the liquid from et^.

ing its way through the seams of the

cans until somebody thought of coat-

ing them inside with shellac. Its

ability to resist most solvents is one

of this natural resin's outstanding

qualities. Only three common things

will dissolve shellac: alcohol, borax,

and the digestive juices of the up-

per intestine. The fluids of the stom-

ach can not digest it. Therefore, if

your doctor gives you a pill or cap-

sule which he wants to remain intact

until it reaches the intestines, he will

see that the druggist provides it

with a coating of shellac. When the

pill reaches the upper intestine the

shellac is dissolved and the medi-

cine is ready to go to work.

If an oil refinery wants to protect

its tankers against the corrosive ac-

tion of gasoline on the trip out and

against the action of salt water bal-

last on the return voyage, a red pig-

mented shellac will be used to paint

the interiors. There seems to be

something in the iron oxide of red

paint that unites with shellac to

form a tough combination. This is

why refineries also use this red pig-

mented shellac to paint metal lad-

ders, catwalks, etc., on outdoor

structures. It protects the surface

and also keeps it from getting slip-

pery under gasoline spillage.

Shellac Has Many Uses

Most of us think of shellac as

"white" (clear) or orange. Yet the

idea of pigmenting is an old one.

Many aniline colors can be added

to shellac to achieve a wide range
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of tints. In fact, the do-it-yourself

enthusiasts may be interested to

know that smart professional

painters now tint shellac the same

color as the final coat and use it as a

primer. A half-hour after this is on,

it is dry. In fact, it dries dust-free in

ten minutes, permitting application

of the final coat without further ado.

This same quick-drying feature ap-

plies to floor finishes, which can be

walked on a half-hour after a good

grade of shellac has been applied.

This is the use of shellac with

which most people are familiar: the

finishing of woodwork. The lovely

sheen on antique Chippendale,

Hepplewhite, and Sheraton furni-

ture testifies to the skill of the old

masters at handling shellac. Not so

many are ready to praise our mod-

ern "antique-makers" when they

"age" their modern creations with

the aid of shellac. One who knows

the trick can convert the cheapest

unfinished picture frame into the

most convincing "antique" of pickled

wood in 30 minutes.

Today about 705? of all new floors

are coated with shellac. Its durabil-

ity is indicated by the simple fact

that all championship bowHng alleys

get six to eight coats before an offi-

cial ABC match. Crack bowlers like

this because it eliminates any acci-

dental slippage of a ball with a hook

or a spin on it.

Probably the most graphic dem-

onstration of the superiority of the

lac bug's product as a floor covering

was made at Brooklyn Polytechnic

Institute a few years ago. Sixty-four

panels of three varieties of wood
were coated with top grades of shel-

lac, resin sealer, varnish, and wax
finish. They were then fitted into a

A The buyer of lac weighs it carefully, looking to see that the product
is pure and of. a good color. The purest grades are light orange-brown.

corridor through which, day and

night, in wet weather and dry, some

2,000 students tramped daily. At the

end of the test period (which was
equivalent to over six months' wear
in the average home), the panels

were taken up, dusted with a dry

cloth, and photographed in color.

In every case, the shellacked panels

retained their original color, while

all the others showed perceptible

darkening. The shellac showed vir-

tually no marks of wear, while all

the other surfaces were heavily

scarred and scratched.

The reason is that shellac has a

peculiar afiinity for wood. Its ability

to unite with wood presumably re-

sults from the fact that it is a natural

resin originating from the sap of a

tree. It actually penetrates into the

pores and vitrifies them so that the

first coat becomes part of the wood
itself. Subsequent coats pi^ovide a

built-up surface to absorb wear.

Shellac is also amazingly elastic. If

you dent a shellac-covered floor with

a hammer, the shellac will follow

the dent instead of "crazing." If you

scratch the surface with a knife

point and rub the gash lightly with

wax, the scai- is eliminated. For these

reasons, experts have found that a

good grade of shellac, properly ap-

plied, will remain in excellent con-

dition for at least six years on an

oak floor. It is said also to be the

only surface coating that dries from

the bottom up.

Many are surprised to know that

the same covering they use for floors

and walls is also used by the Navy
to coat shells — and by fireworks

manufacturers. Any good piano will

carry ten to twelve coats of shellac;

most mirrors are backed with it. It

is safely used for candy coatings and

in cosmetics, and in the manufacture

of all lacquers, especially metal lac-

quers. It fonns the coating or gloss

for playing cards, printing papers,

and the wooden patterns so vital in

industry. It is the base of all sealing

waxes; it is equally essential in mod-

ern aircraft production, shipbuild-

ing, and toy making.

Substitutes pop up and fade away,

but the product of the tiny lac bug

goes serenely on its way.
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A The huge claw of the male fiddler may occur on either side.

Its stalked eyes may be seen behind the upper edge of the claw.

9 WcUck ^iMle^ QiaU
These Florida beachcombers are sun-lovers.

On cool nights they close the doors of their burrows with two inches of sand

THE fishermen who keep pass-

ing in their boats along the

narrow channel only a few yards

out, all stare at me—rather pitying-

ly, I think—when I chance to glance

their way. And why not? For day

after day and hour after hour they

have seen me, clad only in shorts

and a helmet, sitting motionless in

the boiling sun on this same bit of

sandy beach, my knees nearly to

my chin, arms loosely hooked
around them, my eyes toward the

ground as if gazing intently at

something around me and between

my feet.

As a matter of fact, I am looking

248

at something — a horde of fiddler

crabs. I am in the very center of a

colony, and there must be a thou-

sand within a few feet of me. To
native Floridians and the hosts of

tourists who haunt the Gulf Coast,

fiddler crabs are as common as

sand fleas and of little more interest

except, perhaps, to those who want

to use them for fish bait.

But to me, a Midwestern scien-

By Roy L. Abbott
loua Stale Teachers College

tist, well off my beaten track, these

tiny fellows staring at me intently

from the mouths of their half-inch

wide burrows, or moving jerkily

about in sidewise fashion, are fas-

cination itself. For one thing, what

variation in size and color they dis-

play! So far as I know, they are all

of the same kind; the differences in

size — from the size of a small pea

to that of a nickel — are due to

Dr. Roy L. Abbott is a scientist and journalist who divides his

time between teaching at Iowa State Teachers College and his new
home in Florida. He is presently engaged in a study of the desert

tortoise. His hobbies include flying, fishing, walking, and writing.
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differences in sex and age. But Na-

ture must have been in a whimsi-

cal mood when she got out her

paint pots to decorate their flat-

tened, nearly circular bodies.

Browns, purples, blues, and yel-

lows are the dominant tones, with

queer mixtures or motthngs of

these. No two crabs are quite alike,

except that all bear the same

bizarre design upon their backs : an

outline — as I see it — of the front

halves of two buck deer standing

joined at their middles, with head

and horns pointing in o^jposite di-

rections.

Gazing through the narrowest of

lid-slits at these fantastic midgets

as they move about my feet, I am
momentarily lifted from reality. I

am a Gulliver with the Lilliputians

seething around me. But there's

this difference from the men of Lil-

liput: these little people are not

built after the human pattern — a

body with a framework of bones

covered with muscles and a soft

sheathing of skin and hair. In-

stead, they lack bones, and their

muscles are attached to the inside

of an outer coat of cleverly jointed

armor. They appear more like mini-

ature tanks than creatures of flesh

and blood, more like ingenious me-

chanical toys to be wound up and

set going.

But they're live creatures and

not man-made gadgets for all my
Gulliverian imaginings. Each keeps

manipulating its ten legs, placed

five on a side. Each holds its tail,

slender in the male and wide in the

female, bent forward, flat against

its chest, and each peers at me
comically from eyes set at the end

of quarter-inch movable stalks.

I say they peer at me, but that

doesn't mean that they picture me
as anything more concrete than a

big lump of matter that has sud-

denly reared itself in their midst.

It is easily seen, though, that their

tiny stalked eyes function to detect

movement. Tired from sitting in

my cramped position, I suddenly

shift my feet and lift my head, and

they know it. Almost instantly, each

watchful crab dives into its bur-

row. Suddenly the few square yards

of sandy beach around are seem-

ingly bare of life, the entrance to

each hole open and empty.

Aha! I say to myself; with crabs,

as with other wild things, move-

ment is a sign of danger. But I

have to modify this conclusion al-

most as soon as the crabs are out

again, for not one of them pays

the slightest attention when half a

dozen tiny sandpipers alight sud-

denly among them and go bobbing

along, picking at this or that. Yet

a quick shadow of a Brown Pelican

flying overhead drives them to

cover again.

Since fiddler crabs are sun lovers,

I never have long to wait for their

reappearance. Ah! there's one now,

close to my foot. There's another

yonder—and another; they're pop-

ping up all around me. I laugh

aloud at seeing them all sitting

momentarily at the edge of their

burrows like so many prairie dogs.

But to my surprise, my laughter

doesn't disturb them. Nor do they

flinch when I whistle shriUy or yell

loudly. Apparently they are stone-

deaf to any noises I can make.

Presently, since the "all clear"

signal appears to have been given,

each fiddler goes about his own
crab-business, one aspect of which

appears to be eating. Each spends

minutes on end picking up tiny

bits of the beach and poking them
into its many-jawed mouth.

The females feed with both hands

—perhaps I should say with both

front legs—which are of equal size

and have only tiny two-jawed

pincers as hands, a thumb and a

finger.

Here's a female feeding within

two feet of my face; I can see her

every movement. She's amazingly

deft; using each hand alternately,

Jn,h r CnuUri

^ A ""KlGHl-H\.\DtD"" FlDDLEl!

CR\B near the entrance to its

burrow.

^ FiDDLtK CRAB in its

burrow, which may go
doi\ii two or more feet.

'*' The fi-m\le fiddler crab
has small cla«> of equal size.

AMMI
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tidbits enter her mouth at intervals

of a second. After a dozen or so

such bits have been mouthed and

chewed, she reaches up with one

hand and pulls away a ball of refuse

— mostly sand — sifted free of its

algae and otlier edibles by her

bristly jaws. These "table scraps"

litter tlie soil around every door.

The males can't feed as rapidly

as the females, because one of their

front legs is developed into a great

pincers, and this makes them "one-

handed," at least when eating. It

is this huge claw, commonly held

in bent-elbow fashion suggestive of

a violin bow, that gives the name
"fiddler" to these crabs. Strangeh'

enough, either the right or the left

leg may be thus developed, and

left-handers are about equal in

numbers to the right-handers.

But my fiddlers don't spend all

their time eating. Building opera-

tions—perhaps "tunneling" or "sap-

ping" would be more accurate

terms—are constantly in progress.

New holes must be made or old

ones deepened. Fiddlers can dig

new holes with surprising speed.

Some that I captured and placed

in a glass jar of packed wet

sand sank a shaft eight inches deep

in half an hour. On the beach, their

holes often go down two feet, and

every den has many excavated balls

of sand piled near its entrance. If

this excavated material gets in the

way, the digger momentarih' stops

digging to push it aside.

My prisoner crabs obligingly

sank their burrows down the side

of the jar so that I was able to

watch their method of digging. All

five legs on one side are used, first

as a shovel and then as a carr^'ing

tool, much as we can gouge out

and lift a handful of sand by hold-

ing our fingers together and cup-

ping them. As soon as the crab has

collected a ball of sand in its "leg

basket," it backs out, carrying its

load to the surface. On cool nights,

my crabs plugged the entrances to

their burrows with sand to a depth

of two inches and didn't unplug

them next morning until the sun

was high.

Like humans, fiddlers neither eat
continued on page 280

•^ IiiL Iliia falcon resembles the peregrine falcon in miniature.,

A Rare Bird, Indeed i

The Teita falcon has been sighted

only eight times in sixty-two years

By Clive Alfred Spinagi
All photos fay the autho

THE only Teita (or Taita) fal- gardener of Mr. Justice Rudd, i

con in captivity was recently Nairobi judge. The bird was cap

caught in Nairobi, the capital of tured at the bottom of his garder

Ken}'a, East Africa, by the African which is next to the Governor';
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A The Teita falcom, with wings spread.

sidence. One of its wings had

!en shghtly damaged, but it ap-

ears to be mending satisfactorily.

ithin fifteen minutes after cap-

ire, the bird was quite tame and

as eating out of its captor's hand.

The Teita falcon, named after

'le Teita Hills and a district of

ortheastern Tanganyika, is known
;ientifically as Falco fasciiniicha.

: was first discovered in 1895 by

le late Professor O. Neumann on

ne of his African expeditions. Pro-

5ssor Neumann sent the specimen

1 the Berlin Museum and published

description of it jointly with A.

leichenow.

After this, a second specimen

'as captured by A. B. Percival, a

'ell-known game warden. Colonel

'. Meinertzhagen acquired this

om Percival, and it is now on

eposit in the British Museum.
The Teita falcon was not seen

2;ain for some time. It was redis-

covered in the Yavello District of

Ethiopia by the well-known African

ornithologist C. W. Benson, Esq.,

who collected three specimens.

Since then, the bird has been ob-

served by different persons on four

separate occasions, at places rang-

ing from the palm-fringed coast of

East Africa to the practically un-

known Crater Highlands of North-

ern Tanganyika and the wild North-

ern Frontier District of Kenya.

To recent date, these are the only

recorded observations of this ex-

tremely rare bird, and nothing is

known of its nesting or breeding

habits.

The captured specimen has im-

mature plumage, which has hitherto

not been recorded. The bird was

recognized by a barely discernible

rufous nape patch, which is char-

acteristic of the adult. It is judged

to have been about nine months

old, in its second immature plum-

age, and to have reached almost

maximum growth, its size being

about eight inches high. The plum-

age is predominantly gray, with

light blue-gray feathers on the back,

a yellow beak, and yellow-ringed

eyes. It is thought to be a female.

Mr. John G. Williams, ornithol-

ogist at the Coryndon Memorial

Museum of Nairobi, identified the

bird and stated that it was the

fastest bird of prey he had ever

seen, surpassing even the peregrine

falcon, which it closely resembles

in miniature.

Mr. Justice Rudd hopes to be

able to train his bird for falconry,

being already the possessor of a

trained lanner falcon.

Bern in England, the author worked
for a time at the Atomic Research Station

at Harwell. He served in the Intelligence

Corps in Egypt and Cyprus and in the

Kenya Police. He is a Fellow of the Zoo-

logical Society of London and unofficial

photographer for the Museum in Nairobi.
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A A TRUE Lacandon OF THE DEEP FOREST. Though austere in appearance, he proved gentle and rarely spoke above a wliispe
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^ The Castillo, Chichen Itza,

with a Chac Mool in foreground.

The four stairways of 91 steps each

total 364, and one more at the tem-

ple at the top makes 365, the num-
ber of days in the solar year. The
nine terraced steps on each side of

the pyramid have 52 panels, which

is the number of years in the Tol-

tec cycle. The two pairs of nine

terraces on e; ch side total 18, tlie

number of months in the yearly

Maya calends r.

-/

o

CHIAPAS

To the Land of the

LACANDONES
An expedition to a tropical land where survivors from Mayan times live a secluded existence

By Edward Weyer, Jr.
Formerly Editor of Na

Photographs by

Magazine

Part I

EXPLORERS of the last century,

stirred by the pyramids and

temples of Central America,

dreamed of discovering survivors of

the ancient Maya Empire still prac-

ticing their rites far back in the

jungle. When in the 1840's John

Lloyd Stephens published his two

best sellers on his explorations, pop-

ular interest in the Maya civilization

increased. One of Stephens' disap-

pointments was in not being able to

go ten days out of his way at Palen-

que. There, according to an old

priest, he would find a large stone

city in which Maya-speaking people

were living exactly as they had done

before the discovery of America.

TO THE LAND OF THE LACANDONES

Toward the end of the century,

A. P. Maudsley, the British archeo-

logist, came upon a ruined temple

deep in the interior of Chiapas in

which there were ritualistic objects

that had recently been in use. He
also remarked how closely the fea-

tures of the Indians he met matched

the distinctive Maya profile seen on

ancient sculptures.

Then, in 1902, Alfred M. Tozzer,

a Harvard anthropologist in his

twenties, began five years of explor-

ation and study, which included

living with the Lacandones and

learning their language, and his

conclusion was an exciting one.

These Lacandon Indians of Chiapas

actually were the present-day repre-

sentatives of the ancient Mayas in

customs, religion, and language.

When last year a letter from the

Edward Weyeb, Jb., holds a Ph.D. in anthropology from Yale Uni-

versity and had been Editor of Natural History Magazine for 22

years when he left the staff a month ago. He is now compiling an

encyclopedia of natural history for the American Museum. In future

he hopes to devote more time to the anthropological studies that have

always been his chief interest. His book The Eskimos is die only work

in English that deals with all the tribes of Eskimos. Readers of Natural
History are familiar with his other travels, from Greenland to the

interior of Brazil. In 1953-19.54 he was President of the Explorers Club.
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A Fkans Blom, well-kno^vn Central American archeologist and ex-

plorer, on a jungle trail in the back country of Cliiapas.

ATkudie Blom in the field, wife of

arclieologist Frans Blom.

^ Harry Little who lives in the Lacandon
forest, receives mail from a passing expedition.

A The boat that one mule can carry to remote lakes and rivers

of the Lacandon country: Frans Blom at the starting rope.

well-known Danish archeologist,

Frans Blom, invited me to visit his

scholarly retreat in Mexico 60 miles

from the nearest railroad, I hoped

this might be the chance to make a

trip into the Lacandon country. I

boarded a plane and was soon in the

heart of one of the most exciting

anthropological areas in the world.

There is no place in the Western

Hemisphere where so short a trip

can put one into such an exotic land.

Chiapas is Mexico's southernmost

state, and it is more than three times

the size of Massachusetts. It lies

southwest of Yucatan and at Guate-

mala's back door. Its seacoast is on

the Pacific side. A large portion of

its three-quarters of a miUion people

are pure Indians, and they are scat-

tered through widely varying zones

from steaming lowlands to chilly

mountains.

There is a Shangri-La

Frans Blom, after years of explor-

atory research in Middle American

archeology, established this science

center and library in the highland

village of San Cristobal de las Casas,

near the center of the state. The
driver who sped me up the moun-

tain curves from sweltering little

Tuxtla Gutierrez, capital of Chia-

pas, to San Cristobal at 7,000 feet,

stopped twice to adjust his carbure-

tor for the altitude. Near the highest

point, we drove past several dozen

thatched huts scattered around a

mountain tarn in a clearing among
tall evergreens. The air had grown

chilly in the gathering dusk, and the

cedar smoke filtering through the

thatched roofs was appetizing with

the aroma of the evening meal.

Darkness fell as we came through

a notch and looked down upon the

sparkling little city of San Cristobal,

a pearl of the high Sierra Madre

Mountains and cultural center of an

early European colony that was al-
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ready a century old when the Pil-

grim Fathers landed at Plymouth-

After much asking for directions,

we came to the head of a lane at the

edge of town, and I spotted the Sign

of the Jaguar — emblem of Frans

Blom's establishment for explora-

tion and research.

A rap on the medieval knocker

brought a bedlam of barking and

parrot calls. Then silence.

My ears were still ringing with

the roar of airplane motors, but

when through the creaking door I

saw the classic face of Frans Blom,

with his clear blue eyes and flowing

white hair, care slipped away and

I entered a realm where each mo-
ment was to be lengthened by the

perspective of history and broad-

ened by a timeless sense of leisure.

"Excuse us for not waiting sup-

per," he said, as though I had come
from across the road. He was tuck-

ing a scarf into the neck of a coarse

jacket of native homespun material.

The large Afghan hound beside

him, with cream-colored bangs

neatly parted down the middle, was
looking down its nose at me.

Frans Blom's Friends

Across a colonnaded court, dimlit

under a starry sky, the flickering

light of an open fire revealed a

dozen men and women seated at a

long dining table. To my left, at the

end of the corridor, the walls of a

large room were lined with books

on each side of a cavernous hearth.

This was Frans Blom's remarkable

library, of which I had heard so

much.

Washing up a few minutes later

over a charcoal burner, I shivered

and marveled that so frigid a land

could lie only 17 degrees from the

Equator.

"We're a strange assortment

here," said Don Pancho (as all of

Blom's friends call him ) , turning me
over to his wife Trudie for introduc-

tions.

There were two anthropologists

—man and wife—just in from the

field, and a former Yale professor

with a dachshund, who was camp-
ing through the country in a station

wagon. An Australian novelist had
just come in from the jungle, her

legs a swollen mass of tick bites.

They were talking about two Cali-

fornia geologists for whom the

Bloms had just engineered an expe-

dition into the back country to study

amber deposits. And the big event,

I soon discovered, was the expected

arrival of Dr. Pitkin, a 78-year-old

woman physician from Congers,

New York. Winifred Pitkin had
turned to archeology after a full

career as a horse-and-buggy and

A Fr\ns Blom, proving that the

jungles of Chiapas produce flowers

in the shape of ducks.

^ The Lacandon, Antonio, helps
the author hold the flag of the Ex-
plorers Club. Lacandon men aver-

age very little over five feet tall.

A Three Lacandon women and one young man in a caribal in the moun-
tains near Monte Lihano. The women wear their hair smooth and braided
down the back, with a bunch of bird feathers to signify maturity. The men
delight in keeping it shaggy.
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^ A Lacandon woman whose face is reminiscent of parts of Asia, whence
her ancestors are believed to have come.

snowshoe doctor and was already a

veteran of the jungle trails. She was
to accompany us into the Lacandon

country.

For two weeks, our days were

spent visiting historic spots, brows-

ing in the Bloms' fine library, which

included some 3,000 pages in micro-

film, and traveling into the country

to photograph and record Indian

ceremonials. Our evenings were

passed aiound the fire, sharing stor-

ies of our lives.

On the morning of our departure

for the Lacandon forest, we took our

hammocks, machetes, and provi-

sions to the airstrip at 8 o'clock. But

the plane that was to fly us 55 miles

due east to a hillside landing, failed

to show up. These chartered planes

are used largely for flying coffee out

from remote plantations, and we
learned that two of them had re-

cently cracked up in the mountains.

-• A UTTLE Lacam)o>i gikl, wearin<s

,a necklace made of seeds and an ex-

pression that shows her perplexity
at the unnatural-looking visitors

to her villap-e.

256

A A YOUNG Lacandon wife, who rarely smiled. Her child, possibly because
of a birth injury, could not walk.
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The remaining pilot, who was to

come for us, was "incapacitated."

-

Twenty-four hours later we got

off. One has to fly without a seat

belt in many parts of the world, but

here there weren't even any seats.

We braced ourselves on top of our

duffel bags and soon were roaring

over the deeply sculptured land-

scape. Seventeen minutes later we
could see Ocosingo five miles away
on our port beam, the town from

which John Stephens set out more

than a century ago on his difficult

trip to the ruins of Palenque.

Eight minutes more brought us

over the landing strip at Yaxoquin-

tela ( literally "Green River Running

over Stone"), and we sidled in for a

tricky landing. An hour away on

foot we reached El Real, a ranch

where we passed our last night on

beds.

Our first march on a journey that

was to take us to midway between

Palenque and Bonampak brought

us to two lonely thatched huts on

a small tributary of the Santa Cruz.

This was Monte Libano. The Lacan-

don name for it is Caoba; it is also

called Puna. The next day we made
our second camp amid towering

trees at an elevation of 2,200 feet.

Here we met Harry Little, of whom
I had already heard much.

Harry was hunkered over a small

campfire. He was bare to the waist

and had long silken hair. Beside

him in a little cardboard box shiv-

ered a tiny female spider monkey.

"I have taken the place of its

mother in every way," Harry said,

"—psychologically, that is."

The monkey had been rescued

from an attack by a harpy eagle

while riding through the treetops on

its mother's back. The mother had
been killed.

A Forest Hermit
Harry was from Vermont. He

may have been in his late thirties.

According to one story, he had fitted

out a sailboat to take his wife and

twelve-year-old son to a tropical

paradise, but she had blown the

boat up with dynamite. Another ver-

sion had it that a mutual friend had
forestalled what looked like certain

disaster by poin-ing kerosene on the

boat and setting fire to it.

I honored the hermit's right to tell

only what he chose and refrained

from prying. But I found Harry an

interesting and friendly man, whose
thoughts were on the future rather

than the past.

"I expect to stay here the rest of

my life," he stated. Except for La-

candon settlements hidden in the

forest, there wasn't a human habita-

tion for miles around.

"This valley should support thou-

sands of people," said Harry, "like

Java." He thought the Lacandones

should increase and grow strong

instead of decreasing as most ob-

servers fear. "Wait . . . don't string

your hammock there," he warned.

'Within moments there was a

splintering crash and a ten-foot limb

fell 100 feet onto the very spot

where Win Pitkin's friend Barbara

Deming had been putting her ham-
mock. Harry may have been almost

as surprised as we were, but an In-

dian had warned him of the danger

only a day or two before. Harry kept

a Navy hammock stretched tight

above his sleex^ing hammock as pro-

tection against falling branches—

a

good precaution in so mighty a for-

est, where death and decay kept

pace with prodigious growth.

A family of Lacandones an hour

or two away through the jungle to

the south had received Harry well

and he was anxious to strengthen

the friendship. But he had only be-

come lost trying to find them again.

I began to realize how carefully the

Lacandones conceal their where-

abouts. They avoid settling near

clear trails and mislead the traveler

by putting branches or brush across

the way to their carihals.

Harry ate no meat, was opposed

to war, found everything in the for-

est of interest, and wanted to be left

to his own resources. I never saw
him again. When I came back, there

was a note near his campfire: "The
owner of this camp has not aban-

doned it. He returns regularly. To
anyone disturbing these provisions

—Eternal Purgatory."

Beyond Harry's camp, it was so

cold in the hammock at night that I

got little rest. We were up at six

every morning. Down would go two
cups of black coffee and a lump of

black beans the size of your fist, and

then we would hit the trail.

The only water at Harry's place

was stagnant, and we had a long

thirsty trip to Lake Ocotal. The
miracle of the expedition was Win
Pitkin. Once on her horse, she could

not be persuaded to dismount.

There were gullies and quagmires

to be leapt, but Win never let our

spirits fall. When finally we would
get her to come down and rest on a

log, she would light up a big cigar.

We camped several days at Lake
Ocotal. There were no Indians here,

but Barbara Deming, a writer from

Cape Cod and New York State, ac-

companied me on my jaunts to make
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A A PANORAMIC VIEW OF THE Lacandon VILLAGE at Lake Naja. Hammocks and food boxes o

tape recordings of the many jmigle

noises. The howler monkeys were

spectacular but hard to get near.

Barbara even passed a night alone

in a tree hoping to be treated to the

full menagerie of jungle creatures,
,

including ocelots, wild boars, and

jaguars. Next morning, she reported

that she had observed a measuring

worm.

Parrots by the hundreds came to

roost each night not far from the

camp, and there were always fowl

for the table. A rubber boat and out-

board motor that Don Pancho had

contrived to pack on a mule gave us

freedom to explore the lake.

After a few days at Ocotal, Mrs.

Blom and I took leave of Don Pan-

cho and the others and set out with

three Indians and five horses for the

largest Lacandon settlement, at

Lake Naja. This was a hard two-day

journey via VIonte Libano. The last

day was the most difficult. The trail

was so steep, slippery, and over-

grown that much of the way I could

not bear to make my mount carry

me. We had already lost three

horses. One was to turn up later at

Monte Libano. The second might

still be found, but for the third we
could assign no happier fate than

the stomach of a jaguar.

With all this, the forest was a

beautiful place. Its towering mahog-

any trees have attracted wood ex-

perts, and wherever rivers have pro-

vided an avenue out of the moun-

tains the exploitation has been se-

vere. However, the only felled tree

I saw on the entire journey was a

giant about five feet in diameter and

over 100 feet long. The Lacandones

had laboriously hacked it down to

get the honey from a bee's nest in

the top. Their method is to build a

scaffolding around the base of the

tree so they can reach a narrower

part of the trunk.

The boughs that span the trail

and the logs that litter the forest

are fairly dripping with orchids in

wide variety. And if you want an

oddity in Chiapas, you can find po-

tatoes
(
Solamim morelifonne) grow-

ing in trees. But I wouldn't advise

depending on them for provisions.

The ones I saw were smaller than

marbles. However, Chiapas does

have a cultivated tuber so large that

one of them is enough to feed 50 to

100 persons. These 34- to 40-pound

batatas are really a species of yam
(Dioscofea).

This entrancing forest contains

ferns with young fiddleheads as big

as a bass violin. Every morning the

air tinkled with the most beautiful

sound I have ever heard in nature:

^ Jose Manuel Lopez played the ceremonial flute with spirit.
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lition are seen in the center hut. Some of the Lacandon huts are open on all sides. Rounded ends are frequent.

the song of a bird the Aztecs called

"Four-hundred voices"
(
cenzontle )

.

We knew it as the clarin, so-called

after the trumpethke musical instru-

ment of the Mexican Indians. The

bird's scientific name is Mimas gil-

vtis, and its voice is like silver bells.

We kept the horses quiet long

enough to record it on my portable

Magnamite recorder. People whose

ears cannot catch very high notes

cannot hear the song but the Mag-

namite caught it.

While we were standing silently,

a curious little tayra (Tayra bar-

hara) came tiptoeing along a log

only 20 feet away. It didn't see us.

This "Old Man of the Mountain," as

the zoologist Miguel Alvarez del

Toro calls it in Spanish, is about tlie

size of a fox but quite different. It

has black fur and a light-colored

head, hence the Mexican name
ccibeza blanca. To our Indians it

was a Sac-jol. I am told that it will

viciously attack almost any creature

in the jungle and that it can even

bring down a deer by seizing the

throat. The dainty-looking little as-

sassin suddenly stopped on the log,

waved its sensitive nose up and

down a few times, and hurried away

into the shadows.

"\ would not be here alone."

Just beyond the pass at 3,600 feet,

we climbed down into a narrow

cleft in the rocks 15 feet deep to

quench oiu' thirst from a cool pool.

Then, as the sun disappeared over

the mountains, the trail forked three

ways in a gloomy glade. The middle

path ended where a huge tree

blocked further progress. Here our

leading Indian, who spoke Tzeltal

and had never traveled this route

before, declared: "I would not be

here alone."

The righthand trail took Trudie

into a morass, and her horse sank a

foot or two into the muck.

Our Indian grew more dismal and

said: "At night, I would not be here

at all."

But the third fork took us up

through a milpa and out into bright

sunlight at the edge of a thatched

village on a shelf above a beautiful

lake.

The Indian's face now lit up.

"Let's stay here six months," he said

merrily. His ardor weakened a bit

a little later, however, when he al-

^ One end of the large god-house
at the Lacandon Village at Lake
Naja, Chiapas. This is the hut in

every Lacandon village in which
the religious olijects are stored

and the ceremonies are held. At
times the women cannot enter.

most stepped on a fer-de-lance in

the village.

There were eight huts, large and

small, half of them open on all sides.

In one, the god-pots of the Lacan-

dones were ranged with other reli-

gious f)araphernalia. Many sacred

arrows stood in a bunch at the far

end. Every Lacandon carihal has

one of these sacred huts, often

larger than any of the rest, in which

religious ceremonies are performed.

A Lacandon appeared in a door-

way and immediately began waving

a machete in the air as though

sparring with Mrs. Blom. Trudie

jumped and dodged. Then they

threw an arm about each other.

They were old friends.

The Lacandon men, with their

long shaggy hair hanging close

around their somber faces, are awe-

inspiring when you first see them.

This is particularly true when you

happen to enter a deserted carihal,

as we did on another occasion. We
had been poking around, peering

into the god-house, when suddenly

we looked up and saw a man stand-

ing motionless just inside the clear-

ing. He had a gun in his hand, and

he stood without moving for a min-

ute or two. Trudie kept speaking to

him, but he just stood there staring.

I felt uneasy. Then he stepped out

into the clearing, and his manner

was gentle and cordial. I have never

met primitive people who appeared

so austere the first minute and so

warm and jovial the next.

Next monlh. in Part 11, the writer mill

tell oj the Lacandones' way oj life and

their relation to the ancient Maya cultnre.
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^ An especially attractive specimen often makes
a nice wall decoration in the library or game room.

The delicate

ana artistic forms of seaweeds

lend themselves

to a fascinating hobby

Bit Edwin Way Teale

WHEREVER the sea meets

the land, all along the 21,862

miles of the United States coastline

this fascinating hobby can be en-

joyed. The great variety found

among seaweeds and their artistic

forms when mounted to form a

collection make this pursuit among
the most attractive of seaside diver-

sions. Published information on how
to mount and preserve seaweeds has

been so scarce that most people do

not realize how easy it is.
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Anyone living within visiting dis-

tance of the shore, whether among
the rocky headlands of Maine or

along the sandy beaches of South-

ern Cahfornia, will find a surprising

variety of forms to include in his

collection. And because compara-

tively few persons have taken up
the hobby, amateurs are able to

mount specimens that have scienti-

fic as well as artistic importance.

During the past five years, one

collector on Long Island, Edmund

Morgan, has added more than 6,000

mounted specimens to his collec-

tion. He is the Curator of the

Tackapausha Museum, Nassau
County's natural history center at

Seaford, N. Y. Many of his mounts

represent the same kinds of algae

growing under different conditions,

but there is never any lack of vari-

ety in shapes. How the specimens

are collected and mounted is shown
pictorially in this series of photo-

graphs.
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A The AVEKAGE person's acquaintance with seaweed is limited to tliat which is found high and dry on a
beach wliere no impression of its ^delicate and artistic forms can he gained. Specimens should be taken from
the water rather than from dried or' decaying masses on the sliore. One of the easiest places to begin collecting
is along the low-tide line or among rocks, such as these, when the tide is out.

^ Edmund Morgan collecting

at the tide line. Whole, full-

grown specimens should be gatli-

ered whenever possible : foliage,

stem (the so-called stipe), and
holdfast. If they are muddy or

sandy, they should be waslicd

out. After a gale, many deep-

water specimens not ordinarily

found will he picked up. The
pail must be kept about half full

of salt water which should be
changed from time to time. It

should be placed in the shade so

that the temperature will not rise

above about 50 degrees F.
Smaller specimens deteriorate

rapidly in warm water. Heavier
rockweeds can be stored tempor-
arily in a sack that is kept wet.

A pail and a few accessories are

all that are needed in order to start

a collection. An incoming tide is

best for floating seaweed. Since the

specimens should be taken from the

water rather than from dried or

decayed pieces thrown up on the

shore, bathing or wading togs are in

order. When working among rocks,

sneakers with heavy rubber soles

can be worn. In cold water, the

collector will find hip boots more
comfortable.

HOW TO COLLECT SEAWEEDS



< Here Edmund Morgan is

preparing to sort a batch of
seaweed he has just brought
up from the shore.

^ The smaller, more deli-

cate red seaweeds sliould be
separated from the heavier
green and brown sorts. All
specimens should be placed
in fresh water for about
half an hour jjefore mount-
ing. Excess salt might pre-
vent them from drying
thoroughly.
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^ Delicate feathery seaweeds, such as this

red specimen, need to have their fine hairs

separated out by allowing water to flow

gently from a medicine dropper. Otherwise

they will mat together. After the specimens

have l)een floated onto the mounting paper

and drained, it helps to lay them on a slant-

ing hoard so that they can be drained thor-

oughly before putting them in the press.

•< The first step in mounting the specimen is to slide the paper
or card beneath it in the pan of water. The gelatinous nature of

the seaweeds causes them to stick to the mounting paper wlicn

dried. Larger specimens may require strips of adhesive mounting
paper or drops of a clear mounting plastic. Normally two sizes

of moimting paper are used, 5x8 inclies and 11 x 16 inches. For
permanent collections, paper with at least 257° rag content should
be used. Beginners will find sheets of a large loose leaf sketcliing

pad suitable or large white filing cards. The liase of the seaweed
is held with one thumb while the branches are arranged with
tweezers or a needle.

^ The mounted specimen is placed face up on an herl)arium-

press blotter. A piece of white, unsized, unbleached muslin is laid

on top of it. Otherwise tlie seaweed will stick to the next blotter

as well as to the sheet of paper. Waxed paper is sometimes used

instead of muslin, especially when dealing with wiry specimens.

Cloth is used on the more delicate and slippery seaweeds. Some
people use a folded newspaper page in addition, to avoid direct

contact with the blotters.

^ A SECOND herbarium BLOTTER is then placed
on top of the waxed paper or muslin. When many
specimens are being prepared in one press, they
are stacked between blotters, one on top of an-

other. Tlie lattice-work wooden top is tlien placed
on the stack and weighted down. The blotters

should be changed from time to time during the
process, as they absorb much water. This is espe-

cially necessary to avoid mold in the case of the

heavier brown and red seaweeds. Removing tlie

blotters requires only moderate care. As the

specimens shrink slightly while drying, the pres-

sure in the press should be gradually increased.

When finally the cloth is removed, it must be
stripped away slowly and gently so as not to

damage the specimen.

HOW TO COLLECT SEAWEEDS



Filing and Learning

The sheets are filed and stored

in the same manner as the more
familiar herbarium specimens.

Spring-back binders are better than

loose leaf notebooks. If you file

them loosely in a file drawer, pre-

vent friction from damaging deli-

cate specimens by affixing a cover

sheet over each one.

Some seaweeds float freely, others

are anchored to the bottom by
sucker-like discs. The green forms

usually grow nearest the shore,

whereas the brown ones range from
the low-tide mark to a depth of 50

or 60 feet. All seaweeds belong to

the division of plants known as

algae, and they reproduce by pro-

ducing spores or by the union of

eggs and sperms.

Those interested in further infor-

mation about seaweeds and the

hobby of seaweed collecting will

find a valuable reference book in

William Randolph Taylor's Marine

Al[^ae of the Northeastern Coast of

North America (University of Mich-

igan Press). Although it deals pri-

marily with the seaweeds of the

Northeast, it contains general infor-

mation that will be helpful in other

parts of the country as well.

< Make a permanent record of the basic information
concerninjt each specimen in pencil on the back of its

mountinjr sheet. Include such facts as whether the speci-

men grew above or below the mean tide line and
wliether it was floating free or growing in place when
collected. The more detailed the information is, the
more valuable the collection will he from a scientific

standpoint.

^ Transferring some or all of the information to
a label at the lower righthand corner of the
mount is the last step in preparing a specimen.
The scientific name can be added when positive
identification is possible.
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< The mounted seaweed with the label attached
should be stored in darkness. The colors will fade
if suljjcctcd to much sunlight but will remain
unchanged for years in darkness. Pressed sea-

weeds are not subject to the attacks of small

beetles and therefore do not need to be treated

with insect repellent as do other herbarium
sheets. However, they tend to be brittle and
should be handled carefully to prevent damage.
With reasonable care, they will remain in good
condition for many years.
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The

High Octane Pine
When you drive up to a filling station and ask

for "'high test," you arc profiting from a strange

series of discoveries in which the Jeffrey pine

contributed significantly to the evolution of

t]ie automobile

By W. H. Hutchinson

TODAY'S motorist knows that

the octane rating of a gaso-

hne is a number used to measure

its anti-knock properties. But in

1926, the term was Httle known.

Dr. Graham Edgar was then evolv-

ing the first system for grading

fuels. What he needed was a per-

manent and dependable "yardstick"

with which to measure the ]3er-

formance of a given fuel. Had such

a yardstick not been developed, the

modern high-compression motor

might have been delayed in its de-

velopment.

The first intimation that the Jeff-

rey pine had a peculiarity that set

it off from other trees came in 1867.

A turpentine distiller on the Dog-

town Ridge in Butte County, Cali-

fornia, had charged his still with

what he thought was an ordinary

load of pitch. The accepted source

in that region was Yellow pine

(Pinus ponderosa), but he was deal-

ing with this chemical prodigy

among pines, the Jeffrey (Pinus jeff-

reyi). In the middle of the opera-

tion, his still blew up. Luckily, he

escaped harm.

Thereafter, he and his fellow-

distillers were careful when they

used Jeffrey pitch. Their patience

with it was not increased when the

resulting turpentine runs seemed

THE HIGH OCTANE PINE

to be adulterated with petroleum

products. The mysterious chemical

that gave this effect was identified

in 1872 by Professor W. T. Wen-

zell, of the California College of

Pharmacy. It came to be called

abietin or abietene, after the name
Abietineae, applied to a large group

of trees in the pine family.

Apothecaries found uses for abie-

tene in perfumes, insecticides, de-

tergents, and chewing gum. But its

most lucrative application was in

cough syrups and soothing salves,

the popularity of which lasted well

past the turn of the century. Then

abietene came into its own in the

laboratories of the automotive wiz-

ards.

Its value to Dr. Edgar of octane

fame lay in the fact that 96 per

cent of abietene is normal heptane,

one of the hydrocarbons found in

pctroleimi and fossil fish oils. It

remains one of the curiosities of na-

ture that this product possessing the

earmarks of a mineral substance

should be found in the Jeffrey pine,

and also in the Digger pine and a

Philif)pine hardwood tree.

When the Jeffrey pine was first

declared to yield this chemical, it

seemed so impossible that top-rank-

ing sf)ecialists accused those who
claimed it of having cleaned their

glassware with petroleum products

without rinsing the material clear

off. That the Jeffrey pine really de-

served the honors was clinched by

the publication of Bulletin 119 of

the U. S. Forest « Service in 1913.

It was Dr. Edgar who discovered

that the heptane derived from the

Jeffrey pine was purer and cheaper

than could be produced in any

other way. Thereupon, the Ethyl

Corporation financed an expedition

to the Sierra Nevada to bring out

Jeffrey pitch, under the supervision

of the Forest Service. As a result,

1,000 gallons of heptane were pro-

duced from trees in Lassen National

Forest. This was used in refineries

for grading fuels under Dr. Edgar's

new system of "octane rating." Thus

the foundation was laid for one of

the most important technological

steps in the evolution of internal

combustion engines.

Tree lovers will be happy to

know that the demands of automo-

tive science do not threaten to ex-

terminate the remaining stands of

Jeffrey pine. The fuel engineers in

time solved the problem of produc-

ing uniform heptane from petrol-

eum. But the Jeffrey pine deserves

honorable mention in any list of

little-known products that produced

momentous results.
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Haughty, insolent, or stupid? The head of an Algerian dromedary.

LUc ^yt^ccic-^'t^ or tUc C«̂ VMC

ScientijSc research debunks some of the popular beliefs about the ship of the desert

By Alonzo W. Pond
All pholonntiihs by ihe author

CAMELS look so haughty and

sagacious. At least that's what

I thought when I stopped on the

geographical rim of the Sahara and

watched a caravan plod sedately

past my motor cars. We were mak-

ing one of the earliest motor cross-

ings of the Great Desert and as I

watched the slow, steady, almost

relentless movement of the camels,

I actually felt apprehensive about

our specially built desert cars.

At that time few of us doubted
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the legends about camels. Noble

beasts, they knew the desert! Un-

hurried, they had carried the com-

merce of the Dark Continent for

centuries, crossed trackless wastes

without food. They drank less water

than many other animals and could

store up extra water in their humps
and stomachs for anticipated

drought. They could even outrun

the swiftest horse. The romantics

claimed that if the camel's master

got lost in a sand storm, his loving

beast would guide him home. Their

broad spongy foot structure, we had

been told, was especially adapted

to negotiate the sandy world of

deserts. Their great endurance
shamed all other creatures.

Such were the "truths" about the

camel which we believed as we
looked down from the north rim of

the Sahara. Six months later, after

intimate daily contact with the

beasts, including nearly 1,000 miles

of travel on their backs, some of the
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legends crumbled. Each year since

then I've gathered more informa-

tion about camels, and the facts are

stranger than the wildest fiction.

It was only a few days after we
entered the Sahara that the first

camel legend was shattered. We
failed to reach our destination be-

fore dark one night and lost the

trail for our cars. After an hour we
were rescued by two men on horse-

back, who guided us over the sand

to the oasis.

"Why did you ride out on horse-

back?" I asked our rescuers. "Aren't

there any camels at this oasis?"

"Oh, yes, there are camels," they

replied, "but horses can travel faster

over sand than camels can. Then

too, if we got lost, we could let the

horses have the rein. They would

bring us back to the stable, but a

camel hasn't that much sense."

Later I used a white riding camel

to cross the Western Erg. It stum-

bled and floundered in the sand like

a wallowing ship on a storm-tossed

sea. It is true that it has a spongy

foot structure which spreads a little

under its weight. But in spite of

that, it negotiated the Sahara sands

less easily and rapidly than the

hard-hoofed horses of our escort.

Camels trained in the sand areas

did better than those brought up on

the plains, but none of them did as

well as the horses. On rocky and

gravelly plains, which are far more
common than sand areas in the des-

erts of the world, the camels' feet

are often so badly cut that they have

to be patched with pieces of leather

sewn to them.

Apparently it is more common for

a camel to get lost itself than to res-

cue a lost master. Among the great

herds in the Syrian Desert the Be-

Anthropologist, archeolo-

gist, and explorer, Alonzo
\V. Pond first became in-

tcrcsUil in caincls in 1926
wIjcii lir was assistant in

cliaigc ol paleolithic exca-

vations in Algeria. As
Chiet of the Desert

Branch, Arctic-Desert-Tropie Information

Center at the Air University, he now
teaches survival techniques to Air Force

personnel. In 1956 he supervised Desert

Survival Field Test in the Libyan Sahara.

THE LEGEND OF THE CaMEL

douins say that a camel which finds

a particularly attractive patch of

pasture or a favorite fodder plant

will often let the grazing herd move
on without noticing. By night it has

lost the herd and rims around moan-

ing. Observers say that camels seem

to lack entirely the sense of smell

or the natural instinct that might

enable them to find their herd.

The herdsmen can't leave their

charges for long or others, too, would

get lost. When they retvirn to camp
in the evening, one who has lost a

camel goes through the whole en-

campment singing his special herd

song. If the lost camel has joined

another herd and hears the song of

its herdsman it may walk toward

him. Or the missing camel may be

returned to the owner by another

herdsman. In any case, if a lost

camel is found, it is invariably a

result of the herdsmen's search, not

of any si.xth sense belonging to the

camel.

In books on the desert there are

himdreds of references to the loads

a camel can carry, the speed it can

travel, and the distance it can cover

in a given period. Such statements

vary widely, yet each is given with

the assurance of established fact,

subject to no modification. Actually,

loads vary from 200 pounds per

camel to 1,200 according to the sea-

son, the frequency of water holes on

the line of march, the length of the

A Till.: M riioE up on Ole, his "swift" Saharan riding camel.
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A The camel complains bitterly when loaded or unloaded.

journey, and the physical condition

of the animals.

Big strong camels introduced into

the southwestern United States in

1856 could carry 1,000-pound loads

and travel 30 or 40 miles per day

without water for six to ten days in

winter. However, a report made on

July 16 states, "Yesterday the camels

drank water for the first time in 26

hours and although the day had

been excessively hot they seemed to

care little for it. Mark the difFerence

between them and the mides; the

same time in such weather, without

water, would set the latter wild and

render them useless, if not entirely

break them down."* Daily distances

at this time ranged from 24 to 30

miles. It should be remembered,

however, that these camels were the

biggest and strongest animals that

could be found in the eastern Medi-

terranean and that southwestern

vegetation, although inedible for

horses and mules, was luxuriant

camel fodder.

"Report of Edward Fitzgerald Beale, No. 25,
1857.

Caravans of The American Muse-

um of Natural History in the Gobi

of Mongolia used to load about 400

pounds per camel and travel 12 to

15 miles per day in June and July.

Even under these circumstances,

two or three camels were lost a

season. Of course they had been on

the trail since March and because

the territory was unknown, all travel

had to be in daylight. On regular

well-known routes, the caravans

would have traveled at night and

let the camels feed by day.

Camel Rider Records

There are records of camel riders

in emergencies who covered 50

miles in a day and even 250 miles

in five days, but these are excep-

tional cases and usually represent

winter journeys. Five miles per hour

is a good pace for a riding camel in

the Saliara. The average speed for

caravans is '2}i miles per hour, and

a five- or six-hour day gives the ani-

mals time to rest and forage.

Unfortunately, there are no offi-

cial racing records or radio sports-

casters to settle arguments on camel

speeds, loads, or distances traveled.

Sahara military men will argue that

in a race between horse and camel,

the camel wins if the distance is

long enough, the horse on a short

course. Personally, I think it depends

also on the individual horse and

camel. When the Bedouins of the

Syrian desert went on raids, they

held the camels in reserve and used

horses for the initial surprise. This

seems to indicate agreement with

the Saharan belief that horses are

faster on a short course.

Although camels are often given

credit for great endurance, you will

find that caravan owners in the Sa-

hara, Arabian, or Gobi deserts are

most reluctant to load their animals

heavily. Left to their own time, they

travel at a very leisurely pace and

rest whenever they find a little pas-

ture. In the Sahara, each member
of the camel corps must own two

riding camels, one ready for use and

one to keep at pasture. They say,

in fact, a camel is the most fragile

of domestic animals. It either gets
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a six-month furlough every year or

dies to spite you.

Perhaps that is where the expres-

sion, "the straw that broke the cam-

el's back," stai-ted. This is about the

only camel legend with some truth

in it. The creatures go and go and

finally just collapse—the "one-hoss

shay" of the animal kingdom.

Legends of the camel and its

water-drinking habits were the

most recent to give way to facts.

The Drs. Schmidt-Nielsen, hus-

band-and-wife team of physiolo-

gists, have investigated these

legends with results that only con-

trolled scientific experiments can

give. For several months they

worked with camels in the Sahara,

weighing them before and after

feeding, before and after drinking.

They kept records of body tempera-

ture, tested blood and body fluids,

and finally dissected dead animals.

Their findings explain the camel's

way of life and account for the wide

variation among the claims made
about the beasts.

Camels do not store up water.

They only replace the quantity lost

since the last drink. The Schmidt-

Nielsens have records of one camel

which drank over 27 gallons of

water in ten minutes, nearly one-

third of its own weight. In less than

48 hours, this water was evenly dis-

tributed to restore blood, body
fluids, and cells to their normal

water balance. The Schmidt-
Nielsen studies also showed that

A A TWO-HL'lMPED OK HACTRIA.N CAMEL of the Gol

unless it was dehydrated, the camel

would not drink at all, even if it had

gone for months without drinking.

3 Months Without a Drink

In Egypt the camel can go for

three or four months without drink-

ing between November and April

if it is in lush pasture where the veg-

etation is kept green by dew and

showers. If it is on dry feed, the

camel will get thirsty in a couple of

weeks, even during January. One
animal which did not drink for 17

days in June was so dehydrated that

its abdomen was drawn in, its

muscles sunken, and its legs

scrawny.

It is evident, then, that the length

of time a camel can go without

drinking is much affected by the

time of year, force of wind, heat in

the air, intensity of the sunlight,

amount of reflected heat from the

desert floor, dryness of the feed,

kind of feed, weight of the load car-

ried, speed the animal travels, and

the hours spent in travel each day.

These same conditions bear on the

need for water in human beings,

horses, and donkeys. Nevertheless,

it is the camel that can best adjust

to the extremes of the desert.

Like man, the camel must keep

its body temperature within certain

bounds through perspiration, but

^ Tying front feet together
or hobbling one foot, as be-

low, keeps a camel from
wandering too far.

THE LEGEND OF THE CAMEL



for the camel there is more leeway.

Its temperature in the morning may
go as low as 93° and rise in the day-

time heat to more than 104°, repre-

senting a daily range of 12 degrees.

Alan must keep his temperature

within a degree or so of 98.6°. The
camel has another advantage, too:

it can tolerate dehydration to more

than 30% of its body weight, while

man is in trouble when he has lost

water equal to 10% or 12% of his

weight.

Dehydration does not impair the

camel's appetite, so it keeps eating

and restoring its energy. Its woolly

coat keeps out the heat of direct

sunlight, reflected heat from the

sand, and heat in the surrounding

air. The wool also allows sweat to

evaporate slowly and so cool its

body move efficiently.

Its wide temperature range is one

of the camel's most important as-

sets. This is because heat moves

faster on a steep gradient than on a

slow one. Air at 110° gives heat

faster to a body at 98.6° than one

at 104°. So, the camel doesn't get as

much heat from its environment as

man would because its body tem-

perature is closer to the temperature

of the desert air. Also, when its tem-

perature is rising, the camel is stor-

ing heat for the cool night. Its body

functions somewhat as do the new
solar houses which store the sun's

heat to warm the rooms after dai"k.

So, it is not storage of extra water

that allows the camel to go without

drinking but rather its tolerance of

great dehydration and its wide

range of body temperature.

No Water in Hump
The Schmidt-Nielsens found that

the camel's stomach and rumen sacs,

which desert legend credits with

water storage, do contain liquid and

sometimes solid food. This liquid.

however, has as much salt in it as

the blood or other body fluids. Fur-

thermore, the capacity of the little

sacs is insignificant compared to the

amount of water the camel needs.

No doubt there is some truth in

the stories of drinking the contents

of camel stomachs in desert emer-

gencies. As recently as 1920 various

Bedouins of Syria had done exactly

this. Unappetizing as these normal

digestive juices must have been,

they did restore the energy and pro-

longed the lives of these dehydrated

men. But they did not represent

e.xtra or stored water.

There is no water in the camel's

hump, either. It is fat, stored energy,

like the hump on Brahma cattle now
so common in the southern United

States. Some students have rea-

soned that when the fat of the cam-

el's hump is utilized it produces

more than its weight in water and

that the hump, therefore, does in-

^ Tourists are enticed to ride camels wearing colorful saddle blankets.
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A Women ride in elaborate shawl-covered camel saddles while the children perch on the Ijaggage.

directly store water. The physio-

logists disproved this. They have

shown that it takes a lot of oxygen

to combine with fat and transform

it into usable energy. Since oxygen

comes through the lungs, this neces-

sitates increased breathing and,

consequently, more moisture evap-

orated in the exhaled breath. As a

result, extra water produced from

metabolized fat escapes from the

body. Even though the hump isn't

a water tank, it is quite a remark-

able feature: a light, easily carried

form of energy that keeps the camel

supplied after the feed bag is empty

or the pasture dried up.

He%if to Live in Deserts

The camel did make history in

Africa by making commerce feas-

ible between white North Africa and

black Central Africa. It almost made
history in America but was super-

seded too quickly by the railroads.

It may still make agricultural his-

tory in the Near East as a meat ani-

mal because it can thrive on little

water and on desert plants that few

other animals will eat.

The camel has taught me the

basic principles of desert living:

keep out heat by wearing clothes

A Baby caimels, too young for a day's march, may ride in a woman's saddle.

that cover the body and still let

sweat evaporate efficiently; travel

slowly to keep down the production

of body heat; drink water when you

are thirsty to stay within safe water

balance limits; take long vacations

to fatten up and restore energy.

I still don't like the critters. Their

stare is haughty, their manner in-

solent. They complain constantly,

they don't know the way home, and

their breath smells. But although

they are a holdover from the zoolog-

ical past, they get a lot of mileage

on a gallon of water and have a

most efficient heat-control system!
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Bernard L. Gordon

^ The proboscis or snout of the basking shark is frequently

red in color and its teeth are only about % inch long.

TOWARD the end of last Sep-

tember, a 28/2-foot basking

shark {Cetorhinus maximus) be-

came ensnared in a herring weir

near Weymouth, Nova Scotia. It

was the largest of its species to have

appeared on our Atlantic coast in

the past 20 years. The fishermen

had to use extraordinary methods

to remove so large a creature from

their fish trap, and hundreds of curi-

ous persons flocked to the shore to

view it.

The name "basking shark" comes

from the fish's habit of lolling at

the ocean's surface, with its dorsal

fin and sometimes portions of its

back showing above water. On vari-

ous occasions it has been observed

with its white belly turned up to

the warm rays of the sun. It is a

sluggish fish and is not too wary of

boats. Small craft sailed right up
alongside the Nova Scotia speci-

men.

In some localities, the basking

shark is called the elephant shark

or bone shark. It is recorded to have

reached a maximum length of from

40 to 50 feet in northern European

waters and is exceeded only by the

whale shark {Rhineodon typiciis)

of tropical waters.

The basking shark is easy to rec-

ognize. Its numerous teeth are ex-

tremely small (about one-eighth inch

long); and it has an elongated pro-

boscis or snout, which is frequently

a red color. Its gill openings are un-

usually large, extending almost

completely around the neck.

The basking shark is cosmopoli-

tan, being found on intermittent oc-

casions in the temperate and boreal

seas of both hemisxaheres. It has

A Titan of the Tides
Baskina sharks have reached a recorded length of fifty feet
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been pointed out that the spectacle

of two large basking sharks swim-

ming one behind the other in tan-

dem fashion could be mistaken for

a "sea serpent." One can easily visu-

alize how seamen would get a false

impression, especially if the lead

shark were swimming with its

mouth open and its snout above the

surface.

On several occasions when the

carcass of a basking shark was

washed ashore, the first reports de-

scribed it as a "sea monster" from

the depths. In January, 1937, a sup-

posed sea serpent drifted ashore

near Provincetown, Massachusetts,

on the outer coast of Cape Cod.

The creature was given wide pub-

licity, but it turned out to be noth-

ing more than the skeleton of a 25-

foot basking shark. When a basking

shark rots, the fins, jaws, and skin

are washed away, leaving the oblong

skull and a long ridged backbone.

In several recorded cases where

the basking shark happened to be

a male, the remains of its claspers

and pectoral fins gave the appear-

ance of front and back feet and

caused a mistake in identification.

One such monster was found

beached at Stronsay in the Orkney

Islands at the beginning of the nine-

teenth century. This specimen was

actually described in a leading sci-

entific journal as an unknown spe-

cies of animal and given a technical

name, Halsydrus pontoppidiani.

Later investigation showed the ver-

tebrae of the new sea serpent to be

those of a large basking shark.

The reason the ba.sking shark is

sometimes referred to as bone shark

is that its gill rakers and gill arches

show some resemblance to the

baleen plates of the whalebone

whale. The gill rakers of the shark

and the whalebone plates of the

whale perform the same function

of filtering food from the sea water

in the form of tiny plants and ani-

mals. It is an example of parallel

development of a similarly func-

Bernabd L. Gordon is an instructor of

Biology at the Rhode Island College of

Education. He has written previously for

Natural History, and is now working

on a book about marine fishes.

A TITAN OF THE TIDES

tioning apparatus in two widely dif-

ferent groups of animals, a case of

convergent evolution.

The way that the basking shark

satiates its appetite is an example

of extreme piscine laziness. With its

gaping mouth wide open, it swims

slowly along, swallowing into its gill

cavity large quantities of water con-

taining the minute creatures of the

sea. As the gulped-in water is forced

out through the gill slits, the plank-

ton are filtered out by the fine gill

rakers^ leaving the next meal on the

interior of the gill arches, to be swal-

lowed at leisure. An interesting

sidelight is that as the food-filled

water passes through the gills, oxy-

gen is removed and taken into the

bloodstream. Thus it can be said

that the basking .shark eats and

breathes with the same mouthful.

Off North America, the basking

shark has been reported from the

outer coast of Nova Scotia down to

North Carolina. It is also found off

"^''"'i^nir'-:$,-i:: '1,7/;/

^^^^--sis

Bob Brooks

^ This 28V2-FOOT basking shark was caught in a herring weir near

Weymouth, Nova Scotia.
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California on the Pacific coast. Dur-

ing the first half of the eighteenth

century, these sharks were very

plentiful in New England waters,

and they were widely pursued for

their livers. Basking shark liver is

about 50 per cent oil, and the oil

was frequently used for illumina-

tion purposes. Whenever whalers

encountered these sharks, they har-

pooned them for their oil.

Since the flesh of the basking

shark is soft and flabby, it is not

used for human consumption. Some-

times fertilizer is made from it.

Today the basking shark is still

pursued commercially by harpoon

on the west coast of Ireland. Here

the fish is found in large numbers

and taken for its liver oil. It has a

liver of tremendous size. The weight

of one from a 30-foot basking shark

was reported to be 1,800 pounds.

And a basking shark 28 feet 10

inches long, taken off the Irish

coast, yielded 102 gallons of oil!

Some very vivid scenes of hunting

basking shark appeared in the mo-

tion picture Man of Aran, which

was made on the west coast of Ire-

land during the mid-1930's.

During the simimer of 1956, bask-

ing sharks were present off the

Rhode Island coast. Four medium-

sized ones, averaging between 15

and 20 feet in length, were captured

at intervals in the fish traps off

Point Judith. These fish were all

taken out of the traps and then re-

leased, as they have very little mar-

ket value for fishermen and are dif-

ficult to get aboard a vessel.

'puie -dc^e ^one^ ctt 50 THi^tccte^ ,„,,„., //r,

ences that typify Chiricahua's re-

markable biota. Grassland at the

lower elevations is interspersed with

such typical desert plants as mes-

quite, palmilla, and yucca. The
upper limits of desert growth inter-

grade with the chaparral belt or

oak-woodland cover. Here are found

mountain laurel, several species of

oak, manzanita, and mountain

mahogany.

This growth in turn grades into

the piiion-juniper cover of the Ui^-

per Sonoran life zone to elevations

of almost 7,000 feet. The Douglas

fir-yellow pine association then

takes over, marking the Canadian

life zone, which extends virtually to

the two major peaks of the Chiri-

cahua range. On top are the firs,

aspens, and spruces of the Hudson-

ian zone. Because of the surround-

ing desert, the mountains are

usually free of heavy winter snow-

fall. This permits the station to

operate throughout the year.

Dr. Cazier selected the site after

an extensive survey of several south-

western locations. In the process, he

invited comments from research

workers in .30 states. These scientists

represent 46 universities and col-
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leges, 70 x^ublic and private institu-

tions, 11 museums, two zoological

gardens, and several agencies of the

federal government. The survey re-

vealed so many needs that could

best be served by a field research

station in a southwestern location

that, with the initial aid and support

of Dr. David Rockefeller, the sta-

tion was established by the Ameri-

can Museum.
Like the Museum's other field

research facilities — Archbold Bio-

logical Station at Lake Placid,

Florida, and the Lerner Marine

Laboratory at Bimini in the British

West Indies—the Southwestern Re-

search Station deals only in "pure

science." It is a non-profit establish-

ment with no commercial aspect,

seeking solely to extend man's

knowledge of the world.

Neither Dr. Cazier nor those who
have clone field research at the new
station have had cause to regret the

choice of location. As a "permanent

expedition " into a little known but

highly rewarding area, it has ex-

ceeded expectations, and an increas-

ing number of scientists are looking

to it for the answers to basic ques-

tions in the natural sciences.
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Letters
Don Knifhl

A The slopes of Mt. Rainier, highest peak in the Northwest, are covered
with a blanket of multicolored wildflowers throughout the summer.

the grove oF cedars above Becharre is

essentially the only grove of cedars re-

maining in Lebanon, or at least that it is

the largest. However, this is not at all the

case. The Becharre cedars contain, it is

true, the oldest cedars known in Lebanon,

but there are at least four other groves of

considerable extent, the largest not many
miles from Becharre, and a real forest. Two
large groves exist in southern Lebanon.

Of these the grove near Barouk is of spe-

cial interest. This group of trees, covering

a considerable area on the seaward slope

of the mountains, is a preserve in the sense

that the village to which the land belongs

has neither pastured goats nor cut trees

(beyond the small needs of the village)

in this forest since about the time of the

first World War. The results, although

little known because of the relative re-

moteness of the grove, have been the

growth of young cedars in regular thickets,

often barely penetrable in places. In a

country where goats and wood-cutting

have been the scourge of the forests, this

cedar forest stands as a tribute to the re-

generative ability of the cedars under

favorable conditions.

In addition to the four cedar forests

mentioned, there are other stands in the

Lebanon, the smallest of which probably

contains more cedars than the grove above

Becharre. Although the cedar is now
much diminished from its former abun-

dance, it is by no means a rare tree in

Lebanon.

David A. West
Dept. of Conservation

Cornell University

Ithaca, N. Y.

More Sea Ball Treasures

Sirs:

In your November issue, Elsie Parry

tells about the sea balls she found on the

shores of the Mediterranean. I wish to

tell you of a find made on Del Mar Beach,

east of Brownsville, Texas, on March 12,

1955, and again on March 7, 1957.

On both occasions we found four miles

of beach literally covered with these mys-

terious balls. We brought back hundreds

of them, and I am sending some to you.

They become sandy gray when very dry.

but when freshly washed and wet they

are a dark brown.

Mrs. D. C. Ring

Alamo, Tex.

We turned over Mrs. Ring's sea balls to

Dr. Jack McCormick, in charge of Vege-

tation Studies at the American Museum.
The "microcosm" he found upon dissect-

ing several of them proves what a great

variety of living things may be discovered

if one examines patiently even a small

mass of organic material:

The array of construction materials and

the chance inhabitants in Mrs. Ring's sea

ball bonanza eclipse all similar discoveries

that have come to my attention. Grass and

sedge leaves, culms, rhizomes, and roots

form the bulk of the structures. Plant-like

animals, called bryozoans, were a minor

but constant inhabitant. Occasionally,

fronds of green and red algae were pres-

ent. Feathers of shore birds were woven

into several of the balls.

Newly hatched snails were die most

abundant residents, but tliere were also
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niimerous small crustaceans called amplii-

pods, an occasional bivalve shell, a scat-

tering of young barnacles, and a few
foraminifera, tlie tiny animals whose re-

mains form chalk and some limestone

deposits.

Apparently, tlie vegetable balls are built

around a nucleus of calcareous algae. A
few leaves get entangled in the rough-

textured mass, and the entire conglom-
eration is rolled into a ball by the action

of the waves.

The Del Mar balls are composed of

stiff fraginents, few of which exceed tliree

inches in lengtli. Mrs. Parry's Mediter-

ranean balls, on the other hand, were
made up of longer, more flexible pieces

and were consequently more compact
tlian die Del Mar balls.

Stories on Roots
Sms:

The accompanying photographs show
how tenaciously trees cling to life in die

face of extremely adverse conditions. I

took these three photographs in a moun-
tain wash in tlie Organ Mountains in New
Mexico. Through die years, these trees

have been exposed periodically to rapidly

moving water resulting from flash floods.

Clark Champie
El Paso, Tex.

A A CLUSTER of hackberry trees holding up tons of rock
after looser material has been washed away from their roots.

A Rushing water has removed several feet of earth
from around the roots of this oak, leaving it on stilts.

NOTICE — Readers are encouraged to submit
their own photographs of natural history subjects.
Those selected for publication on these pages
will be paid for at S5.00 each.

A It IS a bit more difficult to explain these intertwined
trunks, no more than 100 yards from the other trees. This
location is out of reach of the main floods.
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YOUR NEW BOOKS con,in..c,l Iro,,, pa

of Trawling by B. Kullenberg, Animal

Life of the Deep Sea Bottom by A. F.

Bruun, The Density of Animals in the

Ocean Floor by R. Spark, and Bacteria

in the Deep Sea by C. E. Zobell and R. Y.

Morita. Chapters describing calls to the

Seychelles, the Nicobars, Pennell, and

Campbell Islands may appeal to travel

enthusiasts.

How the Galathea expedition originated

in a lecture on sea serpents and found

financial supi^ort from government and

private subscription makes interesting

reading. The book has an attractive for-

mat with numerous drawings, photo-

graphs, and charts. That it does not suf-

fer from the incoherence and clash of

styles often found in collections is a tribute

to the editors and authors.

The reviewer is Professor of Geophysics at

the California Institute of Technology,

Pasadena.

A,XIMAL FRIENDS

AND FOES

-by Osmond P. Breland

Harper, $3.95, 259 pp., illus.

Reviened by Hakold E. Anthony

T^HIS is an interesting collection of

short accounts ranging the whole ani-

mal kingdom from Protozoa to Mammalia.

Its purpose is to show in what respect ani-

mals are friendly or antagonistic to man.

The reader is prepared at the outset to

consider that our existence is inescapably

related to the activities of animal life

about us. Man is predatory, he considers

himself master of the earth, and he condi-

tions the very existence of other animal

life on this planet in terms of friendship

or enmity. Thus it is important to man to

discover just which course his own best

interest may dictate with regard to a given

kind of animal. The reader may be sur-

prised at the short shrift given to some

popularly accepted traditions about ani-

mal characteristics and perhaps disturbed

to learn of some lurking menace that was

hitherto unknown to him.

Headlines with dramatic impact help

to fix important items in the reader's mind.

"What insect is glorified by a monument?"

introduces the boll weevil as a public ben-

efactor and the reader wiU naturally want

to know why. "What is the most danger-

ous animal in the world?" Here is a topic

for debate and the author nominates his

candidate with rather justifiable claims.

Mammals have been given substantially

more space than other classifications of

animals, and many interesting incidents

and behavior patterns are cited. Other

YOUR NEW BOOKS

headlines to intrigue the reader include

"What mammal is the greatest mankiller?"

and "What animal helped to settle North

America?" And not to ignore the lower

echelons of animal life—"How poisonous

are spiders?" and "Should oysters be eaten

only during the R months?"

This book can be recommended as a

well documented compendium with very

few factual lapses.

Dr. Anthony is Chairman-Curator of the

Department of Mammals of The American

Museum of Natural History and has ob-

served animal life on four continents-

North and South America, Africa, and

Asia.

XHE HOME AQUARIUM

HANDBOOK

- - by Griffith and Lillian Borgeson

Arco, $2.00, 144 pp., illus.

Revieived by J.4i\iES W. Atz

I
T is natural to make comparisons among

books in a competitive field such as the

hobby of home aquaria. At first glance,

this book seemed an unusually good buy,

with its modest price, many illustrations,

and readable text. Even after discovering

its errors, one can still say that it surely

offers better-than-average value.

But how much better a book it could

have been, had its authors, or publisher,

been a litde less hasty, a little more con-

scientious. There is littie excuse for the

scores of misspelled names, the misidenti-

fications of fishes, the placing of some

fishes in wrong families, and the inaccurate

life-history data that mar this do-it-your-

self volume. Even less excusable are some

of the poor photographs, which reveal a

slipshod technique most unworthy of a

book that includes a section on how to

photograph fish in aquaria.

On the other hand, the general explana-

tory text is good: it shows tliat the Bor-

gesons have had their hands wet, their

eyes open, and that they know how to

write. This part of the book can hardly

be compared with the inadequate accounts

of many species of fishes. I have more than

once been amazed to find such drastic

contrasts in aquarium books. Is it possible

for authors who are obviously intelligent

and industrious to be utterly ignorant of

the rudiments of scholarship? Or, can it

be that they just don't care?

Mr. Atz is Associate Curator of the New
York Aquarium. He is a contributor to

magazines on tropical fish and home
aquaria and wrote "The ^tyth of tlie

Balanced Aquarium" for Natural History.

Snakes and
snake hunting

by Carl Kauffeld

Hanover House, S3.95, 266 pp., illus.

Revieived by Charles M. Bogert

/^LUBS organized by amateur herpetol-

ogists, many of whom conduct organ-

ized field trips or snake hunts, ha\'e re-

cently sprung up all over the country. The
advent of such clubs has undoubtedly

been stimulated by the excellent hand-

books now available for the identification

of amphibians and reptiles. However, the

absence of suitable game animals in the

more densely populated areas of the coun-

try probably explains tlie shift to die rep-

tiles in the quest of the hunter for some-

thing to hunt. Snakes are more often
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liunted than other reptiles and there is a

fair amount of sport involved in finding

and capturing such reptiles, particularly

the larger venomous species.
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Horold N. Cahn, Dept. of Biology

University of Colorado, Boulder, Colo.

The various aspects of the sport are

discussed in this book by the Curator of

Reptiles in the Staten Island Zoo who re-

counts his experiences as a snake hunter

in tlie United States. Soft-pedaling the

sensational aspects of his work as a pro-

fessional collector, Kauffeld tells exactly

how indi\idual snakes were discovered

and captured in the Pine Barrens of New
Jersey, the wilds of Dutchess County,

New York, the swamps of Florida, or tiie

Huachuca Mountains of Arizona. His well-

told tales are interlaced with herpetologi-

cal information, most of it accurate.

Snake hunting, like all pursuits, requires

practice before tlie hunter knows where

to look or how to distinguish a snake from

its surroundings under natural conditions.

As an old hand in the business, Kauffeld

offers many bits of advice that the ama-

teur hunter will find both entertaining and

informative. The style is marred somewhat

by the over-use of quotation marks for

\'ernacular expressions, but the book pro-

\ides an honest, down-to-earth account of

snake hunting and snake hunters. Those

who engage in such pursuits for the fun

and recreation involved will perhaps find

Kauffeld's enthusiasm contagious.

The reviewer is Chairman-Curator of tlie

Department of Amphibians and Reptiles

at The American Museum of Natural His-

tory. He is the author of "The Snorkel

Turtle" which appears in this issue of

Natural History.

JVLy family and other
ANIMALS
....-..-- by Gerald Dunell

\'iking, S.3.9.5, 273 pp.

Reviewed by Makston Bates

r^ ERALD DURRELL has written sev-

eral delightful books on his experi-

ences in collecting animals in various

parts of the world. In tliese he has shown

not only a keen interest in the characters

and habits of his animals, but also an

amused and amusing tolerance of the

idiosyncrasies of his fellow men. In My
Family and Other Ajiimals, he turns back

to his boyhood to tell of the five years he

spent with his family on tlie Greek island

of Corfu. Those must have been mar\'el-

ous years for a growing naturalist, and

the fun of that period can now be shared

by the reader. "Here in Corfu," as Theo-

dore Stephanides remarked, "anything can

happen." And almost everything does.

The book is mostly about the Durrell

family: mother; sister Margo, with her

acne and her lo\e problems: brother Larry,

the budding writer and his intellectual

friends; and brother Leslie, who had a

passion for guns; and, of course, Gerald

himself, with the animals he accumulated.

There was a very engaging tortoise named
Achilles, and a pair of magpies who (not

always with the best of intentions ) caused

endless trouble. Alecko, the independent

gull, was the gift of a kindly convict (he

had murdered his wife, but that wasn't

considered very serious in Corfu ) . An as-

sortment of toads, water-snakes, geckos,

and other creatures completed tlie zany

household.

Mr. Durrell has a great talent for char-

acterization and description, and he brings
|

his boyhood back to vivid life. Mother,

alas, finally decided that something had
|

to be done about their education, so the I

family—complete with pets—nio\"ed back
'

to England. To her indignation, she later
|

found the notation of a Swiss frontier

official in her passport: "One traveling

circus and staff." But the Durrells had fun

—and so will the reader.

The reviewer is on an exchange fellow-

ship as professor of zoology at the Uni-

versity of Puerto Rico. He has written

widely on natural history and related

subjects.

Xhe living sea
..---.... by John Crompton

Doubleday, .S3.9.5, 234 pp., illus.

Revieived by William Beebe

A FTER perusing a dozen books on skin-

diving, of terrifying combats with

mantas, moray eels, and especially sharks,

I looked with suspicion on The Living Sea.

In vain I searched for spearfishing, for

pleas of scientific value of the use of dyna-

mite, lances, and arrow-guns. Mr. Cromp-
ton has produced a book quite free from

these overdone activities and weapons. He
has marshalled hundreds of facts not one

of which is new. But he has clotlied them
in such excellent prose that even the best-

known fact takes on a new impelling in-

terest, arousing a persuasive desire to go

on reading.

The diction is smootii and effortless; it

is punctuated with many similes and "as

ifs," parentlieses are abundant, and tlie

style is subtle and pleasing.

The range of the book is extensi\e, from

the making of the earth and formation of

the seas, to consideration of the marine

creatures which have gone ashore, and

those which have returned, and on through

a survey of organisms from mammals to

plankton.

Here and there an oblictue realistic

angle gives a fresh slant on a well-known

fact: "Whales for their blubber, seals for

their coats, sharks for their liver, and die

rest of the carcass discarded. 0\er the

centuries man has wasted enough riches

from the sea to have made his arable land

twice as fertile as it is. These riches after

a few days stink to high heaven, but if a

thing is good enough to stink, it is good

enough to eat, after nature has put it
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through her careful processes. We throw

back iuto the sea (which does not need

it, having inexhaustible wealth of her

own) stuff that we need, nasty stuff for

a time but of far more intrinsic \alue than

I furs and oil."

The author is not afraid to admit our

ignorance of many phases of sea life, and

frequently presents several of the more

probable theories. A brief appendix is con-

cerned with Time Periods and Fossils. The

few illustrations are unobtrusive line

drawings, linear continuations of the text.

The absence of an index is not wholly to

be regretted, as re-reading is pleasant

Tlie reviewer is Director Emeritus of tlie

Department of Tropical Research at the

New York Zoological Society. He is cur-

rently engaged in a study of the ecology

of the Anima Valley in Trinidad.

Fleas, flukes and
CUCKOOS
------- by Miriam Rothschild

and Theresa Clay

Macmillan, $5.00, 304 pp., illus.

Reviewed by Dean Amadon

HIS book, which was first published in

19.52, is one of the British series known

as "The New Naturalist." About fifty vol-

umes of this undertaking have now ap-

peared, and, taken as a whole, they repre-

sent the best and most important contribu-

tion in modern times to sound and yet

popular natural history. The republication

of die present volume in the United States

and England is ample evidence of its

excellence.

This is a book about parasites — those

most interesting and yet at times most re-

pulsive of living tilings. Miss Clay, a mem-
ber of the staff of the British Museum
(Natural History), is a world authority

on the feather lice of birds, while Miss

Rothschild, who lias pursued her studies

as "an hobby . . . approached scientific-

ally," is a student of the fleas of birds.

Because of these special interests, the

parasites of birds serve in this book as

representatives of the entire group. Never-

theless, the subject of parasitism is ap-

proached from the broadest possible iDoint

of view. Some, indeed, have thought that

that concept is stretched too far by the

inclusion here, under the title of "clepto-

parasites," of birds wliicli steal food from

other birds; and of "brood-parasites,"

cuckoos and cowbirds which lay their eggs

in other birds' nests. Be that as it may, by

far the major portion of this book is given

over to a sound and, at the same time,

lucid and most interesting discussion of

the typical internal and external parasites,

such as fleas and flukes, ticks and tape-

wonns.

The many excellent photographs and

enlarged drawings make amply dramatic

YOUR NEW BOOKS

the loniiidable cciuipincnt parasites bring

to the task of securing their livelihood at

the expense of the comfort and, some-

times, the health of their hosts. This

account of how parasites fit into the

scheme of living things, of how they re-

flect the same evolutionary forces of selec-

tion and comiDctition that produced their

hosts and victims, can be recommended

without reservation to anyone interested

in natural history.

Dr. Amadon is Chairman of the Depart-

ment of Birds and Lamont Curator of

Birds at Tl\c American Museum of Natural

History.

OPTICAL BARGAINS

Butterflies
by E. B. Ford

Macmillan, $6.00, 368 pp., illus

Reviewed by Fredekick H. Rindge

npHIS stimulating book, originally pub-

lished in England as one of "The New
Naturalist" series, is highly recommended

reading for anyone interested in natural

history. While one part includes discussion

and illustrations of all the British butter-

flies, a much larger proiDortion of the book

is devoted to butterflies in general, and

how genetics, evolution, and distribution

can be studied by means of these insects.

The book includes chapters on their

structure and development, senses and

colors, habits and protective devices, and

relations with other insects. One section

discusses the relationships of certain cater-

piUars with ants. That the collector needs

a good knowledge of the life history and

habits of the different species is empha-

sized by a discussion of the ecological and

geographical preferences of the butterflies

themselves. Backing all this is a history of

British butterfly collecting, with a speci-

men that was caught in 1702 illustrated in

color. It is still as bright and fresh as a

butterfly newly caught!

The author's background in genetics is

reflected in this chapter and in the one on

evolution. Various characters in wing pat-

tern and color are analyzed and explained,

and the need for more work along these

lines is stressed. The author suggests a

number of different experiments and ob-

servations that would be of real value and

which can be performed by anyone.

This edition, the third, seems identical

with the preceding volume, except for the

addition of an appendix. The color iilates

are excellent, although not quite so good

as the earlier ones; on the other hand, the

black and white plates are clearer and

better. This volume shows that butterflies

can be both an interesting hobby and a

vital part of biology.

Dr. Rindge is Associate Curator of the De-

partment of Insects and Spiders at The

American Museum of Natural History.
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nor work all of the time. They do

a deal of aimless moving about, so

far as I can see. At times, in the

heat of the day, great droves of

them will wander yards from their

home — for what purpose, I can-

not say. At such times, they fall

easy victims to the bait-collector,

for they seemingly become con-

fused when caught away from

home. Hundreds at a time can be

driven upon a tarpaulin spread in

their path and then quickly dumped
into a can.

It sometimes seems hard to ex-

plain the antics of individual crabs.

What, for example, is back of all

the claw-waving of the males? Wil-

liam Beebe speaks of the male

fiddlers he watched as waving their

great claws in apparent salute to

the passing females. But one huge

purplish fellow I recently watched

never stopped waving his claw for

half an hour and saluted old and

young, males and females, alike. So

far as I could determine, none of

those saluted paid any attention to

him. Another male, apparently a

sour-tempered fellow, would rush

fiercely toward a busy little female

who kept depositing balls of ex-

cavated sand near his door. But he

always checked his rush before

touching her, and she kept steadily

on with her task, seemingly un-

mindful of his actions. However,

the behavorists tell us that this

claw-waving is a courtship gesture,

even if the females ignore it; and

it is also believed that the males

use it in defending their territory

against other males.

^ /Veat Sitnaiio*i

Having watched my fiddlers for

some five months, I can see that

they are able to make appropriate

responses to the everyday happen-

ings in their environment. Perhaps

their commonest response is that

of diving into their holes at the

least sign of danger. But how, I

ask myself, will they respond to a

totally unusual situation, such as,

say, finding their doors closed when
they hurriedly attempt to enter

them?

It is easy to put them to a test.

I procure a two-foot stick and,

holding to one end, place the other

within an inch of a big crab's door.

When he emerges, I give a quick

thrust with the stick and his door

is slammed shut behind him. I

have done this with dozens of dif-

ferent individuals, and the initial

reactions have been almost invari-

ably the same. After the first quick

dash toward the door, each crab

seems momentarily frozen into in-

action—some for a minute or more.

Many have allowed me to pick

them up. All, however, came out of

their trance on being handled and

quickly attempted to pinch my
fingers.

After overcoming their inaction,

these dispossessed crabs behave in

different ways. Some, if I remove

my stick slowly without frighten-

ing them, dig out the sand from

the door and repossess their homes.

Others start to run rapidly, in a few

cases even going hurriedly into the

water. Some enter the homes of

other crabs. One that I watched

dived into another crab's tunnel but

quickly came out again with the

owner at his heels—although there

was no sign of fighting. Still others

entered the homes of other crabs

and remained there without being

ejected. It's usually okay to enter a

neighbor's house in case of trouble.

Curious creatures, these fiddlers.

They haven't told me many of their

secrets, but I have had great fun

watching them.

Fascinating, humorous.

Only place in world footprints

quarried.

100,000,000 YEAR OLD
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Ever see a shovelful of furniture? Wood chips and to form sturdy, splinter-free hard board used extensively

sawdust blended with Monsanto bonding resins are pressed in manufacture of furniture and cabinets.

Creative chemistry helps produce
new furniture from v^^aste sa^;\^dust

Not long ago, sawmills put the

torch to mill waste. Today, proc-

essors mix sawdust and shavings

with Monsanto bonding resins

to make tough, dimensionally

stable boards!

Manufacturers oi furniture, pre-

fab walls, truck bodies and trail-

ers benefit from the "extra"
carloadings of sturdy, low-cost,

smooth-finished board. And, of

course, we all benefit from the

extra trees left standing in our

forests each year.

MONSANTO CHE]\IICAL COMPANY
St. Louis 4, Missouri

Where Creative Chemistry Works Wonders For You



George Washington slept here—but not very often

All he wanted was to live at Mount Vernon and become
"the first farmer in the country." But there was a war to

be won and that took time. Then there was the Presidency

and that took time. And by the time George Washington
got around to himself, his time had run out.

His beloved Mount Vernon stands today on the bluff

above the Potomac, faithfully restored by the Mount
Vernon Ladies' Association of the Union. Thanks to the

foresight and devotion of these patriotic women, the

stately main house has been furnished with original

pieces or contemporary duplicates. Here is the key to

the Bastille, a gift from Lafayette; Washington's swords,

and many personal effects rich in historical significance.

You can see the outbuildings— the smoke house, the

greenhouse, the carriage house, the spinning house and

all the rest— just as they were in the 18th century. You
can see trees and plantings put in by Washington and

still flourishing.

Down a shaded walk is the tomb of Washington and

every passing American Naval vessel for 150 years has

saluted it.

When you visit Mount Vernon, you can realize why
Washington loved it. It is our great good fortune that

he loved his country more . . .

FREE Tour Service -^2

If you would like to visit Mount Vernon, or drive any-

where in the U.S.A., let us help plan your trip. Write:

Tour Bureau, Sinclair Oil Corporation, 600 Fifth

Avenue, New York 20, N. Y.— also ask for our colorful

National Parks Map.

SINCLAIR SALUTES THE AMERICAN HERITAGE FOUNDATION...
a non-partisan, non-profit educational organization fostering

better, more active citizenship as exemplified by George
Washington and our Founding Fathers. The Foundation seeks

to develop a greater understanding of America's rich heritage

and works to persuade all Americans to safeguard that heritage

by voting and by greater participation in government.

SINCLAIR
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Letters-
Purple Martins and Fossil

Eehinoderm Stems
Sms:

I wonder if you can supply the answers

to two questions. The first concerns purple

martins. We erected a large martin house

and were successful the first year in at-

tracting several of these beautiful birds.

At first we thought that all of them were

females, since there was none that fitted

the description of the male. All seemed

to have grayish underparts. We checked

available references, and all said that the

males have black breasts. However, the

martins were seen carrying nesting ma-

terial into the house, and as far as we
could observe, they raised young. My
question is whether or not the males get

gradually darker as they grow older. Or
were our observations at fault?

My second ques-

tion concerns some

objects shown to

me by a friend who
lived formerly in

southern Illinois.

These objects are

cylindrical in shape, about three-quarters

of an inch long. Encircling each one are

parallel grooves, and running through

each is what appears to be a hole. He says

that in Illinois they are called Indian

beads and are plentiful in the southern

part of tliat state, especially along streams.

They seem to be fossils of some kind.

What do you think they are?

I have been a subscriber to Natural
History for three years and look forward

to each issue.

Joseph F. Fisher

Rhinelander, Wis.

Dr. Dean Amadon, Curator of Birds at

The American Museum of Natural His-

tory, answers Mr. Fisher's first question:

At the time they leave tlie nest young

male Purple Martins are grayish, espe-

cially on the under sides, and hence re-

semble females, rather than being glossy

purplish black all over as are the adult

males. The following spring they are fully

mature sexually, and mate and nest even

though they are still in the immature

plumage, sometimes with a few of the

adult glossy purple feathers mixed in with

the grayish immature ones. The young

males retain this immature plumage for

more than a year.

It is unusual, of course, to find a colony

of martins in which all the males are in

this immature phnnage. The colony de-

scribed by your reader, however, was a

new one, and there is some reason to

believe that, among colonial birds, which

include this member of the swallow
family, new colonies are often founded by

young birds nesting for the first time. This

may explain the fact that all the males in

this colony were in the immature plumage.

LETTERS

A MT. MORAN-12,594 feet. Grand Teton Park. Jackson Lake, Wyoming.

Dr. James A. Ford, Associate Curator

of North American Archeology at the

Museum replies to the second question:

The objects described in the second

paragraph are almost certainly sections of

fossil eehinoderm stems. These were some-

times collected by Indians and holes

drilled through, so that tliey served as

beads.

In southern Illinois they were doubtless

eroded from the St. Louis limestone of

the Mississippian geological age.

Red-Face Department
Sirs:

Could it be that the beetle illustrated

Important Notice

Readers are reminded that Natu-
ral History is not published during
July and August. Those who expect
to be away after September 1. how-
ever, and wish to have their Septem-
ber issue sent to a temporary
summer address are requested to

notify the Circulation Manager.
Please give also the date of expected
return to permanent address.

on page 181 of the April, 1957, issue is a

scarabaeid rather than a chrysomelid as

stated in the caption and accompanying

article?

William H. Loery, M.D.

New York, N. Y.

Dr. Loery is right. Although every ef-

fort is made to check and recheck each

article, occasionally something slips by.

Our thanks to Dr. Loery and several other

readers who brought this to our attention.

-Ed.

John C. Pallister. Research Associate,

Department of Insects and Spiders, the

Museum, enlightens us further as to the

ways of ants and beetles:

The writers of these letters are correct

in their observations. The picture does

not show a chrysomelid beetle but a

scarabaeid beetle, family Scarabaeidae. It

belongs to the subfamily Cetoniinae. From

the picture it is impossible to determine

the exact species.

Nearly 2,000 species of insects and otlier

invertebrates inhabit ant nests. About

1,000 of these are beetles. This is actually

continued on page 334
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THE COVER THIS MONTH
This month's cover shows two young

Kiowa boys from Oklahoma, dressed in

their vividly colored costumes, with bright

fciilhcred headdresses and gaily patterned

beadwork. Photographer Josef Muench
caught their picture as they showed their

dancing skill at the Inter-Tribal Indian

Ceremonial held annually at Gallup, New
Mexico.

Tlie Kiowas lived east of the Rocky
Mountains out on the dry plains. They

were called marginal tribes because their

homelands were where the great desert

country meets the buffalo plains — a strip

of dry plains in Oklahoma, Colorado, Wyo-
ming, and western Kansas.

Tliey were a fierce hard-fighting people,

and other Indian tribes feared and avoided

them as implacable enemies. It was not

until 1871, after the United States govern-

ment was forced to send out its troops,

that the Kiowa people agreed to settle

down peaceably on their reservations and

stop their raids against the new states of

Neu Mexico and Texas.
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He set tlie stemLciaxd.s for em. inchistry"

Every product he made or tested he guar-

anteed with his signature . .

.

The care he took in the preparation of

pharmaceuticals and medicines was revo-

lutionary. The working philosophy of this

young Navy doctor to create, develop, and

improve remains a challenge to the practice

of medicine and pharmacy to this day.

In 1858, Dr. Squibb opened manufactur-

ing laboratories to supply pure drugs to the

medical profession, and to the U.S. Army
and Navy. From his personal principles

arose the business creed later set forth as

the "Priceless Ingredient."

As in the Squibb Division, this same dedi-

cation to integrity and quality guides all

divisions of Olin Mathieson in products and

services to their customers. Throughout our

widely diversified operations there is no

compromise of these principles that assure

new and better products for people all over

the world.

Producers of many fine products

under such brand names as

SQUIBB • OLIN • WINCHESTER
MATHIESON • WESTERN

"The priceless ingredient of every product

is the Honor and Integrity of its maker."

OLIN MATHIESON CHEMICAL CORPORATION
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A perfectly

marvelous
book

for anyone

interested in

natural—or

unnatural—history

Mermaids
and

Mastodons
By RICHARD CARRINGTON

TfROM dinosaurs to the Loch Ness
* Monster—a completely delightful

account of the most unusual, fasci-

nating and romantic creatures of the

world . . . past and present, real and

imaginary, legendary beasts, monster

birds. living fossils. Rare entertain-

ment, with all the excitement of dis-

covery and exploration, this book is

a must for natural history lovers, ani-

mal lovers, and people interested in

archaeology. Illustrated with 60 re-

productions of paintings, drawings,

old prints. $3.95

ORDER YOUR COPY TODAY!

RINEHART & COMPANY, INC. Dept. MM
232 Madison Avenue, New York 16, N. Y.

Phase fcnil copies of MERMAIDS AND
MASTODONS by Richard Carrington. at S3.95 each.

I enclose S- If at the end of 10 days

ot completely satisfied, 1 the

Ms I fur full refund.

YOUR NEW BOOKS

A Helen and Fuank ScmtEiiiEH uilh Diiiali and "La IDrtuga," their am-
phibious jeep, on the outskirts of Ushaia, southernmost town in the world.

2 0,000 MILES SOUTH

by Helen & Frank Schreider

Doubleday, $3.95

287 pp., illus.

Revietved by Lowell Thomas, Jr.

""pile title doesn't do justice to this splen-

did account of man's first overland

journey from tlie top to the bottom of

tlie Western Hemisphere. It doesn't hint

at the real story—the experiences and ad-

ventures shared by this young American

liusband-and-wife team as tliey pioneered

their way from the Arctic Circle in Alaska

to Ushuaia, Argentina—the world's soutli-

ernmost town. For a year and a half their

constant companions were Dinah, their

German shepherd, and "La Tortuga," their

ampliibious jeep.

With no more reason for this under-

taking—and none needed—than that it had

never been done before, Helen and Frank

Schreider, witli Dinah barking encourage-

ment, drove, pushed, pulled, and sailed

"La Tortuga" southward until they just

plain ran out of land.

They liave wasted few words on tlie

easy portions of their journey. Instead,

the autliors tell us how they overcame ob-

stacles like the mountain range that rises

along the Mexican-Guatemalan border —

one of many missing links in the Pan-

American highway. Here for days their

progress was measured in tenths of a mile

as Frank axed a crude trail up the forested

slopes and down again, rolling boulders

aside, and winching "La Tortuga" (the

Turtle) ahead inch by inch while Helen

worked the controls. At night, exhausted.

284

they slept on narrow bunks inside the

jeep's cabin, with Dinah cvirled up on the

front seat. Their skimpy meals came from

cans, cooked over a tiny primus stove,

and tlieir water from wherever they could

find it. No wonder Helen had a close call

with typhoid fever later on.

The best of this book is when "La Tor-

tuga," blocked by impenetrable jungles

and mountains, puts to sea at a place

called Dominical on the Pacific coast of

Costa Rica. Penetrating the line of

breakers on that maiden voyage was quite i

an experience for the Schreiders, but so

was their first landing about which Frank

writes: "With the accelerator floored we
entered the breaker line. . . . The bow
nosed down—we surfboarded out of con-

trol. Standing almost on her nose. La Tor-

tuga rushed forward, caught on the crest i

with the trough twenty feet below. I felt \

as if we were in the front car of a roller

coaster. . . . Terrified, I let up on the gas,

hoping the comber would slip under us

and we would straighten out. Instead, we 1

lost the last bit of control. La Tortuga

spun broadside to the waves, keeled over I

on her side. The engine sputtered and

died."

It took a miracle to get out of that one.

There were other miracles, too, on the

way to Ushuaia, like their survival of a

tropical storm at sea, or the time they just

got away from a boatload of hostile gun-

runners by sending "La Tortuga" splash-

ing up onto a beach and dashing away on

her wheels. Miraculous is also the best

word for their crossing of that graveyard

of ships, the Strait of Magellan, where a

ten-knot current was nearly too much for

"La Tortuga 's" maximum of six.
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20,000 Miles South is sprinkled with

humor; and it is well-written. Seventy-

three black and white illustrations are a

big plus, as are 29 sketches by Helen, and

a route map. But one could wish there

had been a little color.

All in all, though, this is a first-rate tale

of adventure. It's also a testimonial of the

courage and endurance of the Schreiders,

including Dinah and "La Tortuga."

Mr. Thomas is the well-known explorer,

lecturer, and writer. His book Our Flight

to Adventure describes a similar odyssey

over three continents by himself and his

wife in a small airplane, "Charlie."

America's natural
resources

- - by Charles H. Callison

Ronald Press, $3.75, 211 pp.

Revieioed by Harold E. Anthony

'TpHE public is becoming increasingly

conscious of legislative activity planned

to do something with our natural re-

sources. The intent may be to conserve

them but all too often it is directed to

exploit them, and it may very well be

that the exploitation is not in the best

public interest. Sometimes it is not an

easy matter to decide, upon the first in-

spection of tliese present-day massive

projects concerned with natural resources,

just what is the wisest decision to make.

Man has now achieved such mastery over

his physical environment that he can

change the very face of the earth. Further-

more, he has decided that the earth exists

to be used as he sees fit, and we may as

well realize that all the human elements

of greed, selfishness, lust for power, and

living only for tlie present will play a large

part in planning the use of natural re-

sources.

That is why this comprehensive, au-

thoritative, and well-written book can

serve a useful pvirpose in supplying the

reader with basic information dealing with

the natural resources of America. There

are eleven sections, prepared by eminent

students in their fields, which deal in turn

with Conservation: An Ecological Ap-
proach; Renewable Resources and Human
Populations; Soil; Water; Grasslands; For-

ests; Wildlife; Fish; Parks and Wilderness;

Land Use Principles and Needs; and
Needed: A Natural Resources Policy. An
appendix outlines briefly A Policy for Re-

newable Natural Resources.

The United States has reached the stage

•where serious consideration must be given

to the constantly mounting demands upon
our natural resources, both renewable and
non-renewable. Unfortunately, the coun-

try has passed the stage where early abuses

may be rectified. Some of these wasteful

practices were tolerated because the pub-
lic had no way of learning what this book
discloses. It is certainly the duty of e%'ery
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public-spirited indi\'idual to acquaint him-

self witii the menace presented by every

wasteful demand upon natural resources.

The present volume will be most helpful

in this respect.

Dr. Anthony is Chairman-Curator of the

Department of Mammals, American Mu-
seum of Natural History. He has been

active in conservation for over 30 years

and served on the Advisory Board on

National Parks, Historic Sites, Buildings

and Monuments from 1946 to 1954.

The symbol of the
BEAST: The Animal-Style Art

of Eurasia

....... by Dagny Carter

Ronald Press, $8.50, 204 pp., iUus.

Reviewed by Flora S. Kaplan

CCYTHIAN art is the subject matter of

The Symbol of The Beast by Dagny
Carter. The author circled the globe twelve

times, visiting China, Mongolia, Siberia,

Russia, Norway, Sweden, and other Euro-

pean countries in her search for the ma-

Ati inco7nparable hook!

^mw.^c^n

by Edgar Aubert de la Rile,

Francois Bourliere, &c

Jean-Paul Harroy

A portrait bv three experts of the

incredibly diverse life forms and

landscapes—from exotic plants

and bizarre birds to rain forests

and deserts—of the broad belt

that encircles the globe ber^veen

the Tropics of Cancer and Capri-

corn. 150 black-and-white photo-

graphs, 34 full-color plates and

many line drawings.

$12.^0 at most bookstores

ALFRED A. KNOPF, Publisher

A Spanish church sculptlre of the

thirteenth century still shows influence o{

the animal style, but the ancient beast of

prey has been transformed into the Lion
of Judah, and the snake symbolizes the
Devil.

terial on which tliis book is based. It is the

product of long years of research and a

wide knowledge of ancient Oriental art.

This art was first recognized as a dis-

tinctive style in Russia as a result of

excavations of Scythian tombs in the

eighteenth century. The Scydiians, a war-

like nomadic people, invaded southern

Russia in the first millennium B.C. and

exerted strong influence upon the art and

technology of neighboring peoples whom
they subjugated. After their own defeat

about the second century B.C., they scat-

tered widely. Objects of Scythian origin

have been found as far west as Hungary
and as far east as the borders of China.

The author distinguishes a number of

characteristic elements in the convention-

alized animal art of the Scythians. One of

these is an animal curled up in a manner
suggestive of an embryo; another shows

predatory beasts attacking and devouring

their prey. Many animals are represented

with elongated bodies and with their

heads turned backwards or extended for-

ward in a typical mating pose.

Objects in animal-style are known from

odier regions in Eurasia, and all were

formerly called Scythian or Sino-Scythian

because of their stylistic similarities with

Scythian art. Many parallels with the Mid-

dle East, Far East, Siberia, and Europe

are also given in the book. Experts in the

field have suggested that the art as a

whole be known as "Eurasia's animal-style

art."

In the latter part of the book, the author

discusses European animal art which has

generally been thovight to be of European

origin. It is her belief that there is a fun-

damental relationship with Eurasia's ani-

mal-style art either through a paleolithic

origin or the symbolic significance which
both had in common. In the history of the

style, die author points out an overall de-

crease in the symbolism of the beast and
an increase in the symbolism of man, geo-

metric designs, and plant motifs as a

result of the influence of settled civiliza-

tions upon tlie nomadic tribes of the

steppe regions.

As a general survey of various special

investigations, the book is designed for the

art student, the archeologist, and anyone
else with an inquisitive mind. Mrs. Carter

reviews the major finds in each region and
attempts to give a picture of the people

associated with particular groups of orna-

ments. She tells what is known of their

liistory, way of hfe, burial customs, and
beliefs. She presents in a clear and easy

style a wide variety of material which is

not readily available in tlie United States
'

nor easily understood because of linguistic

difficulties.

Many excellent photographs illustrate

animal-style objects now in collections all

over the world, including some in the au-

dior's personal possession. A comprehen-
sive bibliography lists plentiful source

material. The volume is attractive in ap-

pearance and can be recommended as a

worthwhile contribution in a little-known

field.

Mrs. Kaplan is Acting Curator of Primitive

Art and New World Cultures, The Brook-

lyn Museum.

JMoDERN SCIENCE AND
THE NATURE OF LIFE
- by William S. Beck

Harcourt, Brace, $5.75, 302 pp.

Reviewed by

George Gaylord Simpson

' I 'HIS excellent book by a doctor turned

biochemist contains both more and less

than its somewhat pretentious title may
seem to promise. Among its main preoccu-

pations are, first, the nature of science,

its philosophical bases and implications,

its relationships with other intellectual

pursuits, and the characteristics ( includ-

ing the failings) of its practitioners.

Second, it expounds tiie current status of

some biological research, with emphasis

on biochemical aspects related to genetics.

Along the way, it touches on almost in-

numerable other topics: relativity, infor-

mation theory, the origin of hfe, and a

host of others.

The book is beautifully written, clever

without being flippant, profound without

being stodgy, clear without being con-

descending. It is as attractive and easy to

read as a good novel, more interesting

than most, and more rewarding. Students

of the humanities, to whom it addresses
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some cogent remarks, might well examine

it as proof that writing about biology by a

professional scientist can be as high art

as writing by a professional anthor aliont,

say, infidelity.

The book is smoothly and logically artic-

ulated, yet with all its range and variety

it is hard to outline briefly. Part one deals

with the place of science in culture and

with the historical origins of biology as a

science. The next part, labeled "The First

Great Modern Synthesis," deals quite

briefly but evocatively with the cell theory,

evolution, and the issue of \'italism ver.ms

materialism. "Twentieth Century, the Age
of Analysis" comprises four chapters on

such disparate but related topics as the

decline and fall of the absolute, the true

nature of noise, and the creati\e act. I'in-

ally, part four deals variously with the

perhaps imminent break-tlirough of re-

search on the physical basis of life, with

some major biological i^roblems that elude

our grasp, and with possible future tri-

umphs.

More hard-headed than some of his col-

leagues and franker than others, the author

suggests that the crash program in cancer

research is not the best way to tackle the

problem and is much farther from its goal

than the journalists would have us believe.

For the future—the very distant future-

he holds out the promise of literall)' eternal

life, the least convincing conclusion of a

most convincing book.

Such weighty subject matter does not,

in Beck's hands, produce a hea\>' treat-

ment. You will not find it dull to meet a

rat named Peter, who followed the right

scientific method, or a biologist named
Sigmund, who benefited his I'niversity

with a bang.

It would be easy enough to object to

some statements and even to point out a

few errors. But we must grant to the au-

thor what he claims for other scientists:

he, too, is human. He is also both witty and

wise. Wliat more can one ask?

Dr. Simpson is Cluiirmcin of the Depart-

ment of Geology and Paleontology, Amer-
ican Museum of Natural History. He is

the author of The Meaning of Evolution,

which has been translated into many for-

eign languages.
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MERMAIDS AND
MASTODONS
. - . by Richard Canington

Rinehart, $3.9.5, 2.51 pp., illus.

Reviewed by BkiajV H. Mason

jD ICHARD CARRINGTON is a British

writer in the best tradition of natural

history—a man who takes the world for

his parish—not only the surface, but the

air above, the rocks beneath, and the seas

between. The versatility of his interests is

manifested by his belonging to diverse
continued on page 333
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"Many can brook the weather that love not the wind . . ."-Shakespeare

By Ann and Myron Sutton

^ Windswept fire rages through forests, destroying wildlife, watershed, and valuable timber.

r . S. Forrsi Serv



A The navy's hurricane hunter, with two F2H-2P Banshee photo jets, patrols the skyways for storm data.

IN all the world, few natural forces

are as turbulent, pervasive, and

disastrous as the wild, wild winds.

Wherever they blow—in the strato-

sphere, around the gray crags of

mountain peaks, in the deepest can-

yons—they swirl and eddy in a

global circulation pattern of tremen-

dous power. Scientific researchers,

studying the obstreperous winds,

know better than most of us the

enormous force and complexity of

the world's rampaging gales.

Weathennen have managed to

ferret out a vast amount of meteoro-

logical data about the wind. In so

doing, they have made some tensely

dramatic discoveries and saved

much human life and property.

Until recently, for example, high-

flying aircraft have occasionally

rammed into mountainsides in

broad daylight during good
weather, on flights over familiar ter-

rain. There seemed to be no good

reason why such flights should have

met disaster. The crews were well-

trained. The planes were in top

condition. Even after exhaustive in-

vestigation, no immediate answer

was found. In desperation, the be-

wildered investigators resorted to

the only solution open to them—
Pilot Error.

But pilots don't miscalculate

mountain peaks. As other disaster

reports piled in, the weathermen
swung into action to see if there

wasn't some strange force that

grasped a plane and flung it against

WILD BLOW THE WINDS

a jagged clilf. There ivas such a

force and they found it.

What they found was the "moun-

tain wave," a deadly layer of ti-ea-

cherous air, hovering at times over

mountain ranges, stirring up air

ciurents, creating downdrafts, and

putting aircraft altimeters out of

kilter. High-speed winds produced

instrument errors by which a pilot

believed he could squeeze over an

approaching mountain peak, when
actually he was below its summit.

The unexpected turbulence then

sucked the plane into its clutches

before the pilot knew what had hap-

pened—and kept it there until it was
too late to pull out.

Today, scientists compare moun-
tain waves to waterfalls. Air cata-

pulting down a mountainside sets

in motion the same types of eddies,

vortices, and currents as those that

occur in water going over the brink

in a thundering cascade. As a result,

pilots now know what to look for

and how to swing clear of mountain

wave conditions.

The pushing of the altitude fron-

Ann and Myron
Sutton are another

husband - and - wife
team among Nat-
ural History's au-

thors. Myron is a

museum planner for

the National Park
Service. Until recently, Ann was a geolo-

gist with the U. S. Geological Survey, but
she is now taking care of a brand new
addition to the Sutton family.

tier continuously upward has lately

given mankind a fantastic new
knowledge of the great family of

winds. Seven miles up, there are

no trade winds, no dulcet sea

breezes, few gentle zephyrs. In-

stead, super-powered gales zigzag

out of the west and roar along at

hundreds of miles per hour.

B-29 pilots raiding Tokyo in

World War II were sometimes
shocked to find that, on high-alti-

tude bombing runs, their ground

speed suddenly dropped nearly to

zero. As flak began bursting out-

side, they found to their horror that

their powerful planes were standing

almost still in mid-air, with relation

to the ground.

At first, the weathermen found

the reports hard to believe, as if the

crews had fueled on sake before

taking off. But the reports persisted,

and out of the war came our first

calculated look at that mysterious

and wandering river of air—the jet

stream. Experts have found that the

winds of the jet stream flow in nar-

row, three-dimensional "rivers " of

air in the 10,000- to 40,000-foot alti-

tude range. Though they bear little

relation to surface wind patterns,

evidence now points to the jet

stream as having a considerable ef-

fect upon weather.

No one knows for sure how the

jet stream works, or why. Some say

that it results from widespread min-

gling of middle-latitude stomis.

Others think that large masses of
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A The New England hurricane of 1938 left red and white pines permanently Ijent.

equatorial and polar air reach great

heights and that when they collide,

there is sufRcient difference in their

temperatures to set the jet stream

screaming.

Whoever is right, one thing is

sure. Riding this maverick gale of-

fers rodeo-like tluills. Its velocities

change suddenly. Temperatures

jump and zones of turbulence strike

hammer blows on unsuspecting air-

craft. Yet early this year, a B-47

bomber, guided by an AN/APN-66
navigational dead-reckoning device,

succeeded in flying the jet stream

from March Air Force Base, Cali-

fornia, to Hanscom Air Force Base,

Massachusetts, in 3 hours, 47 min-

utes—an average ground speed of

714 miles per hour.

The complexities of the jet stream

and of the mountain wave are but

two spectacular phases of the ubi-

quitous wind. No place in the world

is free of it. Some localities, such as

dense tropical forests and sheltered

mountain valleys, have very little

wind. Other locations, as residents

jioint out, have too much.

But whether we like it or not, the

winds go right on blowing, spawned

by the heat of the sun, nurtured

by the moisture of the sea. Since

earliest times, man has regarded the

winds with awe. The Romans dedi-

cated temples to the Tempestates.

Aeolus, the Greek god of the winds,

kept them in a bag. The Ainus wor-

shipped typhoons. Iowa Indians re-

vered the wind as one of seven great

gods, and Sioux tribes made sacri-

fices to the four winds.

In ahnost every form of belief,

the winds were great powers to

whom worshippers offered special

inducements for moderation. To
make the wind behave, Alaska's

Tlingit Indians talked kindly to it.

If that didn't work, they offered it

a piece of fish. If that failed, they

advised their brethren not to talk

about wolverines, since wolverines

were supposed to control the frigid

north wind.

With the advance of science, men
began to wonder if there might be

some more rational explanation for

the winds that blew around them.

They began to observe more closely

the interconnecting natural forces

that added up again and again to

the same answer. Their beliefs were

very much in error at first. For ex-i

ample, they thought that tropical!

winds originated from the respira

tion of sargasso weed (Fiiciis nu-

tans) because sargasso was abun-

dant in tropical latitudes. Over land,

the winds were believed to have

resulted from the unequal distribu-

tion of trees and forests. But when
truth began welling up out of the

murk of ignorance, the sun's true

influence on the air became more
clearly known.

i

As the sun's radiation waiTns the

land, the layer of air that hovers

just above the earth becomes hotter

than the air overhead. Heated air

expands, becomes lighter in weight,

and rises. For eveiy mass of air that

rises, other masses of air rush in to

occupy the original space. The re-

suit—wind.

No two regions on earth receive
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the same amount of sunshine at the

same time. The manner in which

the Greenland Ice Cap obtains and

radiates solar energy is far different

from that in which the Mato Grosso

of Brazil operates. Cities become

hotter than suburbs; deserts hotter

than oceans. Almost all landscapes

slant away obliquely from the sun.

Even tropical isles ai^e not always

hit squarely by the sun's rays. Every-

where, differing amounts of radia-

tion are absorbed. The sea reflects

less heat back into the air than the

land, and air layers on mountain

tops remain cooler than valley

breezes.

The result of this worldwide un-

equal heating is a gigantic move-

ment of air up from the Equator

(hottest) toward the poles (cold-

est). It is the in-between activity

of these convection currents that

makes weather in the Temperate

Zone so intemperate.

Superheated air rising high into

tropic skies bends over toward the

North or South Pole, as the case

may be, and flows at high levels

toward polar regions. Were things

no more complex than this, the air

would circvdate toward; the Poles,

come down to earth, and flow mono-

tonously across the land back to

(he Equator, there to rise again. Such

a simple pattern would give rise to

no storms, no balmy summer days,

no autumn hazes—in short, no stim-

ulating changes in weather.

However, the spinning earth's mo-
mentum, its gravity, and the differ-

ing relative speeds of rotation on

the surface—from 1,000 miles per

hour at the Equator to virtually none

at the Poles—all pull and push and

whirl the air into varied motions.

These motions bring changing

weather.

70^iOdc*c<^ TOmeU

As to the highest velocities winds

attain, no one knows. Most wind-

measuring devices are blown away
before they can record maximum
gales. On the earth's surface, the

highest speeds occur inside torna-

does, where winds swirl at an esti-

mated 400-.500 miles an hour.

In the stratosphere, they may
blow even faster. Ionospheric winds

of almost 700 miles per hour have

been detected by radar 65 miles up.

Joint U. S.-British-Canadian inves-

tigations have revealed that the

world's record winds speed along

in the ionosphere as high as 100

miles. On October 28, 1949, Dr. G.

J. Phillips of the Cavendish Labora-

tory, Cambridge, England, meas-

ured the winds during a magnetic

storm and clocked a record-break-

ing 1,000 miles per hour.

The blustery tempests that do the

most damage hover more closely to

terra finna, sweeping across the face

of the earth, invading geographic

and linguistic borders. A wind that

brushes Europe becomes a labech

in Marseilles, libeccio in Corsica,

Grenoble wind at Combe-de-Savoie,

a Geneva wind on the shores of

Lake Geneva. Another wind, in its

travels, changes from Lombarde to

Galise to mountain pass to little St.

Bernard wind. Others take on vil-

lage names, as the Avind of Arsine,

wind of Montmelian, wind of Ar-

menaz. One researcher, delving into

the various Moroccan names for the

winds, found fifty altogether; a sin-

gle sirocco goes by the names arifi,

irifi, and rifi. What Costa Rican has

not heard of the Tehuantepec; or

Hawaiian, the kona; or Spaniard,

the levanterP

Even the beneficent sea breeze,

tender as it may seem, can blow like

a screeching nor'easter, given half a

chance. Chileans call it the virazdn.

On summer afternoons in Valpa-

raiso, it rises to wind force, pick-

ing up pebbles from the walks and

whirling them into the streets. Peo-

ple seek shelter, business stops,

movement between shore and city

diminishes, shipping is tied up, and

even the Almandral is deserted.

Then, suddenly, the winds abate

and a calm settles over the coast.

The sky clears, the air is crisp and

pleasant, and the land breeze, the

terra], drifts dreamily down from

the mountains. Night settles on Val-

paraiso and the city's festivities get

under wa\'.

At the other end of the earth, out

of the shivering north, come cold

and icy gales that bury the country-

side in whirling snow. France's can-

V. S. Forest Set

A This cottage was wrecked by a wind-felled tree. •^ Property dam.4GE is heavy when the wind IjIows hard.
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talaise, Italy's trarnontana, Ruma-
nia's crivetz, Yugoslavia's kochava

—all turn into ferocious northers that

kick up 60-mile-per-hour winds,

tear off roof tiles, blow down chim-

neys, and uproot trees. Fruit crops,

nipped by a late-blowing norther,

can be withered on the vine.

One of the world's iciest blasts

is the mistral, a cold and violent

wind that rages across France in

spring and autumn. Plummeting

down the Rhone Valley, it doubles

and re-doubles in force until it rams

through mountain gorges at 90 miles

an hour and bursts across Provence

with terrifying strength.

Not only does it wipe out flocks

of animals; it has also been known
to blow stagecoaches into the river.

Edgar de la Rue ascribes to the

mistral power enough to thi^ow a

man off his horse, upset a haycart,

loft pebbles into glass windows, rip

branches from trees, blow tiles from

roofs, stall river traffic, and even

tie up shipping at Marseilles. Some-

times the mistral rages for weeks,

freezing and drying out the soil, or

damaging grainfields and orchards.

The Abbe Portalis, histoiy records,

was blown from the summit of the

Mountain of St. Victoire and killed

in the fall.

Occasionally, the mistral proves

beneficial, but those instances are

soon forgotten. Frenchmen say that

the town of Avignon is unpleasant

when the wind is blowing and un-

healthy when it is not.

Channeling down a valley can

magnify a wind's force and shoot

it out across the land as if it were

fired from the muzzle of a cannon.

The bora, cooling Italy and the

Adriatic Sea in winter, is as power-

packed as the mistral and has blown

trains off their tracks. Where the

bora strikes the sea, it swoops up

a freezing spray of foam and icy

water that all but hides the coastal

islands. Farther on, with all the

ocean on which to spread out, the

gale loses force and dissipates.

*7^e 'pattuKCA 'packet

A little farther north, in European

mountain country, blows the foehn,

one of the strangest of Nature's

calamitous gales. Air masses ascend-

ing the southern slopes of the Alps

become cool, drop their moisture

as rain or snow, push over the sum-

mit, descend the northern slopes,

warm up by compression, and bring

on odd temperature inversions. As

early as 1866 the foehn was ex-

plained thermodynamically.

The foehn, heating up independ-

ently of the sun, becomes so dry

that it dessicates everything in its

path. If this goes on long enough,

houses, furniture, and other items

made of wood become tinder-dry—

ready to be touched off by the small-

est spark into a flaming conflagra-

tion. Whole villages declare a state

of emergency and set up stringent

regulations from which there is no

deviation. Special guards see that

all fires are extinguished, bai' none.

Smoking is verboten. So is cooking.

Aware of the many villages that

have burned as a result of this crack-

ling danger, every citizen complies

with emergency orders to safeguard

against the foehn.

For all its dangerous capacities,

the foehn is a wind of benefit as

well. It melts the snow and touches

Europe's countryside with the magic

of spring. Without the foehn to diy

their hay and ripen their fruit, the

farmers in their hemmed-in high

valleys would have a hai^der time

cultivating crops than they do. Yet

so suddenly can the warm foehn

blanket the land, that snows are

sometimes avalanched and melted

with excessive haste, resulting in

disastrous floods. Or the foehn may
plunge down mountain slopes with

such force that whole forests are

devastated. Boats and steamers on

lakes must race for shelter or be

swamped.

Warm winds like the foehn are

not limited to the Continent. The
chinook sweeps down across Cana-

dian plains from the Rockies, mak-

ing Alberta's climate intenselv vari-

£/. S. forest Sci

A In Mount Hood National Forest, Oregon, fierce winds have forced these pines and hemlocks to hug groimd.
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Federal Power tommi^sion

A Sketch of a giant twin-
wheeled wind turbine to produce
6,500 kilowatts. Such a machine
is possible but costs are prohilii-

tive.

able and permitting the extension

of farmlands far into the northern

plains.

Still other winds, less varied and

less benevolent, provide the wings

on which winter arrives. The world's

worst blizzards rage across the ant-

arctic, where camps buried in the

ice—with anemometers sticking out

to record wind speed—have tallied

an average velocity of 107 miles per

hour for eight solid hours, includ-

ing intermittent gusts of up to 200

miles per hour.

The pourgas, the world's bitter-

est winds, sweep over the deep fro-

zen tundra of Russia's Kamchatka

peninsula. Everything blows away
unless tied down. Snow is driven

into the air, the temperature spills

below zero, and a bitter damp cold

drives clear to the bone.

By contrast, in balmy tropic

climes, the waiTn breezes are not al-

ways sleepy, palm-scented zephyrs.

Hot and scorching winds, baked

beneath an equatorial sun, lay down
a withering trail of disaster and

burn tropic and sub-tropic deserts

to a crisp.

These fiery winds—siroccos, si-

mooms, hahoohs, kharifs, or other

names according to locality—are
conlinneil on page 330

WILD BLOW THE WINDS

A Boiling clouds sweep in with the kona in Hawaii.

'' In the arid Southwest the wind helps polish and sculpture magnificent

landscape featiu-es such as Double Arch, in Arches National Monument, Utah.
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^ The toad's tongue, stretched to over half the leni!,th of its l)ocly, makes contact witli tlie ])ait.

'' Barely 1/50 of a second after eontaet. tlie tongue is pirasp-

iiij; tlie meal worm and pulling it away from the lioldin" clamp.
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High speed photography reveals hitherto unknown

facts about the way a toad vises its tongue

QuUk at a flaihl

THE scientific method has been

defined as "man working with

liis hands and thinking about it,"

thus emphasizing the two human
features—mind and hand—which
serve to set man apart from and

above the other animals. The hand,

especially, is significant not only

because it limits and insures the

soundness of scientific method, but

because, of all the anatomical mech-

anisms so far evolved, it is the most

adaptable, versatile, and useful.

From throwing a knuckle-ball to

the dissection of a single living cell,

the hand of man appears to be al-

most limitless in the mechanical acts

it can be trained to do.

Yet the animal world has pro-

duced a vast number of specialized

organs able to do things directly

which the hand of man can only

match in some roundabout way
through the use of tools or other

apparatus of his construction. The

pseudopod of the lowly amoeba, for

example, can flow around and en-

gulf a microscopic food particle

which we can only handle by means

of some elaborate mechanism in-

vented for the purpose.

And the tongue of the toad can

do a simple thing in an interesting

way that is difficult or impossible

for human fingers. Put a common
meal worm on a smooth surface and

By Walker Van Riper
Denver Museum of Timurril llislory

I'liologriiphs hy llu- milhnr

try to pick it up between thumb
and forefinger with a quick action

like a bird peeking. A bird can pick

up the worm with no trouble at all

but for the human hand to do it as

described is very difficult. Forceps

solve the problem.

The tongue of the common toad

does the thing in another and un-

suspected way which takes a little

work to analyze. The books all say

that the toad's tongue has a sticky

surface, that it is hinged at the front

of the mouth, and can be extended

with a sort of rolling motion its full

length so that the tip comes down
on top of the prey. The prey sticks

to the tongue and is thus picked up

^ Just 2/50 of a second after contact, the toni;ue is beiui!, drawn into tlie

nioutli with tlic tip of the tongue surrouHcling and grasping the worm.

4A'

^
. ;• 4^^i-vois'
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and taken into the toad's mouth.

When the toad is a snapper-up

of unconsidered trifles, such as an

ant or other small insect, this des-

cription of what takes place is no

doubt correct. But for bigger prey

something else happens—the tongue

proves itself to be a truly prehensile,

grasping, holding organ with a func-

tion not unlike that of the human
hand in a comparable situation.

The action here is too fast for the

eye of man to see, and it can best be

analyzed by one of our most origi-

nal and valuable photographic in-

ventions—the high-speed electronic

flash invented by Dr. Harold E. Ed-

gerton of M.I.T.

If we consider the accompanying

illustrations in order, it is possible

to explain clearly both the method

of analysis and the results.

One of the features of Dr. Ed-

gerton's device is what is called the

"trigger circuit," the circuit which

controls the flash and sets it off when

closed. This is ordinarily attached

to the camera in such a way that

the camera shutter acts as a switch

to fire the flash at the moment when
the shutter is fully open. But the

trigger circuit is adaptable to a va-

riety of other arrangements of which

the one used here is a good example.

In this instance the toad is placed

on a pad of damp earth over a

square of hardware cloth to which

is attached one lead of the circuit.

The meal worm bait is then placed

on a glass base (to insulate it) and

held there by a spring clamp to

which is fastened the other lead of

the circuit. The toad and its tongue

are thus a part of one side of the

circuit, the meal worm of the other,

and, when tongue meets worm, the

flash is fired.

Electrical characteristics of the

circuit are such that the voltage is

high—200-300 volts—and amperes

almost nil, hence a great deal of

resistance can be penetrated, as in

this case, with no shock or spark

when contact is made. You can ac-

tually place the two leads on your

tongue and fire the flash, or hold one

lead in one hand, the current passing

through the body, and set the thing

off by touching the second lead with
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the other hand. No sensation results

in either case. What all this means

is that our subject, the toad, can

perform the operation without any

reaction harmful to it or likely to

condition it against repeating the

performance.

Now let us look again at our first

illustration. This shows the instant

of contact between tongue and
worm. The room is made semidark.

When the toad seems to be ready,

the camera shutter, on "Time," is

opened. The toad does its stuff; the

flash occurs, exposing the film; the

shutter is closed. This is called the

"open-flash-close" method. The du-

ration of the flash in this instance

is 1/5000 of a second which, as is

evident, stops the motion perfectly

and records the first step in the ac-

tion being analyzed.

Note the stretch of the tongue—

nearly two inches—a little better

than half the length of the toad's

body. It looks as though an even

longer stretch might be possible for

our subject, and a French authority

states that a large toad ( ours is fairly

large—Bw/o tvoodhousei, the Rocky

Walker Van Riper is

Curator of Spiders and
Insects at Denver Museum
of Natural History, but

says his "most enjoyable

work has been in photog-

raphy with the high-speed electronic

flash." Readers will recall his last article

"Unwinding the Sidewinder" ( Natural
History, November, 1955).

Mountain Toad) may project the

tongue a distance of four inches.

The system of analysis being em-

ployed is designed to give us the

same infomiation which might be

had with a motion picture taken

at, say 500 frames per second and

projected at 24—a slow-motion pic-

ture. What we have is a still pic-

ture in slow motion. Next we need

a photo showing what the tongue

is doing an instant after contact with

the bait.

This is what the second picture

shows. It is taken 1/50 of a second

after the tongue touches the worm.

There are various ways of timing

the delayed flash. The elegant way
is by means of an electronic circuit.

Ours was an improvised trick which

served the purpose very well. The
flash occurring on contact was
placed beneath the table. Against

it was an electric-eye relay which,

when actuated, fired the picture-

taking flash. This delayed the tak-

ing of the second picture by 1/50

of a second.

The picture shows clearly that the

toad's tongue is wrapped around the

meal worm, grasping it and pulling

it away from the spring clamp.

The third picture, 1/50 of a sec-

ond later than the previous photo,

shows the woiin being drawn into

the mouth. The aiTangement result-

ing in a delay of the picture-taking

flash by 2/50 of a second was sim-

ilar in principle to that just des-

cribed. I hope I have made it plain

that these pictures are not rapid-

fire shots of a single action, but

rather of successive stages of a re-

peated action. Happily our subject

is being pictured at what it likes

to do best, and it will repeat it to

repletion.

A part of science, it is said, con-

sists in the investigation of small

and unimportant questions, such as

the one studied here, to which good

answers may be found. Large and

important questions, with answers

mostly determined by the precon-

ceived ideas of the askers, lie in

another field.

Aristotle noted that the tongue

of the toad was fastened at the

front of the mouth, and subsequent

observers have been unanimous in

describing how the prey is picked

up by the tongue's sticky surface.

The action is obviously too fast for

analysis by the naked eye, but an

apparatus designed to photograph

such unseeable things reveals what

actually takes place. The tongue is

found to be a highly flexible and

versatile grasping organ—truly pre-

hensile. The total time of the ac-

tion may also be estimated from

our pictures. Jean Rostand, the

noted French authority, gives it at

1/15 of a second. We see that it is

slower than that—a little more than

4/50, or about 1/12 of a second.
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The Rainiest Place

IN THE WORLD
When it rains in Cherrapun[i, it pours.'

By Robert Bruce White

WHEN moist tropical air from

the Pacific jet stream freak-

ishly swept over California and

Oregon in December, 1955, a tre-

mendous downpour began. By
month's end, the floods, worst in

California's history, had cost $170

million in property damage and no

less than 74 lives; yet at no time

was the rainfall greater than 10

inches a day.

The following August, torrential

rains accompanying hurricanes

"Connie" and "Diane" produced

devastating floods in New England.

Rain amounting to 10 inches a day

fell in parts of the Blue Ridge

Mountains and in the Poconos. The
greatest downpour was at Windsor

Locks, Connecticut, where in one

24-hour period 12.05 inches fell. In

all the 90-year records in nearby

Hartford, this flood had no equal.

The worst previous storm, in 1897,

produced only 6.82 inches of rain.

Recalling the damage done by
those record rains, try to imagine

what it is like in Cherrapunji, India,

where for five consecutive days, 30

inches have been known to pour

from the sky eacJ} day. In one month

(July, ISei), 366 inches of rain-

30M feet—fell in Cherrapunji, and
for a century the annual average

has been 450 inches. The word
"deluge" doesn't describe it. Yet

this is routine, and it causes no
havoc. The only comparable spot on
earth is Mount Waialeale in the

Hawaiian Islands, where 624 inches

have fallen in one year, and where
for 28 years the average has been

489 inches, though distributed more
evenly throughout the year.

Cherrapunji, one-time capital of

Assam, northeasternmost province

of India, is at the southern extremity

of the Khasi Hills, an east-west spur

paralleling the Himalayas for 150

miles. The Khasis are from 4,000 to

6,500 feet high, and they meet a

northward continuation of the Ai-a-

kan-iYoma, the mountains of western

Burma. Between these great rugged

hills is a broad funnel-like depres-

sion. Southward 200 miles from

Cherrapunji lies the Bay of Bengal,

with vast swamplands in the delta

of the Ganges. Heavily laden with

moisture, the monsoon sweeps
northward from the Bay, meeting

no obstruction in East Pakistan un-

til it is forced vigorously upward
as its passage through the funnel

narrows. The immense precipita-

tion occurs when these winds strike

the cool 4,000-foot cliffs and plateau

of Cherra.

The phenomenal downpour is

curiously local. At Dacca, capital

of East Pakistan, just outside the

mouth of the funnel, the annual

Col. Robert Bruce
White has had an "in-

tensely active career of

military flying in three

wars," pkis a successful

business life. He has
clocked up 1,700,000
miles of travel in 81

countries, and has been in Cherrapunji

diree times. "I have taken to writing to

escape the boredom of retirement," he
says. His articles have appeared in numer-
ous national magazines.

THE RAINIEST PLACE IN THE WORLD

rainfall, as in Calcutta, is less than

60 inches. At Sylhet, only 30 miles

below Cherra but on low ground,

rainfall seldom exceeds 100 inches

a year. The same is true at Silchar,

in the narrowest part of the funnel.

At Shillong, the deflghtful hill-sta-

tion that is now the capital of Assam,

33 miles north of Cherrapunji, it

is only 80 inches. Even at Maw-
phlang, 15 miles inland, rainfall

seldom reaches 200 inches.

Yet in this wettest spot on earth,

1,041.8 inches, or 83 feet, of rain

have poured down in a nine-month

period. And on the record day of

June 14, 1876, 40.8 inches fell. Little

wonder that the people of Bengal

say that this is where Mother Gan-
ges enjoys her daily shower bath.

Direct result of the deluge is the

flooding of the plateau on which

the village is placed; and the little

streams around it may rise as much
as 14 feet in as many hours. From
the plateau, however, natural drain-

age is so complete as to render much
of the area quite sterile. There is

little soil for trees or even rice cul-

tivation. The plateau, about three

miles long and two miles wide, dips

sharply in front and on both sides,

and rises behind toward the main
range of which it is a spur. Every-

where its surface is intersected by
shallow rocky gorges. Rushing
streams and ribbonlike cascades

provide a beauty otherwise lacking

in this strange j)lace.

The villagers are used to it, but

would you like 30 feet of rain a

month in your home town?
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Paul Allen

A A.\ Indian oikl of Daiien in

eastern Panama displays one ol numerous dcsijins lor lace paint used today.

Artificial Color

HAS BEEN ADDED
Butter and cheese owe at least

part of their color to the shrub called annatto

By Walter Henricks Hodge

DID you ever think when you
buttered a piece of bread or

sliced cheese for a toasted sandwich

how unifonn the color is in stand-

ard brands of these dairy products?

Yet, by nature, butter and cheese

vary considerably in hue, depend-

ing upon the milk from which they

are made. Since the public hkes but-

ter and cheese to be uniform in

color, the manufacturers standard-

ize the hue of their particular brands

by the addition of natural yellow
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A Young "palefaces," playing Indj

beneath an annatto shrub, show how ej
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dye. Hence the statement on most

dairy products—"Artifieial color has

been added."

Until recently, the color added

has been almost exclusively aonatto,

obtained from a small shrub native

to the American tropics. As a dye,

annatto is as American as our In-

dians—in fact, Amerindians first dis-

covered it.

No one really knows just when

primiti\'e man first used annatto.

The records of Eiuopean contact

L»w^^~

fi

with this colorant begin with the

first voyage of Columbus. It was

during the first days of December,

1492. The place was a Taino Indian

encamx^ment on the Honey River

( Rio Miel
)

, near the eastern tip of

Cuba. Columbus said of the num-

bers of natives who crowded around

his men, "They were very many, all

painted red and as naked as their

mothers bore them. . .
." Obviously

another ease of an artificial color

having been added!

From what we know today, it

is pretty certain that the bodies

of these Cuban aborigines were

painted with annatto dye. Colum-

bus didn't say so, for he could

hardly have been too interested in

a simple new pigment when he was

looking for "gold and spieery" for

his sovereigns. Yet, had he or his

men spent more time in the Taino

settlement on that December clay

thev might have found, among the

domesticated dooryard plants, lilac-

sized shrubs with heart-shaped

leaves and spreading branches, their

tips brilliant with clusters of pink

or rose-colored flowers or with spiny

red pods. Inside these could have

been found the source of the red

body paint of the Tainos. For each

soft, prickly pod contains about 50

seeds, of grapeseed size, each with

a thin, waxy red covering called an

aril. When rubbed on oily human
skin, the seed readily transfers a bit

of the scarlet color from its arillate

palette. Using modern techniques,

man has learned how to extract this

natural dye and to utilize its vivid

hue to produce the familiar yellow

colors in demand by our food in-

dustries.

On subsequent voyages, Colum-

bus found this red body paint

widely employed throughout the

Caribbean. Later, other Europeans

added to his obsei-vations reporting

the cultivation and use of annatto

by Indians throughout the mainland

tropics from Mexico to Paraguay.

To the scientist this important pig-

ment-yielding plant is known as

Bixa orcUana. Still a prime favor-

ite as a dye plant, it is grown today

wherever Indians live and is nearly

always found planted close to their

dwelhngs.

As might be expected with a utili-

tarian plant that ranges so widely

among so many tribes, it has a num-

ber of native names. In the West

Indies, it was called bija, a Carib

or Arawak word Latinized by Lin-

naeus when he formally bestowed

the generic name Bixa. Roiicoii and

iirticti represent variations of an-

other native name widespread

among the Indians of South Amer-

ica. The name achiote comes from

the peoples of ancient Mexico and

is used most frequently perhaps by

Spanish-speaking Latin Americans

today.

Although a number of other veg-

etable dyes have been important to

Indians of tropical America, an-

natto has always been this hemis-

phere's most important aboriginal

pigment. Since the plant source was

easily cultivable in the home gar-

den, annatto pigment could be col-

lected and used as desired to fit the

need or occasion. Members of In-

dian war parties were accustomed

to stain their whole bodies red in

order to terrorize their enemies.

Carib warriors taken by Columbus

are recorded to have had ".
. . their

eyes and eyebrows stained circularly

around . . . for ostentation . . . and

also because it gave them a fero-

cious appearance." On the other

hand, the waxy coating, mixed with

various natural oils, has served the

Carib and other tribes as a service-

able body paint that would repel

insects and would protect the skin

against exposure from sun or wind.

But the primary function of this

splashy color has been basically that

of a simple decoration, sometimes

for everyday use but more often

for special festive occasions. In

Jf. H. Ilotlge

to put on "war paint" directly from
halved pod, using a straw as a brush.

ARTIFICIAL COLOR HAS BEEN ADDED

Dr. Walter Henrxcks Hodge is Head of the Departaient of Edu-

cation and Research at Longwood Gardens, Philadelphia. A graduate

of Harvard, he has taught botany and biology in principal colleges in

the U. S. and abroad. His most recent article in Natural History

was "Tree Ferns" (February, 1956).
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short, annatto has sei-ved as a kind

of cosmetic, an aboriginal rouge or

Hpstick, used (as Cokimbus noted)

to ".
. . paint . . . faces . . . the whole

body . . . the eyes only, (or) only

the nose."

Today, practically all West In-

dian aborigines have disappeared,

so that the use of annatto for body
paint may no longer be seen in those

islands. However, elsewhere in trop-

ical America, lowland Indians still

daub their bodies with annatto dye.

The pigment is generally applied

only to localized parts of the face

or body. But even today there are

a few tribes—for example, the Tsat-

chela Indians of western Ecuador

—who smear annatto over the whole

body including the hair, which is

regularly coated with a heavy paste

of this brilliant coloring.

For quick use, the Indians can

get the pigment in jig time. All that

is needed is to rub fresh seed be-

tween the hands and enough wax
is obtained for immediate applica-

tion to the face or body. However,

in order to concentrate the pigment

for future use, seeds are simply

boiled in water. This process serves

to separate the waxy coat from the

seeds which are then discarded. The
seeds may also be allowed to fer-

ment in water, after which they are

thoroughly mashed. In either proc-

ess, there is a suspension of red pig-

ment in the water. Eventually, the

suspended particles of coloring mat-

ter settle out and the water can be

drawn off. The material can then

be dried or, if mixed with oil to give

it body, can be fonned into smaller

cakes or balls that are stored in-

definitely.

Caribs Painted Their Dead

Annatto paint has served certain

Indian tribes even after death. One
eighteenth-century chronicler states

that the Caribs used to presei-ve

the bodies of their dead for several

months by painting them heavily

with annatto. The naturalist, von

*• A LOWLAND Indian of the Colombian Vaupes, preparing for a ceremonial
dance, gets an application of body paint from a member of the family.
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Humboldt, traveling on the upper

Orinoco River, found a cave full

of skeletons, 600 in all, with many
of the individual bones dyed red

with annatto.

It is not surprising that a pig-

inent that is so useful as a body

paint should also prove useful to the

Indians as a vegetable dye. Even
though annatto is not noted as a

fast dye, cotton and other native

threads were frequently colored

with it as were objects such as pot-

tery, weapons, and various domestic

implements. Over the years the In-

dians learned that this vermilion

pigment was edible, though almost

tasteless. It is this characteristic

which has made annatto so out-

standing in this day and age for

coloring foodstuffs, for it can add
attractiveness to food without alter-

ing the flavor.

Centuries ago, Mexican Indians

may have been the first to use

achiote in their cookery. In the

countries of Middle America this

dye has been more important as a

food adjunct than as a body paint.

The frothy chocolate drink to which

Montezuma was partial, was fla-

vored with vanilla and tinted with

annatto.' Tamales, meats, and other

native dishes were also colored with

this red dye. Some investigators

even link Aztec and Mayan use of

a red food colorant with the blood

rituals associated with human sacri-

fice as practiced by these Indian

tribes of Mexico. Especially since

the dye is tasteless, they reason that

its use was blood symbolism and

nothing more. It is certain that many
other Indian tribes in Latin Amer-

ica will not consider food properly

prepared without the coloring ob-

tained from a handful of the seed.

It was probably the observation

of food coloring practices south of

our border that brought annatto

into eventual use as an important

vegetable dye for dairy products.

Substances used for this purpose

must be oil-soluble, a characteristic

which made annatto so valuable to

its Indian discoverers. For many
years, annatto was used exclusively

lee "Make Mine Vanilla," by Je
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^ The crimson pods of aninatto, looking somcwliat like chestnut burrs, cluster at the ends of the branches.

^ The glistening red waxy coat of annatto seeds, seen in a freshly-

opened pod, is the source of an important natural dye.

HamplUr, I on^,ioo<l Larilcn-,

as the coloring for butter. Although

still employed, it is being displaced

gradually by synthetic substances

or by carotene—the familiar color-

ant in the garden carrot—which

bears a close chemical relationship

to annatto. The cheese industry, on

the other hand, has failed to find

a substitute for annatto, which is

regularly added to cheese vats to

standardize the shades of the curds.

Although the annatto plant was

carried by man long ago to all parts

of the tropical world, the Western

Hemisphere is still the principal

source. Today, countries like the

West Indian republics (where Co-

lumbus first observed annatto-red-

dened Indians), Brazil, and the

Guianas (the ancient heartlands of

the (/r((C(/-using Carib and Arawak

tribes), and Mexico (whose Aztecs

and Mayans inadvertently demon-

strated the food coloring properties

of achiote) are the leading pro-

ducers of commercial annatto.

Just as the men of Columbus' time

may have observed annatto plants

in the dooryards of the Tainos of

Cuba, so the modern visitor to

southern Florida may also find resi-

dents beginning to grow these plants

in their home gardens. They are

now popular as ornamental shrubs,

with their evergreen foliage, at-

tractive pink flowers that bloom

several times a year, and clusters

of bright red fruits. But if you

mention the name "annatto," the

Floridian may not recognize it.

Nurseries selling this colorful shnib

have nicknamed it the "lipstick

tree." Though new, the name is per-

haps good enough. Lipstick, body

paint, food colorant — what's the

difference? They all add up to one

common fact — artificial color has

been added.
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fish played an important part in the development of the New H^orld

BLUE whales, killer sharks, giant

squid, and their exotic fellows

have played their parts in many
an adventure tale. Gadiis inorrhua,

the common cod, seldom figures in

a yarn of heroism and danger. But

this soft-finned denizen of northern

waters has shaped the course of

history to a greater extent than has

any other creature of the sea.

Captain John Smith, fresh from

a voyage of exploration along the

New England coast, grew rapturous

as he described the "pretty sport"

of pulling up two or three hundred

cod in a day. "Honorable and wor-

thy countrymen," he urged, "let not

the meanness of the word fish dis-

taste you, for it will afford as good

gold as the Mines of Guiana, with

less hazard and charge, and more

certainty and facility."

Most folk at the court of James I

succeeded in restraining their en-

thusiasm. This barren land of which

Smith and his comrades prattled did

not deserve a name so fair as that

of New England. It had no gold,

silk, spices, or wool. Only rude

savages roamed its rocky shores.

Religious malcontents might eye it

as a possible place of refuge, but

diplomats were too busy with im-

portant matters to give it more than

f)assing notice.

So the Pilgrims who settled Ply-

mouth in 1620 didn't bother with

the formality of getting a royal

charter. They governed themselves

under the Mayflower Compact until

absorbed by the Massachusetts Bay

Colony in 1691. By then, England's

rulers were beginning to realize

that in finding a refuge, the sturdy

Pilgrims had stumbled on some-

thing big.

There are persistent tales that cod

saved some pioneer settlers from

starvation. Soon fishing passed from

an emergency measure to a fast-

growing industry. The Old World
constituted a colossal market, ready

to exchange precious metals and

manufactured goods for dried cod.

So the first product exported from

Massachusetts was a cargo of fish.

By 1634, an early merchant prince

had a fleet of eight vessels at Mar-

blehead. Twelve months later,

Portsmouth alone boasted six big

fishing shallops, five smaller boats,

and thirteen skiffs. Governor Win-

throp solemnly recorded the fact

that, just a generation after the

colony was established as a tiny,

wavering beachhead on a hostile

continent, one season saw 300,000

dry fish shipped to market.

World demand for cod was at a

level seldom attained by any com-

modity. According to an early

description, its flesh was recognized

as "different from other fishes like

the salmon and herring: rich and

gelatinous without being fatty."

Sun-dried or cured by salting, it

kept indefinitely under almost any

conditions.

Remember that this was still the

epoch B.T.C. — Before Tin Cans.

Ships going below the Equator

could take only a few food items.

Many staples that resisted rot were

likely to yield to mold or maggots.

Lacking the tough fish that was
known as "beef of the sea," many a

long, equatorial voyage would have

Gary Webster is a frequent contributor

to Natural History, his most recent

article being "The Destructive Rat"
( Jan-

uary, 19.57). Natural sciences are his chief

interest. He is the author of tlie compan-
ion books, "Wonders of Science" and
"Wonders of Man."

been impossible. Cod was also in

great demand by soldiers, planters

in tropical lands, and the great

number of people whose religion

specified abstinence from meat on

certain days. Small wonder that fish

became to New England what wool

was to Britain and coffee is to

Brazil.

Rapidly pushing out from coast-

al waters, seamen from the colo-

nies challenged European powers

for control of the greatest cod-fish-

ing region on earth — the Gi and

Banks of Newfoundland. Wealth

and skill gained in the trade boosted

the growth of a colonial merchant

marine. Young ports like Salem,

Bristol, and Boston began to vie

with old ones in Spain, France, and

England.

The cod made indelible impres-

sions upon New England. It ap-

peared on the corporate seal of the

Plymouth Land Company prior to

1661. Many legal seals, including

those used in witchcraft trials, bore

the codfish emblem. A carved rep-

lica of the cod still has a place of

honor in the Massachusetts State

House, and the fish was long de-

picted on coins, bank notes, and

revenue stamps of the colony.

Familiar in the waters of north-

ern Europe since very early times,

the cod soared to global prominence

after Cabot's voyage to North Amer-

ica. Waters off Iceland had sup-

plied most of Europe's salt fish; now
the center shifted far to the west.

Long before anyone thought of es-

tablishing colonies in New England,

fleets from European ports began

making the long voyage to fishing

grounds not far from Canada.

Portugal and France led the

movement. Both nations were weak
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in agricultural power — but had

plenty of salt with which to cure

fish. So when Jacques Caitier made
his voyage of 1536, he found his

countrymen already established as

fishennen on the island of St. Pierre.

With its companion, Miquelon, the

tiny bit of land just south of New-
foundland comprises the oldest of

French colonies.

England was not yet competing

for mastery of the region. She had

no navy of importance, and her

commercial vessels were greatly

outnumbered by those of her rivals.

Although it required a six-month

voyage to fill the hold with cod,

French, Portuguese, and Dutch

ships of 50 to 250 tons rushed to

enter the Grand Banks trade. One
seaman estimated that in 1630, there

were 300 French vessels scrambling

for wealth from these "silver mines

of the sea." With their rivals, he

noted, they brought home countless

tons of cod "wherewith they feed

nearly all Europe and supply all

seagoing vessels."

Lack of enthusiasm on the part

of political leaders did not deter

Britain's fishennen. Some of them

entered the competition for the new
cod banks about 1600. Fleets from

Bristol and Devon multiplied so

fast that soon they could supply

the home market and have an excess

for export. Their activities were

complicated by the need for cheap

salt, produced in Mediterranean re-

gions by the evaporation of sea

water. Demand for fish and for salt

created a need for more seagoing

vessels and the crews to man them.

So the shipping industry of Brit-

ain expanded in several directions

at once. Preoccupied with the gold

of South America, Spain neglected

other interests. English sliips began

making direct voyages from fishing

grounds of the north Atlantic to

ports of cod-hungry Southern Eu-

rope. By 1634, an estimated 18,680

British tars were engaged in the

Newfoundland fishery. They not

only brought gold to England, but

also their fleets gave ideal training

to men destined to sail armed vessels

of the expanding Royal Navy.

It is not possible to measure the

extent to which her interest in the

cod contributed to the sudden rise

of England as a sea power. Too
many other factors were involved

to warrant an estimate of the pre-

cise influence of New World fishing.

But it was a potent element in the

build-up of ships and sailors in

numbers sufficient to challenge the

supremacy of Spain.

Many who fought under Sir

Francis Drake gained their sea legs

in the cod trade, and after the de-

feat of the Spanish Armada in 1588,

England almost monopolized this

most important of food fishes. She

retained control for some fifty years,

then lost out to New England ports

that had the advantage of proxim-

ity to the Banks.

Having boosted both Britain and

her colonies to new power, the

Atlantic fishing grounds assumed

major importance about conference

tables. John Adams represented

New England in final peace nego-

tiations after the War of Indepen-

dence. He received a barrage of

letters from regions as far distant

'^ The Grand Banks of Newfoundland swarmed with fishing craft flying the flags of many nations.

CuKer Sen i,
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Admiral of New Eng-
land, grew rapturous
about cod fishing.

/^ was petitioned from all over
the nation to hold out for

title to the cod fishing

V grounds.

found his countrymen established as fishermen
on the islands of St. Pierre and Miquelon in 1536.

as North Carolina, urging that he

hold out for title to the cod grounds.

One such plea suggested: "The

fishery of Newfoundland appears to

be a mine of infinitely greater value

than Mexico or Peru." Adams
agreed with that judgment, noting

that cod were already being ex-

changed for gold and silver of Eu-

rope, plus rum and molasses of the

West Indies. "In addition," Adams
said, "the fisheries have been the

nursery of seamen and source of

naval power, indispensably neces-

sary to the accomplishment and the

preservation of our independence."

While statesmen gravely dis-

cussed treaties in which the cod

figured, scientists investigated its

life history and habits. A member
of the genus Gadiis, one of its most

remarkable features is its set of

asymmetrical fins—three along the

back and two under the belly.

Guided by its nearly square tail,

the cod moves leisurely. Fishermen

have little regard for its fighting

ability, for a sixty-pound specimen,

hooked only through its rubbery lip,

is likely to yield without a struggle.

Present-day ships equipped with

large nets catch multitudes of cod

before they reach maturity. The

majority of cod entering commerce
range from about 10 to 30 pounds.

One patriarch caught in 1895 was

more than six feet long, weighed

21132 pounds.

Big cod, formerly much more

abundant than they are today, have

yielded some of the sea's strangest

prizes. A bunch of keys was found

in the stomach of one, while others

have contained such oddities as a

long piece of tallow candle, a white

turnip, a partridge, and a heavy

book bound in calfskin. Stones and

pieces of glass are found in many
specimens; a few rare fishes and

shells were unknown until they

were found in the stomachs of cap-

tured cod.

Like many other bony fishes, the

cod has strong teeth with which it

seizes and sometimes tears its prey.

Mollusks, crustaceans, and small

fishes are usually swallowed whole.

Six dogfish averaging nine inches

in length were found in the stomach

of a single cod. Digestive juices are

so strong that bones and shells pre-

sent no problem; after a brief soak-

ing in the gullet of its big foe, a

crab becomes so soft that its legs

may be twisted around one's finger.

Lacking familiarity with mature

specimens, one knowing the early

stages in the cod's life cycle would

think the fish to be among the most

vulnerable of creatures. In many
waters, spawning females may be

taken over a period of from three

to four months. Frequently an in-

dividual is so ripe that clear eggs

will run from her body without ap-

plication of pressure.

Eggs released into the sea are so

tiny that seventeen of them laid

side to side will measure only one

inch. Because they are lighter than

water, transparent ova float on or

near the surface, according to a

precise pattern. Each minute egg

hangs in such fashion that its micro-

pyle, or aperture for admission of

the fertilizing male cell, is turned

downward. Males encounter bob-

bing clusters of eggs which trigger

reactions in milt glands. Streams

of spermatozoa are released into the

water; swimming upward, each has

a chance of reaching and entering

a waiting egg.

After about twelve days of de-

velopment, the mature embryo

pierces the egg capsule with its tail

and emerges into the sea, tail first.

THE FISH THAT MADE HISTORY 305



A Hand-line fishing on the grand banks always was a hazardous
occupation.

^ ~7 ^^ ^ "^ Tarred lines with
4 MANY HOOKS were used to

^
haul the cod out of the

; stormy waters of the
Banks.

About one-sixth of an inch in length,

the codling still has with it a store

of unused yolk from the egg. At

once, it begins feeding upon or-

ganisms smaller than itself. For two

or thi-ee months it remains so fragile

that it is transparent—and colorless,

except for blue-black eyes and a

few minute spots on body and head.

Preyed upon by hosts of enemies,

the codling does not have a great

life expectancy. Out of each mil-

lion eggs, perhaps a single fish may
live to be caught in a net and used

for human food. That it survives

as a species is at least partially due

to its prodigious fertility. A typical

twenty-pound specimen will pro-

duce more than two million eggs

each season. David Starr Jordan

once estimated that if all progeny

of a single cod should survive and

grow to maturity, they would fill

the entire Atlantic with a solid mass

of fish! Actually, codlings face so

many dangers that only a few grow

to catching size from an individual

spawning.

Application of modeiTi machinery

to fishing has threatened the future

of the species. As late as 1883, it

didn't seem possible that man's in-

roads could ever affect the orolific

^ Fishermen cleaned the fish and split them before storing

them awav for the vovane liome. Nearly every jjart wa* saved.
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cod. Thomas H. Huxley advanced

that view in the address with which

he opened the International Fishery

Exhibition. Development of steam

trawling later showed that the or-

ganic wealth of the sea is by no

means inexhaustible. So, cod were

the first ocean creatures to be

hatched aitificially and released in

huge numbers in an attempt to pre-

serve the world supply.

Well over 2,000,000,000 pounds

of cod now enter commerce each

year. No one has sufficient infor-

mation to hazard an estimate as

to the total catch during the past

four centuries. But this special

source of food clearly played a

major role in the modern period of

expanding civilization.

Literally millions of cod went

down the gullets of explorers, ad-

venturers, seamen, and soldiers.

Casks of salt fish were carried into

the interior of South America by

mule train. Whole fleets laden with

sun-dried cod helped to provision

European cities whose population

was increasing faster than food sup-

plies. As a cheap source of protein

that would keep indefinitely even

in the tropics, the cod was a small

but real supporting factor in the

development of a slave culture in

the colonies of the West Indies.

Among other biological side-ef-

fects was the conti'ibution to ex-

tinction of an unrelated species.

Unable to bring meat from Europe

to the Grand Banks, many sailing

vessels depended upon the great

auk as a major source of bait for

their hooks. On the way to cod

waters, ship after sliip stopped to

permit the crew to feast and fill

bait barrels. Unrestricted raids

upon the auk, continuing for more

than three centuries, led to its dis-

appearance about 1884.

^«5// /iif&'t- oi/ tffi/iiaS/e

Still another repercussion oc-

curred with respect to hvunan

health. Early in the history of cod

fishing, tough fishermen who
patched their weatherbeaten cheeks

with tar developed the practice of

saving nearly every part of the fish.

Few parts were discarded, although

the split bodies were most import-

ant.

Cod tongues, which for a long

time had been cut out at the mo-

ment of capture and stnmg on wires

to serve as a tally of each fishennan's

daily catch, were salted in barrels.

Air bladders, or sounds, were impor-

tant in the isinglass trade. Cod

^ Great quantities of salt were required to prevent the catch

from spoiling until it could be fjotten home to be dried.

THE FISH THAT MADE HISTORY

cheeks were used for the crew's mid-

night "soup of sorrow"—so called

because the man who once tasted

it could expect to spend his life on

the Banks. Skin was salvaged for the

glue trade. Livers were thrown into

barrels and permitted to rot, yield-

ing several grades of oil useful in

tanning and in the manufacture of

soap.

As the tempo of the industry was
accelerated, cod fiver oil became
a standard item of commerce—for
a hogshead of the heavy stuff is

a by-jDroduct of each four or five

tons of fish. Fishermen used the

oil as a poultice for wounds; as

early as 1770, uneducated folk of

North Atlantic ports were experi-

menting with it as a food supple-

ment for the sick and aged.

After 1820, numerous physicians

of Holland and France employed

cod liver oil in treatment of rickets

— the comparatively new malady

that was affecting more and more
children reared in cities. Increas-

ing concern with scientific medi-

cine led to repudiation of folk rem-

edies. Fish oil was challenged along

with herb and bark teas.

It remained in use as a general

tonic, but not until E. V. McCollum
proved its merits in 1921 did cod

liver oil win recognition as a specific

cure for rickets. Later research

showed its action to be due to vita-

min factors. On the basis of under-

standing won from study of the

"simlight from the sea," other treat-

ments were developed with such

effectiveness that rickets can now be

fully controlled.

Neither the fish nor its by-product

is so vital in contemporary life as

it was in the past. New^ laboratory

processes have made the oil almost

obsolete in medicine, and advances

in agriculture have yielded fresh

sources of cheap protein.

Today, we could doubtless make
certain necessary adjustments if the

cod were to disappear completely

from the sea. But, had it not been

abundant and available during the

fonnative years of our nation, one

wonders whether we would yet

have developed our vast potential

to its present stage.
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A A FLYING SQUIRREL peers from its nest hole in a tree.

HAVE you seen a flying squir-

rel lately? Chances are you

haven't, although they are far from

scarce. In fact, probably not one

person in a thousand has caught a

glimpse of this small creature, since

it comes forth at night and, even

then, prefers the tallest treetops to

the ground. Despite these elusive

habits, it is far from antisocial by

nature.

The flying squirrel is aptly named
Glaucomys volans, wliich, freely

translated, means."silver-gray mouse

that flies." It is the smallest squir-

rel native to the United States and

is found throughout the eastern

half of our country. Its northern

cousin, Glaucomys sahrinus, is

slightly larger and is primarily an

inhabitant of Canada, though it, too,

is found in the northern paits of

^ this country, in both east and west.

The two species are similar in hab-

its and characteristics. Their thick

glossy fur is gray-brown on the

back and white on the belly. All

308

have enoiTnous melting black eyes,

like shoe buttons. An adult is about

nine inches long, of which at least

3/2 inches is tail.

Does it really fly, people often

wonder. And the answer is no,

strictly speaking, it doesn't. Actu-

ally, the flying squirrel leaps and

glides, but it does this with such

remarkable proficiency that the ac-

tion is much like flight. Its equip-

ment for this feat is a loose lateral

fold of skin on each side of its body
which is fastened fore and aft to

the ankles. When the limbs are

extended, this skin stretches taut

and functions like a parachute or,

more accurately, the wings of a

glider. For even greater spread,

the squirrel has a movable piece

of cartilage fastened to each fore-

leg at the ankle, which can be ex-

tended for gliding. With its legs

stretched, the flying squirrel has a

span approximately eight inches

long and from five to six inches

wide, plus the tail. This adds up

to about fifty square inches of sur-

face to support a weight of 2)i to

332 ounces. With such proportions,

it is no wonder these aerial acro-

bats can land like thistledown.

The squirrel cannot gain altitude

in a glide, as a bird does in flight,

but can only lose it. So it starts

from a high point, like a treetop.

It gathers itself into a ball, feet

together, and leaps into the air

with a tremendous spring, spread-

ing out its hind feet at right angles

to the body. This action stretches

wide the flying membranes which

Leonard L. Rue ui

is a Camp Ranger at a

Boy Scout Camp near
the Delaware Water
Gap. When he was
about 8 years old, he
wrote his first nature

article—about a "wood-
peeker"—which, he says, wasn't even a
woodpecker, but a flicker. Since then he
has published articles and photographs in

leading magazines, and lectures frequently

on nature subjects.
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THEY GLIDE BY NIGHT

A A SQUIKKEL soaring directly overhead.



A One of the flying squirrels that lived in a neighbor's liird house.

will allow the squirrel to glide as

far as 150 or even 200 feet. Sailing

downward at an angle of 40° or 50°,

its course is controlled by the tail

and possibly by turning the body.

Just before landing, it checks its

speed with an upward sweep of

both body and tail and ahghts at

the destination hind feet first, belly

facing the tree trunk, and head up.

The longest glide I have seen was

about 80 feet and carried the squir-

rel across a stream into a stand of

hemlocks.

In addition to this talent, flying

squiiTels are able to run up straight

walls and also to hang head down-

ward by one toe. lYet, because of

their encumbering webs, they are

one of the few mammals that can-

not swim.

Since these furry mites are strictly

nocturnal in their habits, the com-

ing of darkness is a signal to them

that it is time to get up and start

^ Flying squirrel
soaring or in "free
flight."



the day's activities: eating, drink-

ing, and playing. Their diet con-

sists of nuts from such trees as the

oak, hickory, beech; seeds from the

pine; tree buds; wild fruits; mush-

rooms; sugar maple blossoms; grain,

of which, in true squirrel fashion,

they eat only the geim. Occasion-

ally carnivorous, they will eat in-

sects and even prey on birds, nest-

lings, and eggs. These predations,

however, are not numerous enough

to be a serious danger to any bird

species. In addition to feeding

hugely, the flying squirrel consumes

nearly two jiggers of water a night,

the equivalent of two gallons for

a human.

They Romp by Night, Too
From dusk till midnight is the

time of greatest activity. These

small creatures are highly sociable

among themselves and like nothing

better than cavorting in the moon-

light through a game of aerial

follow - the - leader. Bachman, the

naturalist, tells of seeing about 200

flying squirrels, on one occasion,

frolicking in the treetops on the

outskirts of Philadelphia. About
midnight, a three-hour recess is

taken, and then the fun begins

again. By dawn they are ready to

go back to their nests for a good

day's sleep.

The flying squirrel's nest may be

almost any kind of cavity. Though
it is especially partial to holes

abandoned by woocf-neckers, it sel-

dom overlooks any small cave that

can be adapted to its needs. It will

frequently take over a bird house

in winter while the regular tenants

are away. If the entrance hole is

small, it soon remedies that by a
little judicious gnawing. It fur-

nishes this home with shredded

bark, dry leaves, moss, and other

soft materials. Being a gregarious

^ The tail is jerked up
to advance the hind legs and to act as a brake when landing.
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type of creature, the flying squirrel

often holes up with others of its

kind in winter. This not only pro-

vides company but also supplies

additional body heat. I once found

nine squirrels living in an old mar-

tin house, and there are records of

even larger groups. As many as 50

have been discovered in a single

large stump.

Perhaps the best way to see a

flying squirrel in the daylight is to

rap on old hollow trees with wood-
pecker holes in them. Curiosity will

soon bring out any squirrels in res-

idence to see what is making the

noise. Once satisfied that there is

no real danger, they usually with-

draw from sight and go back to

sleep. If you frighten them, how-

A In running down a trek.

the hind feet are reversed from the climbing position (right)

.
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ever, they will soar off to another

spot some distance away. Usually,

they have several such havens

picked out in advance.

Flying squirrels are often dis-

possessed by tree-felling operations.

Even at these times, it is hard to

get an accurate count of them be-

cause they scatter from the trees

with such speed and agility. Being

on the ground is quite another mat-

ter. Here, a flying squirrel is out

of its element and hops around

with ludicrous little jumps.

My first acquaintance with flying

squirrels came about when I was

a boy living on a farm. My mother,

who fears little except a mouse or

rat, suddenly began to be awak-

ened at night by a great commo-
tion in the attic. Occasionally, the

creatures upstairs would drop a

nut down the attic stairs, which

resounded through the quiet house

as if it were a bowling ball. Finally,

we examined the attic and discov-

ered the nuts as well as a nest that

one of the squirrels had inade in

the pocket of an old apron that was
hanging on a hook in the stairway.

Once we realized that our visitors

were neither rats nor mice but fly-

ing squirrels, we made no further

effort to get rid of them.

For that matter, I have them liv-

ing in the attic of my present home
and have often seen them gliding

from the house to a large oak that

stands in the yard. Not long ago,

while doing some repair work in the

attic, I disturbed a flying squirrel

that had built its nest under the

floor boards. The surprised httle

creature ran over my leg, up my
body, and leaped off the top of my
head in making its getaway. It

never did return to that particulai-

nest.

Delightful Pets

One flying squirrel gained en-

trance to my home by coming

down the chimney at night. In the

morning I found my desk in wild

disarray with papers scattered all

over, three pictures knocked down,

and two vases broken. It was diffi-

cult to explain until we discovered

our little visitor, who had unfortu-

nately drowned in the toilet. Evi-

dently, it had gone there to drink

and then was unable to get out.

This willingness on the part of

the flying squirrel to shai"e a house

with humans is often its undoing.

Not only does the toilet constitute

a hazard; the animal also runs the

danger of being poisoned or

trapped by humans who, until they

A Weighing in at 1,120 grains or approximately 21/0 oz. and 41 grains.
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happen to see the visitor, usually

believe their household is infested

with rats. Very recently I was about

to set a mousetrap in my own home
and discovered just in time that

our visitor was actually a flying

squirrel. This one I managed to

catch before it fell prey to any

household hazards. It is still with

me and makes a fine companion

for another volcins that I have had

for some time.

Flying squiri-els make delightful

pets, since they are clean, neat, and
extremely gentle. Even in the wild

state, they are among the gentlest

of all our native mammals. As pets,

they do have one drawback: their

rigidly nocturnal habits. No matter

how tame they become, they still

continue to sleep all day and play

at night. So one can enjoy their

company only in the evening. There

are several farms in the covmtry

devoted exclusively to raising flying

squirrels for pets.

Kept indoors, the squirrels breed

at odd times of year. In the natural

state, they generally begin breeding

in late winter and produce the first

litter in April. There may be more
than one litter a year, each con-

sisting of three to six young. They
are about the size of a quarter at

birth, naked and wrinkled, and do
not open their eyes for about 20

days. The mother squirrel raises the

young herself, without help from

the father. She does not need to

teach them to fly, since this skill is

apparently innate. The young squir-

rels acquire their adult coat at three

months of age, but they are not

fully mature for about a year and

a half.

The greatest enemy of the flying

squirrel may well be man himself,

who constantly dispossesses this

small creature by felling trees. Owls,

cats, raccoons, martens, weasels,

bobcats, and tree-climbing snakes

also take a toll. However, indications

are that flying squirrels are holding

their own. And, who knows, that

noise in your attic may mean that

you, too, are playing host to one

or more of these appealing httle

animals.



to

the land

of

the LacnndonES

Editorial Foreivard:—
In the last issue of Natural History, Dr. Edward Weyer, Jr., began an

account of his expedition to Middle America to study the Lacandon Indians,

who bear a striking resemblance to the ancient Mayas.

In Chiapas, Mexico's southernmost state, he joined the Danish archeologist

Frans Blom and his wife Trudie. With several guests who were visiting the

Bloms' science center at San Cristobal de las Casas, they proceeded through

the forest to the caribal or village of the Lacandones.

In Part II, Dr. Weyer concludes his narrative with more of the history and

way of life of these "Modern Mayas."

part I

A visit with the Lacandon Indians surviving in the jungles of Chiapas, whose

ancestors may have helped build great pyramids and temples of Middle America

By Edward Weyer, Jr.

Formerly Eililor of Na

PholO'^niphs by the author

Ma^a^i

ONE'S reception in the country

of the Lacandones, or in any

other, depends a great deal, of

course, on whether one is known

and trusted. Mrs. Blom had helped

the Lacandones on several occa-

sions. Being with her, I was toler-

ated from the beginning and soon

received their full friendship.

The faces that looked so coarse

and awesome at first now showed

nuances of melancholy and humor.

The eyes of the Lacandones swim

sadly beneath drooping lids, and

their voices, except in the urgency

of a religious ceremony, are soft.

One also gets an impression of

greater size from their loose, sack-

like gaiTnents and from their erect

bearing and general shagginess. I

was not carrying measuring instru-

ments, but I could estimate that

their stature was probably not much
greater than the average for the

Indians of Mayan derivation in

Yucatan, which is 5 feet 1 inch for

the men and 4 feet 8 inches for the

women.

So far as I can find, the Lacan-

dones have not been studied care-

fully by physical anthropologists,

but it is interesting that their rela-

tives of lowland Yucatan are among

the broadest-headed people in the

world. The cephaHc index is 85.8 for

the men and 86.8 for the women.

The pulse rate of the Yucatan In-

dians, for unexplained reasons, is

only 52, or 20 points lower than ours.

Some of the Lacandon profiles we

saw were certainly reminiscent of

the classic Maya type as represented

in the ancient sculptures, but no

more so, in my opinion, than those

sometimes seen in the more heavily

populated lowlands of Yucatan.

A day or so after we had strung

our hammocks under one of the

thatched huts, I heard an unfamihar

sound and, turning, was astonished

to see a Lacandon chipping a flint

arrowhead just like a man out of the

Old Stone Age. I never thought that

I should witness this ancient art in

the world today, yet the man was

going about it as a matter of course,

following a method that has pre-

sumably been passed down from

father to son in unbroken sequence

since the Paleolithic period.

Near by, old Mateo was perform-

ing a ceremony in the god-house to

get rid of a toothache. With two

flaming pots in front of him, he was

burning the sacred copal (Protium

heptaphyllum) of the Mayas, re-

plenishing the flame with nodules of

the resin exactly like the ones that

have been excavated by archeolo-

gists.

The clay pots in which the Lacan-

dones always burn the incense bear

grotesque faces of deities that are

reminiscent of the ancient Mayan
iconography. These are important

religious objects in every village.

They are made in a special shelter,

and women are not allowed to see

the process. The pots are said to be

baked in hot coals for a few hours

and decorated afterwards with soot

and the red of the achiote pod.

Tozzer, whose treatise on the La-

candones is our best source of infor-

mation, ascertained that the making

of new pots takes four weeks and

that the men sleep in the ceremonial

hut throughout this period. The old

pots are replaced by the new ones

during a seven-day ceremony.

The faces on these pots represent

lesser personalities of the spirit

world, who apparently serve chiefly

as messengers to carry prayers and

offerings to the deities, of which

there are a great many. Morsels of

corn paste and other foods are

placed on the lips of the pots. The

worshipper is even said to hold a

lighted cigar to the mouth, but I

did not see this done. As the pots

grow old with use, they become

black with soot.

Worship in the ancient manner

was a daily occurrence in the village

where we were. There was no evi-

dence of Christian influence, which

in practically all other parts of the
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^ The Lacandones are short of stature and have very hroad heads. Their
heard and mustache is sparse and their hair is sometimes slightly wavy.



^ A SHY Lacandon child gazes wistfully into the distance. A A Lacandon family group in their hut.

Maya area has greatly modified the

original rites of the Indians. The

fervor with which Vlateo pursued

his devotions was stirring to hear,

and we wished we could do some-

thing oiu-selves to reheve his tooth-

ache.

At a neighboring settlement be-

low the brow of the hill, we were

permitted to hear and record also a

ceremony by Jorge (pronounced

Hor-khe), in which he invoked a

spirit at Lake Itzanocii a few miles

to the east. Though a young man,

Jorge complained grievously about

his shoulder, which improved when
he slept with a certain piece of wood
near it. Psychologically, he ap-

peared to be the farthest thing from

the carefree son of nature. He was

ridden with anxieties.

I saw no dancing in the Lacan-

don village, though a feeble sort is

said to be practiced and to be pleas-

ing to the gods.

Farming is Hard lUorh

The Lacandones all keep to the

dense jungle and live by clearing

small areas in which they grow

com, sweet potatoes, cassava, beans,

sugar cane, pinas, papayas, lemons,

tomatoes, chayotes, bananas, tobac-

co, and cotton. They hunt animals

ranging from small birds to moun-

tain lions. Two kinds of deer, as well

as jaguar, tapir, and annadillo are
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ALMOST TWO MILLION LIVING INDIANS speak dialects of the Maya
linguistic stock. Guatemola alone contains over a million. One system of

classificotion divides the dialects into the three groups shown here. In the

remaining areas the people speck either non-Mayo languages or Spanish.

The Huastecon group is believed to hove detached itself from the others

before the Maya civilization developed.

S/mp/ified oiler Motley ond Broinerd 1956

found in the forest. A peccary that

the hunters of the village brought

in soon after our arrival provided

welcome meat.

Their cultivated fields are some-

times scarcely recognizable as such,

so difficult is the task of clearing the

ground by fire and machete. Be-

cause the soil becomes exhausted,

new lands have to be broken about

every three or four years. This work

is done a few weeks before the rainy

season, which extends from May to

January or February. At the time of

our visit, they were clearing a new
location across the lake and had to

make the trip by dugout. Seven

mahogany catjttcos provided ready

ferry service to the fields and back.

It took a bit of coaxing to get the

men to sing ceremonial songs for

my portable tape recorder. The
tunes recorded well on tape, al-

though the men kept their voices so

low that the microphone had to be

held within an inch of their lips. A
few feet away you could scarcely

know they were singing. But it was
with real gusto that Jose Manuel
Lopez, at another settlement, blew

one tune after another on his cere-

monial flute. I saw nothing of the

clay drums Tozzer mentions.

It is remaikable that the Lacan-
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* The celebrated caracol at

Chiclien Itza: an astronomical

observatory which bears testi-

mony to the high intellectual

acliievement of the Mayas. One
of the square openings through
tlie thick walls of its chamber
bisects the setting sun on the

vernal equinox. Other lines of

sight coincide with the moonset
on the same date, etc. Present-

day Lacandones retain virtually

nothingof ancientMayan lore and
cannot read the hieroglyphics.

^ Antonio poling one of the large

cayucos on Lake Naja. There were
seven of these dugouts for the village.

denes have changed so little during

the centuries of European influence

elsewhere in Middle America.
Tozzer speaks of seeing some old

muzzle-loading muskets among
them. Today they have a few guns

of different sorts, for which it is dif-

ficult to get the proper ammunition.

As a result, the bow and arrow is

still in use.

The Lacandones are probably the

surviving core of a culture that once

extended over a much larger terri-

tory. While the Spanish Conquest
brought one group after another

under the complex influences of

European civilization, the Lacan-

TO THE LAND OF THE LACANDONES

dones still remained imconquered.

The first group of white men to

meet Maya Indians were castaways

from a ship that sank near the island

of Jamaica, in 1511. The nineteen

men drifted for fourteen days with-

out food. Seven of them died before

the survivors were cast ashore on

the east coast of Yucatan. There

they were seized by a Maya lord,

who sacrificed their leader, Val-

divia, and made a public feast of

four others.

The remaining seven men, being

thin, were put into a coop for fatten-

ing. But before a second cannibal-

istic meal could be prepared, they

escaped and fled to the land of

another lord. There all but two died.

One of these, Geronimo de Aguilar,

was found eight years later by Cor-

tez in another tribe.

The other, Gonzalo de Guerrero,

married the daughter of Nachan
Can, Lord of Chetumal, and became
an influential person in Maya life.

Messengers from Cortez discovered

him but could not persuade him to

go back with them. His love for his

wife and children was too great.

Also, he had had his ears, lips, and

nostrils pierced and his hands
tattooed and, as his surviving com-
panion Aguilar remarked, the

embarrassment of this may have

prevented him from rejoining his

own people.

Spanish Penetration

Because Gonzalo de Guerrero

taught the Indians how to fight the

Spanish, Cortez put a price on his

head, and he was finally killed in a

battle with the Spanish.

Both these men served as inter-

preters and thus can be said to have

influenced the course of history in

various ways. The influence of

Geronimo de Aguilar is noteworthy

because without him, some of the

earliest information about the

Mayas might never have been
recorded.

There followed numerous Span-

ish expeditions seeking gold and

converts, and there was great blood-

shed on both sides. The rapidity

with which the Spanish penetrated

inland is startling. By 1529, only

eighteen years after the first con-

tact, explorers seem to have swung

around the present Lacandon terri-

tory to its southernmost part and

reached Lake Miramar (also called

Lake Bellavista and, by the Lacan-

dones, Chan-Kak-Na), at appro.xi-

mately 16)^°N. and 91M°W. At that

time, a strong attempt was made
against the Lacandones. Many of

them were driven before the con-
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^ JoKCE applyinjr himself earnestly to the in-

vocation of one of his pods. The stick in his

liand is used to add copal, the ancient Mayan
incense, to the flaming god-pots.

^ Aftek making his invocation for relief

from a sore shoulder, Jorge was quite inter-
\

(sted in hearing liow the message sounded
when I played it back on my portaljlc tape

r(>cordcr.

^ The author playing back some of Jose's flute playing to him.

querors, but in the end they resisted

all efforts toward subjugation.

Over the border in Guatemala, in

Peten and the province of Vera Paz,

the conquest proceeded more effec-

tively though with serious loss of

life. In 1955, in Vera Paz two priests

Hncient are their methods

'^ A YOUNGSTER OF THE TRIBE prac-

ticing the time-honored metliod of

huntin".

and 30 Indians who had yielded to

the teachings of Christianity were

killed by arrows. In 1618, two

other missionaries went to Peten

and barely escaped with their lives

two years later. A Franciscan was

put to death there the same year.

The last substantial effort to

subjugate the Lacandones was

launched in 1695, with advance

from three directions. One group

marched from southern Guatemala

(Huehuetenango), the second from

central Guatemala (Vera Paz), and

A Manufacture of bark cloth is

still an active industry. Antonio

tears tlie inner bark away while a

woman (riglit ) jjeats the bark clotli

with a special mallet.
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^ Ball court at Chichen Itza, 545
feet long and 225 feet wide. The stone
ring near tlie middle of eacli side was
used as in our game of basketball, but
tlic solid rubber jjall was struck only
by tbe elbow, wrist, or hip. This was
the first use of rubber seen by Euro-
peans. Tbe winning stroke is said to

have obliged the spectators to forfeit

all their clothing and jewelry. But a

relief sculpture in the Ball Court
shows the leading player of one team
cutting off the head of an opponent.

the third from Comitan, which is

now on the Pan-American Highway
in Chiapas. Barrios, commanding
the latter group, followed the same
route we traversed to Monte Li-

bano, taking with him a party that

is said to have numbered 3,000,

including women and hog drivers.

He rounded up as many Lacandones
as he could and met the other two
groups near Lake Miramar at a

place called Dolores de Lacandones
by Fray Antonio de Marjil. There
they tried to establish a Lacandon
town. But family after family grad-

ually shpped away, and the settle-

ment has long since disappeared

except for a few mounds. The last

effort by Spanish missionaries to

convert the Lacandones took place

some time during the 1700's.

The Lacandones of today number
between 200 and 250, as they did in

1900. They live in three separate

localities, among wliich there seems
to be little or no contact. Over the

border in Guatemala, there are

other Lacandones, but they have
been strongly influenced by civihza-

tion and even wear overalls. In

Chiapas, the northern group, among
whom we were camping, is known
ethnographically as the Pelja group.

A plausible theory is that these

people have been out of touch with
the other t^vo groups since about the

time of the invasion under Barrios,

who broke up the original settle-

ments in 1695 and drove a portion

of the people south to near the

junction of the Jatate and Perlas

^ Making fire by twirling a

stick, a method understood by
many primitive peoples.

The Lacandones weave service-

e baskets, but gourds are more
imonly used as containers.

^ These Indians still use the
Paleolithic method of chipping
stone arrowheads.
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rivers. This separation is consistent

with preliminary report of language

studies carried out by the CIAVI

Expedition of 1955, among the so-

called San Quintin group, near Lake

Miramar. These Lacandones appar-

ently split off about 50 years ago

from the third group, the Lacanja

Lacandones living between Lake

Lacanja and the ruins of Yaxchilan.

Quarrels over women are said to

have caused the break.

In the effort to survive under

extreme isolation, the numerically

small San Quintin group has even

abandoned the rigorous ancient

rules and resorted to brother-sister

marriages, according to the expedi-

tion's ethnologist Donald John
("Juan") Leonard. A recent com-

munication from Fredrick Peterson,

who was the archeologist on the

expedition, informs the writer that

the San Quintin group has aban-

doned this region and drifted

toward Rancho EI Real. By now
probably half the group is dead

from dysentery and malaria. In 1950

they numbered 24; by 1955 there

were only 12 as a result of these

diseases.

Shortly before Tozzer's visit

around the turn of the century,

mahogany cutters began entering

the northern part of the Lacandon

country. Desire to procure salt

brought the Lacandones into con-

tact with them, and it has been from

these people that they have occa-

sionally taken Spanish names. But

there does not appear to have been

any extensive racial intermixture.

The Lacandones never let the in-

truders see their sacred things, and

Tozzer reported no perceptible ef-

fect on their culture.

From Rncient to modern

The present Mexican government

does not permit evangelism among
the Indians, but Linguist mission-

aries, who specialize in the study of

languages and in the translation of

the Bible, have been in the Lacan-

don country for more than a decade.

They have made no conversions.

Since the Lacandones preserve

more of their original culture than

any other people in the Maya area,
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it is interesting to inquire whether

they can help us piece together the

story of Maya glory and decay.

What in their daily life can give

insight into the customs and beliefs

of the ancient Mayas?

Their language is probably less

altered from the original Maya than

any of the other dialects. In addi-

tion, many little things link them
with the life of the Mayan civiliza-

tion. The nodules of copal that

Mateo, in his ritual, had arranged

on a platter are identical with the

ones excavated. And the pots in

which he burned the incense were

decorated in a style reminiscent of

Mayan art. Bernal Diaz, one of our

best sources of information from the

early Spanish period, relates how at

Campeche in 1517, Indian priests

burned this copal in pottery braziers

and that they fumigated the white

men with the smoke.

In the early Spanish period, cer-

tain educated Mayas were taught by

the Catholic missionaries to write

their language, using the Spanish

alphabet. These records were prob-

ably copied directly from surviving

manuscrijpts in the Mayan hierogly-

phic writing. Tozzer points out that

religious rites described in these

accounts are identical with ones

practiced in our time by the Lacan-

dones.

After Morley & Brainerd. and Blom

A Some of the Mayan ruins.

Their relative importance is

shown by size. Many smaller

sites are not shown, and new
ones are still beins discovered.

^ A CUT-AWAY VIEW of tile

Pyramid at Palenque, show- t

ing the staii-way to the crypt ».

where the Priest-King had f

been interred. It was filled

with rubble and took three

seasons to excavate. The Ijurial

is one of the most elaborate
ever discovered in Middle
America. A small tube of

stone had been built to the

surface at the Temple above
so that the soul could come
and go, or so that spirit mes-
sages could be sent to the
Priest-King.

• The Temple of the Insckiptio

at Palenque, which the ancestors

the modern Lacandones may ha
helped build. In 1952 the burial-cry

of the Priest-King was discovered 1

neath its base, proving that the pyi

mids of Middle America, like those

Egypt, were sometimes used as toml

From a drawee in the National Museum. Mexuo City
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A number of the names of Maya
gods have apparently survived in

the Lacandon rehgion, though their

attributes may have undergone
change. For example, the culture

hero of the pre-Spanish natives of

Yucatan, Kukulkan, seems to be re-

tained among the Lacandones in the

name of a mythical snake with many
heads, living near the most impor-

tant and pov^^erful deity, Nohotsak-

yum. Tozzer also cites modern
counterparts of the ancient custom
of piercing the ear with a stone

arrow point and letting the blood
drip into a pot containing idols.

A sacred intoxicant that was used
by the ancient Mayas was being

brewed outside our hut in a hol-

lowed-out log. The Lacandones call

it baltche, after the bark of a tree by
that name, which is its distinctive

ingredient. The bark has a vile taste

and smell, and this has to be over-

come by adding honey or sugar cane
juice. The trough is covered from
sun and rain by putting sticks and
leaves across it, and the mildly in-

toxicating drink that results is sour

and milky. It is supposed to have a

beneficial effect on the health, we
learned, and is more ceremonial

than social in its significance.

Until very recently, the Lacan-
dones actually made pilgrimages to

the ruined temples for worship, and

they may still do so to some extent.

But the many little points of con-
nection that their religion shows
with the past are of interest chiefly

to ethnologists. Still, I should say
that a bit too much has been made
of their Mayan religious traditions.

We were talking with them in a
simple Spanish, which the men have
grown to understand through con-
tact with chicle gatherers and ma-
hogany cutters. The Lacandones do
very well with a few words. For
example, when setting the price for

a hammock or other article, they
may express a preference for silver

money instead of paper by saying,

"Paper money dies in the forest,"

nued on pogc 335

A Tomb of the Priest-King beneath the Pyramid at Palenque, as seen in a replica of the burial at
the National Museum, Mexico City. A mosaic mask of more tlian 200 pieces of jade is in place above
an effigy of the Priest-King, wliich is adorned with lavisli ornaments of jade. Archeologists found that
the body or clothing had been colored red. The sarcophagus was perhaps the largest ever discovered

i~j '^f
-^'^-^ ^'^°'^^ ^ ^®*'* ^°"S, 6 feet wide, and 3 feet deep. Exquisite carvinas had been incised on the

hd. Ihis IS surely one of the greatest artistic treasures in the Americas and one of the most sublime
exhibits in all archeology.

TO THE LAND OF THE LACANDONES 321



^ Female crayfish with eggs. Be-
cause of the appearance of the eggs,

she is said to he "in herry."

Crayfish

are

like that

With tongs

on its "front feet,"

the crayfish puts the "squeeze"

on its prey,

but often gets caught

By John H. Gerard
Pholoiirnilhs hy Ihc tiulhor

DRIVING past a stream in the

country, you may see a small

boy, fishing pole leaning against a

convenient tree, carefully lifting a

flat stone and taking up a creature

with wildly waving claws. This

would more than likely be nothing

less than a crayfish.

The boy might call it a "craw-

fish," since this is the common name
in many parts of the United States.

But "crayfish" is preferred by zoo-

logists.

The crayfish belongs to a group

of animals called decapod crust-

aceans that also includes shrimp,

lobsters, and crabs. It is a formida-

ble-looking animal, with eyes on

stalks, long antennae, and laige

claws. It is famous for being able

to walk forward, backward, and
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sideways, and to swim backward

rapidly, if disturbed, by quick flips

of its tail.

The sexes can be recognized

easily by the shape of the first pair

of abdominal appendages. Crayfish

breed from spring to fall, with dif-

ferent times for different species. In

mating, the male deposits a packet

of sperm in a skeletal pocket on the

under side of the female. When
about to lay eggs, she cleans the

abdominal appendages (swimmer-

ets) thoroughly, exudes a sticky

substance over them and attaches

the eggs, as they emerge, to these

appendages. A female canying eggs

on the under side of the abdomen

is said to be "in berry" since the

eggs resemble small benies. By

rhythmic movements of the swim-

merets the eggs are kept aerated.

They hatch in about two weeks into

baby crayfish which cling to the

mother for some time, leaving after

the second molt.

As evidence that the crayfish

often gets into fights, its feet and

hind claws are often missing, a fact

known to anyone who has hunted

Photographer
John H. Gerard
has been interested

in natural history

since his early teens

and speciahzed in

natural sciences in

college. He says,

"There must be easier ways of makins a

living than by . . . photographing crawfish

in the hot, humid mosquito-infested mud
of an Illinois swamp, but I like it."
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A BuKROWlXG CEAYFISH are found in low areas where ground water seepage keeps them moist.

^ Crayfish after mohing. The old exo-

skeleton lies in two sections.

'^ The claws of the crayfish can pinch with
consideraljle force.
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crayfish. However, these parts can

be regenerated. The crayfish has no

vertebrate skeleton but has a hard

protective outside covering instead.

It feeds on both vegetable and an-

imal matter and its claws serve in

defense and oflrense as well as eat-

ing. It first grasps food in its claws,

then passes the morsel back to

smaller "feet," which tear the food

into little pieces and put them in its

mouth. It does not drink but water

is difiFused into its blood.

In the north, the crayfish spends

the winter in an inactive state. Its

life span is about 20 months, but a

few survive the second winter. Al-

though some young crayfish may
be active in the daytime, the adult

is nocturnal. Most of its feeding is

done in water, although it may
leave the stream at night to come
out and feed.

A crayfish must always remain

moist. The burrowing species have

solved the problem by making an

enlarged chamber at the bottom

of the burrow. This chamber, called

a cell, contains a little water. The
burrowing tj'pes are found in low
areas where water enters the cell

as ground water seepage.

As the crayfish grows, its exo-

skeleton becomes too small and is

cast off. A new exoskeleton has al-

ready formed underneath before

the molting, but it is softer than the

old one. Therefore, the newly-

molted crayfish is less able to pinch

and otherwise defend itself and is

more easily captured by an enemy.

Immediately after molting, the

creature is lighter in color, but be-

comes darker as the next molt is

approached.

The crayfish is an important

source of food for fishes, birds,

turtles, minks, raccoons, otters, frogs,

and salamanders. Some states have

more than two dozen kinds of cray-

fish, and almost everyone has seen

them in the shallow water along the

edges of streams.

Very little has been written about

crayfish in popular literature, but

you can study them more closely

by lifting that flat rock and groping

around. Just watch out that you

don't get your fingers pinched!

of the Amazon
This expedition r^arned to the United States

^ith the first living specimens

of tRe Amazon River dolphin

yBy Ross Allen and Wilfred T. Neill

4^
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ian technique of capturing the biifeo

^BOUTH America is the home of

^^ many bizarre animals, not the

least of which is the Amazon River

dolphin. Everyone is familiar with

marine dolphins and porpoises, com-

monly seen about harbors and shal-

low coastal waters, but few people

know that some dolphins inhabit

freshwater lakes and streams. Ac-

tually four different species are

known from the Amazon alone, and

three of these have been found more
than 1,500 miles above its mouth.

Three of the Amazonian dolphins

are offshoots of marine stocks and

have near-relatives in the sea. A
fourth species belongs to a family

that is largely freshwater in habitat.

This family, the Plotanistidae, was

once widespread, judging from fos-

sil remains. The surviving plata-

nistids, four in number, are curi-

ously distributed.

One, the white flag dolphin, is

found only in Tung Ting Lake, 600

miles up the Yangtze River in Hu-

Ross Allen majored in engineering in college, but soon left that

profession to open the Reptile Institute at Silver Springs, Fla. He has
written many papers on reptiles and other wildlife.

Wilfred T. Neill taught zoological sciences for

a while, then joined the Institute as Director of its

Research Division.

Together these autliors have explored many remote
areas, and between them have contributed nearly 400 research papers
to various technical journals.

nan Province, China. It escaped

discovery by scientists until 1914,

although it was well known to local

residents.

A second species, the La Plata

dolphin, lives in coastal waters and

river mouths along the Atlantic side

of South America, being named af-

ter the Rio de la Plata, the great

embayment separating Argentina

and Uruguay.

A third is the susit or Ganges

River dolphin, a nearly blind, mud-

grubbing species of northern India.

The fourth surviving species is the

hoiito or Amazon River dolphin,

7)1 (rt geoffrensis. It inhabits the

greater part of the Amazon drain-

age, following the tributaries up-

stream, even into Peru and Bolivia.

It goes up the Rio Negro of Brazil

to the Casiquiare of Venezuela, and

so enters the Orinoco drainage.
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A Local Tucuna Indians watch the dolphin hunt with interest.

In spite of its wide range, few

specimens of the Amazon River dol-

phin have ever reached museum
collections, and the Amazonian In-

dian tribes provide much folklore

but little fact about this aquatic

mammal. Living examples had
never been displayed in any zoo or

aquarium, so in 1956 we decided

to set out from Silver Springs, Flo-

rida, to study this rare cetacean

and to bring back live specimens,

if possible.

We decided to camx? near the

'' The dolphin is lifted into the boat.

Bruce Moza

^ Expedition caaip on a tributary of tlic Amazon, near Leticia, Colombia. '^ Head of a young bufeo from

nri,r,- Vozrri abovc, sliowioo the ])low-hole.



community of Leticia, on the upper

Amazon of Colombia, where we

had previously observed dolphins.

We went through the usual formali-

ties—passports, "shots," birth and

vaccination certificates—and made

arrangements with Aerovias Sud

Americana to transport collecting

gear in and dolphins out—if we got

any.

We left on February 3rd and went

to Havana, Cuba, thence to Panama

and Colombia. From Medellin, Co-

lombia, our plane climbed higher

and higher as the country became

more mountainous. We saw
glimpses of great waterfalls and

ravines, and at one point, the lonely

wreck of a plane on a mountain-

side.

From Bogota, Colombia's capital

city, we flew a little more than three

hours, setting down at Leticia, our

destination.

Leticia was established by the

Colombian government as a military

outpost some twenty years ago and

has since grown into a sizeable com-

mimity, with an airport, a govern-

ment building, churches, a park and

playground, and wharves where

large and small vessels can tie up.

Leticia is nearly 2,000 river-miles

upstream, but even here the Amazon
is a mighty flood, 2 miles wide, 75

to 100 feet deep, with a current of

about 5 miles per hour.

In and about this great stream

dwell some remarkable forms of

aquatic life, including the arapaima,

largest freshwater fish in the world;

^ Tail of a young bufeo,
showing paddle-like flukes.

the pirahyba or giant catfish, which

attains a weight of 880 pounds; the

electric eel, which can deliver a 500-

volt shock; the notorious piranha or

tiger fish; the candiru, a tiny fish

that occasionally parasitizes man
and large animals by entering the

urethral canal; the anaconda, bulk-

iest snake in the world, if not the

longest; the spectacled cayman and

the black cayman, related to the

alligator; the capybara, an aquatic

rodent weighing as much as 165

pounds; the manatee or sea-cow;

and the freshwater dolphin for

which we were looking.

Some Tall Tales

We set up camp about three miles

from Leticia, on a small stream

which ran through four lakes and

thence into the Amazon. We were

gratified to see several dolphins in

the lakes, rolling like their saltwater

cousins and snorting and blowing

as they surfaced.

The local name for the dolphin

was bufeo and the Leticians told

some wondrous tales about it. The
bufeo could not be captured, they

said. If penned, it would sprout legs

and walk away, or even grow wings

and fly off. Its eye, they told us, was

an excellent love charm and one of

its teeth would cure toothache. Any-

one who burned its oil in a lamp

would soon go blind. Sometimes,

they said, the dolphins would leave

the water and sing sweet melodies

to lure humans to the banks. If they

refused the dolphins' advances, they

would soon be afflicted by a nerv-

ous disorder "sent" by the vengeful

animals!

Nearly a hundred years before,

the great naturalist and explorer,

Henry Walter Bates, had heard sim-

ilar legends, but he thought they

stemmed from the Portuguese set-

tlers rather than from the Indians.

Certainly, the appearance of the

dolphins is strange enough to inspire

a few legends. Some of the larger

specimens were at least 9 feet long

and must have weighed close to 300

pounds. They resembled the fami-

liar marine dolphins but were more
slender, with a long tooth-studded

beak. The adults were pale-whitish.

faintly tinged with bluish-gray

above and pinkish below.

From time to time, several would

poke their ghostly heads out of the

Amazon water, exhale with a loud

"whoosh!" and then roll out of sight.

When blowing, they sent a misty

jet at least eight feet into the air.

Once, a large bufeo rose almost

half its length out of the water and

glided directly at our little dugout

canoe. It approached so close that

its bulging forehead, small eyes, and

cylindrical beak could be seen

plainly. Its speed and silence and

the power and directness of its ap-

proach—within fifteen feet of the

boat—would frighten anyone not

familiar with the species.

We spent several days reconnoi-

tering the area and studying the

behavior of the dolphins. The In-

dians thought that three different

species occurred in the vicinity but

actually there were only two. The
supposed third species proved to be

the young of Inia. The second was
the much smaller Sotalia pallida,

which is not closely allied to Inia,

but has relatives in the sea.

The river dolphins were more

common in the lakes and smaller

streams than in the Amazon proper.

They traveled in pairs, although

two adults were sometimes accom-

panied by a single young one. Ap-

parently the bufeo, like other ceta-

ceans, rarely has more than one

baby at a time. We sighted from 15

to 45 a day but the same animals

were probably encountered several

times over, for they seemed to cruise

back and forth in a regular and

fairly predictable fashion.

It was interesting to note that

Inia could turn its head to right or

to left and even rotate it slightly

to look upward. Such actions are

not possible for most cetaceans since

their neck vertebrae are fused for

streamlining. Inia has separate neck

vertebrae like most mammals, and

is thus primitive or unspecialized

in this regard.

On February 17th and ISth, the

other members of the expedition

arrived and work was begun the

next day on a dolphin corral. Near

the camp, just over tlie Brazilian
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border, was a village of Tucuna In-

dians, whose drumming we had

heard one night. A number of them

soon appeai-ed and showed great

interest in the camp, the corral, and

the impending dolphin hunt. Two
of the Indians helped to build the

pen, bringing poles and splitting

them skillfully with their machetes.

The labor was wasted, however, as

the dolphins were much too wary

to be corralled.

Several members of our party

were experienced skin-divers who
had hoped to catch the dolphins

with underwater gear. But the water

was so murky that the animals were

invisible even a few feet away.

Seines and nets also proved ineffec-

tive. Obviously, the dolphins had

some means of detecting small ob-

jects in the dark water. Often they

would dash by at full speed, leav-

ing a wake like that of a motorboat,

swerving just in time to avoid a snag

or one of our collecting devices.

Navigation by Eciio

Certain marine dolphins, like

some bats, are known to give out

high-pitched sounds and to locate

nearby objects from the returning

echo. The behavior of the fresh-

water species suggested that it, too,

was capable of echolocation. This

remains to be proved, but we were

left in no doubt as to the dolphins'

vocal abilities, since we heard them

squeal loudly, like pigs.

The local Indians were in the

habit of harpooning the manatee

and the arapaima, and we decided

that our dolphins would have to be

taken in the same way, if at all.

We had observed bufeos in a nearby

lake during the day but not at night.

Apparently, they moved back and

forth from the lake to the Amazon.

We tried to discover the time when
they entered the lake.

On Februai\' 27th, two of our

party rose before dawn and con-

cealed themselves at the entrance

to a channel between the river and

the lake. Two kinds of dolphins soon

made their appearance. Some were

the small, blackish species while the

others were the white bufeos we
were after. We could easily distin-

guish between the two not only by

color but also by shape. The bufeo

lacks the high dorsal fin of the

smaller blackish dolphin. Eight

bufeos entered the lake before 9:30

A.M., after which time no others

appeared. They were evidently

feeding, for they chased fishes

about, sometimes venturing back

into the flooded jungle, shaking the

partially-submerged bushes as they

passed.

With the assistance of one of the

Indians, we harpooned a bufeo in

the tail. It escaped but we found

it again, three-quarters of a mile

away. The harpoon line had for-

tunately become entangled in some

"' The bufeos, on exhibition at Silver Springs, Florida, often swim belly up.

Pamela C.lu:
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bushes. Wc placed a noose over the

animal's tail and half-dragged, half-

lifted it into the boat.

The specimen was placed in the

park pool at Leticia, where it at-

tracted a great deal of attention.

The Leticians made dire predictions

that it would walk or fly away dur-

ing the night, and to forestall this,

the military commandant of the

town generously stationed soldiers

about the pool. Later, the residents

saw that the bufeo was harmless,

making no effort to bite when han-

dled and seeking only to escape.

Eventually, we harpooned four

bufeos. Two of them, babies under

five feet in length, were sent to the

University of Florida for dissection

and study. Two larger ones, how-

ever, were destined for display at

Silver Springs—if they could be suc-

cessfully transported.

Dolphins are, of course, warm-
blooded animals, members of the

same mammalian order as whales.

They could not be carried in a

tank, for as long as they felt water

about their bodies, they would make
swimming motions, soon become ex-

hausted, and be unable to lift their

heads above the water to breathe.

We decided to can-y them back

in canvas or plastic slings, packed

with wet cloth. Since the dolphin's

great weight is supported by water

in its natural environment, we could

not place a captive specimen on its

stomach for long, lest its weight

compress its lungs or other organs.

As the animals habitually rolled onto

their sides when out of the water,

we placed them on their sides in

the slings. They appeared to ride

comfortably in this position.

A Quick Trip Bade

The trip to Leticia had been leis-

urely, with stops for collecting en

route. But the return flight, with our

precious cargo, was made as rapidly

as possible. We had some tense mo-
ments at high altitudes, giving the

dolphins oxygen by fitting a mask
over their blow-holes. The hardy

beasts withstood the long flight from

Leticia to Florida, and the shorter

trip by track to their present head-

quarters.

The two bufeos have now been

on display at Silver Springs for

about a year. The harpoon wounds

have healed and the animals feed

voraciously on fish, thrown to them

several times a day. The smaller one

even permits a skin-diver to ride it.

Both dolphins display the same ani-

mation and intelligence that char-

acterize the marine species. They
will play with an inflated inner tube

or pass a rubber ball from one to

the other.

In January, 1957, we feared that

the captive bufeos might be ad-

versely affected when the therm-

ometer fell to 18° F. But the flowing

waters of Silver Springs maintain a

constant temperature of about 72°,

and the animals weathered the cold

successfully.

We also had a few anxious mo-

ments when we observed the dol-

phins rubbing their backs, sides, and

bellies against submerged logs, as

though they had a skin itch. But

a friend familiar with captive dol-

phins of other species, felt that such

behavior was quite natural, pointing

out that the bottle-nosed dolphin

and other cetaceans customarily

rub and scratch themselves much
as hogs and other terrestrial ani-

mals do.

We have had only one serious

difficulty with the captive bufeos.

Both are males, one a good bit larger

than the other. After months of

peaceful coexistence, the larger be-

gan biting its erstwhile friend, in-

flicting a number of small gashes.

Now the two are penned separately.

The trip to Leticia yielded much
scientific data on Inia. Dr. James

Layne, of the University of Florida,

went with the expedition and will

soon publish his findings on this in-

teresting mammal. We have made
observations on the two captive

specimens and hope to publish ad-

ditional data accumulated during

the course of another and longer

visit to Leticia during the fall and

winter of 1956. This more recent

trip afforded an opportunity to com-

pare the behavior of Inia with that

of Sotalia, in addition to the success-

ful trans]3ortation of two living spec-

imens to the United States.
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sometimes as devastating as a wild-

cat grass fire. The capital of Somali-

land Protectorate, in fact, was once

moved from Berbera to Hargeisa

because of the sweltering kliarif.

Under Ottoman Empire law, mur-

der was more pardonable if com-
mitted during the blowing of the

baleful klianisin.

In more temperate climates, the

wind can be just as intemperate. An
end-of-January gale in 1853 blew

down 47 million feet of timber in

Scotland. In Austria and Czecho-

slovakia, vast acreages of timber

have also been downed by severe

blows.

The pathological effects of wind
take a more subtle toll. In eastern

Iran's basin of Seistan, the summer-

time "wind of 120 days" blows so

wildly and so steadily out of the

north that trees grow only on the

lee sides of buildings, and the wild

melon bunches its branches uni-

formly in a single direction. Euro-

peans who have endured it claim

that it is one of the most trying ex-

periences imaginable.

Depending on the conditions and

on the individual, persistent winds

have been known to bring on head-

aches, irritability, epileptic attacks,

iheumatism, oppression, fever, heat

stroke, and asthma, and have even

unsettled the nervous system of

some victims to the point of suicide.

The wind is also responsible for

the widespread dissemination of

ragweed and other pollens which
plague a multitude of hay fever

sufferers.

Polar explorers know that men
can endure temperatures far below

zero, but the moment a wind rises,

the cold cuts like a knife. Intense

cold in a sudden blizzard may even

explain why antarctic explorer Ro-

bert Falcon Scott, after traveling

625 miles to and from the South

Pole, perished scarcely a dozen

miles from a provisioning base.

Because the wind, whatever it

carries, is capable of doing consi-

derable damage, men have con-

trived some ingenious techniques to

firotect themselves from it. The Na-

vy's "Hurricane Hunter" squadron

has been perfomiing low level wea-

ther reconnaissance in the Atlantic,

Gulf, and Caribbean since 1946, and
has helped lower the calamitous re-

sults of tropical storms.

In some localities, house roofs

reach completely to the ground on
the side of the prevailing wind. In

Switzerland, and in other parts of

the world, roofs are held clown by
heavy slabs of stone. Some winds
are so severe that houses have to

be braced and reinforced. Since an-

cient times, specially-planted hedge-

rows and tree lanes, as well as brick,

stone, and brush walls have helped

to break the wind's force. Planks,

canvas, and glass protect delicate

garden crops. Holland tulip beds

are covered with straw. Michigan

faiuners sow sheltering rye strips in

fields of onions.

However, defense is only a pas-

sive measure. Since time immemo-
rial, man has not only defended

himself against the wind, but h.as

used it to advantage. Natives once

drifted from one South Sea island

to another, spreading civilization

across all Polynesia. The trade

winds brought Columbus to Amer-
ica, Cabral to Brazil. In 1486, Bar-

thelemeu Diaz was violently driven

around the Cape of Good Hope ( he

named it the Cape of Stonns ) . The

p



Geraians since Otto Lilienthal have

been masters of the sport of gHding.

For centuries, the winds have

been continuously in the service of

mankind. Windmills, first used by

the Egyptians as early as 3600 B.C.,

came down through the centuries

in varied shapes and sizes, grinding

corn, pressing oil, drawing drinking

water, draining and irrigating lands,

and even pumping water out of

ships' holds.

Though windmills may never be

used widely again, one fact remains.

The energy of the wind is practi-

cally inexhaustible. It follows, there-

fore, that windmills, made large

enough, ought to produce electric

power. For decades, power from the

wind has intrigued mechanical ex-

perts. It was once estimated that a

series of 300 wind wheels, spotted

along the French Atlantic coast,

could supply that nation with fifteen

million kilowatt-hours of electric

energy every year.

Although wind and water alike

have varying velocities, only water

can be penned up by dams, yielding

constant power. Wind is an invisible

force, whose intangible qualities

elude the grasping hands of indus-

try. It cannot be funnelled readily,

nor can its energy be held in place

except in compressed air tanks. On
XJrairies and seashores, where almost

no elevation impedes it, the wind

blows at constant speeds and for

long periods of time. Yet under the

best conditions, it varies. And these

variations constitute the problem

with which wind engineers have

had to grapple.

Inevitably, there will be gales

and, inevitably, calms. To provide

power during calms, a large and

expensive storage battery is needed.

But battery life diminishes when the

discharge is too great and bat-

tery damage may result when over-

charged by high winds.

Giant wind-turbines, mounted on

peaks, are capable of delivering

more than 1,000 watts, yet such

towers, subject to lashing winds or

even hurricanes, must be tremen-

dously reinforced, running up the

expense prohibitively.

With an ever-rising world popu-

lation, the demand for electric

energy will doubtless continue on

the upswing for as far into the fu-

ture as man can see. No one yet

knows the limits of atomic en-

ergy and until plans for long-range

power sources become more defi-

nite, imaginative engineers will

probably keep trying to utilize the

elusive energy of the atmosphere.

Meanwhile, the all-powerful

wind, blowing wildly across vast re-

gions of the earth, spreading havoc

and damage, will also brush softly

the bronze-skinned natives of South

Sea islands, who tell you as you sail

away, "Goodbye, we shall sit to-

gether again in the caress of the

wind."
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'Not caviar again!"'

NOW!—A Complete
BUTTERFLY COLLECTING
and MOUNTING KIT

to start you

off on a

fascinating

hobby or

profession

Here's what you get in the kit:

• Butterfly net with nylon marquisette bag.
• Spreading board-4" x 12".

• 100 insect pins (imported).

• 40 matt or glass head pins.

• 50 glassine envelopes.

• Locality and determination labels.

• Butterfly forceps.

• Paper strips for mounting.

• 2 ounce bottle of liquid for charging killing

bottle.

• Material for making killing bottle.

• Instruction leaflet.

• Bonus gift of 10 tropical butterflies with
each kit.

COMPLETE KIT only $5.00, postpaid.

BUTTERFLIES FOR ART WORK
• 30 beautiful tropical butterflies: S2.00,

• 60 beautiful tropical butterflies: 34.00,
postpaid

WANT BEAUTIFUL BUTTERFLIES?
• 12 Formosan butterflies including 3 Papil-

ios: SI.00
• 6 Formosan Papillos (Swallowtails): SI.00

FREE price list on request!

THE BUTTERFLY EQUIPMENT CO.
246 North High Street

Mount Vernon, N. Y.

NOW-
Science Gives You

A Short Cut to Learning

Learn Anything

Faster — more easily

witli the Amazing

DORMIPHONIC
Memory Trainer

/f Works for You ... Awake and Asleep
Now, al last, science shows you how to learn by "ear."

Willi this amazing new nietluid— you "start" to learn

while you're awake — then university-tested Dornii-

phonics lakes over, continues the learning process for

you while you sleep. Do you want to learn a language
—Memorize a speech—or an array of important facts,

fisnrcs, formulae? You can do it-easily, quickly in

a FRACTION of the usual learning lime. Even more
—you can correct your speech, break bad habits—even

induce sleep—with this tested new science of Dormi-
phonics. SAVES YOUR TIME. YOUR EFFORT. So

simple lo use children benefit—so helpful and practical it

is used by educators, psvchologists, people of all ages,

occupations and professions all over the world.

Breok Down Barriers to Learning

Find out HOW the Dormiphonic Memorv Trainer

works FOR YOU-how it can help yon learn in less

lime, without intensive self-application.

Write for FREE Book. "A New Dimension in Learn-

ins." or call for FREE DEMONSTRATION-Gel the

Siienlifir Evidence Tadas.

MODERNOPHONE, INC. Circle 7-0830

I
297-067 Radio City, New York 20, N. Y.

I Gentlemen: Please send me your FREE Booklet. I am
I interested in learning more about the DORMIPHONIC
I Memory Trainer and what it can do for me. No obliga-

I tion—no salesman will call.

I
n If under 18. check here for Special Booklet A.

Address..

J
City .

Zone State

est in Dormiphonics is for;

' D Learning a Language C Speecli Imnrovemcnt
' n Memorization ~l Sleep Inducement

1 n Habit Correction D Scliool or College Work
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> In "Boy on a Dolphin," the

aicheological treasure of the title

is brought back to the island of

Hydra. The statue is on the bow
of the boat in right foreground.

I' SoPHiv LoREN and Ahui Ladd in on
of the iinder\saler -scenes.

The Screen
Boy On A Dolphin

20th Century-Fox

(CinemaScope-De Luxe Color)

Reviewed by Myron Gordon
Geneticist, iVctc York Zoological Society

'X'HE opening scenes in "Boy on a Dol-

phin" are magnificent. These dramatic-

ally beautiful shots alone are worth the

price of admission. Spectacular views

arouse a tingling sensation of actually be-

ing afloat on the Aegean Sea and enjoying

the sights on its many islands.

Hydra is the specific locale for this mo-
tion picture which is based upon the novel

by David Divine. It tells a tale of how,
while sponge-fishing, a girl chances to find

a 2,000-year-old archeological treasure—

a

remarkable statue of a boy riding a dol-

phin. Since much of tlie story is devoted

to the intrigues of cashing in on the find,

the script turns out to be but a variation

on the familiar theme of "cops and rob-

bers." Nevertheless, Natural History
readers will enjoy seeing "Boy on a Dol-

phin" for its warm photographic portrayal

of a little-known area of the Mediter-

ranean.

Never have the countrysides and tlie

people of the Grecian isles been photo-

graphed in more beautiful colors and pro-

jected so dramatically on the wide screen.

The brilliant sun spotlights the dazzling

white houses along the steep sides of the

islands that rise as stark mountain peaks

against the blue of sky and water.

The scenes of Athens and the national

archeological treasures have been photo-

Authoritative coniments on films

in the field of nature, geography and exploration

graphed before, but never with greater

skill and appeal. One experiences a strong

spontaneous emotional impact on seeing

the display of these works of art in their

native land. Through the courtesy of a

generous plot, the audience is treated to a

"tour" of the Acropolis, the ancient and

almost inaccessible monastery at Meteora,

and the amphitheatre at Epidaurus—com-

plete with a demonstration of the latter's

amazing acoustics. There are also se-

quences of folk dancing, and the title

song is based on Tinafto music.

Advance notices for "Boy on a Dolphin"

highlighted its scenic beauties of Greece,

of its seas, and of the waters below the

surface of the sea. I must confess that the

underwater scenes are disappointing. Be-

ing limited in scope and variety, they

contain very litde that would e.xcite the

skin-diving naturalist. Altliough a few

drab fishes were permitted to pass by the

camera's lenses, the coral and algal

growths, so far as I could tell, were ar-

ranged from questionable material. But

then my eyes could easily have wandered

from the task of appraising the aquatic

flora and fauna because, constantly in the

foreground, Phaedra, in the lovely form

of Sophia Loren, was busily swimming
through the gray-blue haze of Aegean
waters.

Gast includes: Alan Ladd, Sophia

Loren, and Clifton Webb.
Running time: 111 minutes.

Blue Men of Morocco

A "PEOl^LE AND PLACES" Featurette

A Walt Disney Production

(Print by Technicolor)

Revieived by Jane R. Orttung
Sciciuific As. . DelKirtincItt of Anihropolofiy,

iseuin of Naliiral History

TN the rocky deserts of Morocco to the

east of the Atlas Mountains live small

bands of Berbers, moving about in search

of water and pasturage for their camels

upon whom they dei^end. They breed

camels and sell the surplus animals in the

market in order to obtain flour, tea, and

other trade goods. Many of these people

wear long robes of indigo cloth, and with

the rubbing of daily wear the blue dye of

the cloth tints the wearer's skin. Thus they

are sometimes called the "Blue Men."

In its bare essentials this is a simple

tale, the story of one group of these

nomadic folk and their trek to market to

sell their surplus camels. But the basic

theme is a structure on which the myriad

details of the daily life of these people

are twined, deftly and logically, so that

as the story unfolds it gives a well-rounded

portrait of how these people live.

In the opening scene, children are play-

ing about a few scattered tents, as the

women go about their chores. The camp
is awaiting news of tlie market prices of

camels. We are given glimpses of weav-
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ing, cooking, and household arrangements.

All cooking is done in one pot, and all eat-

ing is from a common bowl, for nomads
must travel light. The men gossip and
drink tea, while the women braid bits of

coral and silver into their hair and orna-

ment their hands with fine-line patterns

drawn in henna.

At last messengers ride in with news
from the market. It is not good; local

prices are low, too low to yield even a

minimum of profit. After much discussion

the group resolves to cross the Atlas

Moimtains to the ancient city of Marra-
icech where they can get better value for

their beasts. The decision is the occasion

for celebration. The men start singing with

a repetitive rhythm reminiscent of tropical

Africa. A girl begins a dance, done en-

tirely on the knees with gestures of the

head and shoulders, harking back to the

days when such dancing was done in the

confinement of a tent. Early in the morn-
ing they move, but not before praying as

good Moslems, facing east, and observing

ritual cleanliness by washing with clean

sand in lieu of water—a substitute per-

mitted in the desert where water is scarce.

The journey is a long one. They pass

from their stony desert terrain into upland
thicket where goats graze in trees. Then
in windswept dune country they are forced

to detour to an oasis village for water.

Ancient and ingenious methods for the

extraction of water are shown here as well

as patterns of water distribution set cen-

turies ago. On they go, through the high

mountains of the Atlas, until they reach

the city of Marrakeeh. It is a city of mud
brick walls with alleys shaded by festoons

of wares. Here is the camel market, and
places to buy rugs, pots and pans, and
foodstuffs . . . and entertainment by sword-

swallowers and snake-charmers.

The movie is enjoyable, and presents

an interesting picture of the life of the

camel nomads.

Running time: 32 minutes.

V A "Blue Man" on his camel—one
of the herd on which the tribe's live-

lihood (Ippends.

YOLIR NEW BOOKS con,in,.,,i Iron, imge 28T

societies, including the Royal Anthropo-

logical Institute, the Royal Geographical

Society, and the Institute of Archaeology.

To these he should add membersliip in the

Zoological Society and the Geologists'

Association, because his real interests seem
to lie in these fields, to judge from this

book.

Mr. Garrington writes accurately, en-

gagingly, and often wittily about animals

and plants, living, extinct, and imaginary.

His book is divided into four parts, deal-

ing' with topics which at first glance are

little related. Part I, Behind the Legends,

discusses such fabled animals as mer-
maids, sea serpents, dragons, and the roc

or rukh. He tells some fascinating tales of

human inventiveness and of human cred-

ulity, but carefully points out that these

legendary beasts all have some small basis

in fact; behind the poetry of symbolism
(and the tall tales) some actual creature

has existed to give rise to the romantic

elaborations. Part II deals with fossils, an
admirable layman's introduction to pale-

ontology, illustrated by the story of the

mammoths preserved in the Siberian

tundra, the geological history of the ele-

phants, and the cHsco\ery of the dino-

saurs.

Part III links the past with the present

through the 'living fossils," the most
famous being, of course, the coelacanth

fish, Latimeria. Mr. Garrington also dis-

cusses the strange and primitive Peripatus,

an unattractive beast possessing character-

istics linking it both with the worms and
the insects; the marsupials of Australia;

and the ginkgo or maidenhair tree. In Part

IV he turns to describe some animals

which man has turned into fossils — the

quagga of South Africa, the passenger

pigeon of this continent, and Steller's sea-

cow of the Bering Sea.

This is an utterly fascinating book. Even
familiar stories are retold with freshness

and vigor, and the lesser-known ones are

illustrated with quotations from original

sources and interesting drawings from old

and obscure publications. The author does

not conceal the sources of much of his in-

humation; on the contrary he provides a

fine bibliography for the reader who
wishes to go deeper into any of these

subjects.

Although written in England, the book
is cosmopolitan in scope and includes

many interesting items from this country.

It is refreshingly free from errors—the few
that this reviewer noted were inconse-

<|uontial (a confusion of dates on pp. 34
and 35, another discrepancy in dates be-

tween original publication and republica-

tion of Beringer's book on fossils (pp.
102-3), and Petovsky for Petoskev on p.

213).

This book can be read with pleasure,

amusement, and intellectual refreshment

by layman and scientist alike. Anyone who

enjoys Natural History will enjoy Mer-
maids and Mastodons.

Dr. Mason is Curator of Physical Geology
and Mineralogy at The American Museum
of Natural History.

o

YOUR NEW BOOKS

PERATION DEEPFREEZE
- by Rear Admiral George

J. Dufek

Harcourt, Brace, $5.01), 243 pp., illus.

Ri'vieived by Serge A. Korff

QPERATION DEEPFREEZE is the
story of the current Antarctic Explor-

ation, told by the Gommander of the Navy
Task Force assigned to the operation. This
is, therefore, the next good book in the
now long series describing the work of

opening up this great continent.

The extent of our ignorance about the
antarctic is one of the most amazing phe-
nomena of the present day. Here is a

continent, almost as large as the United
States and Europe combined, most of

which, up to the beginning of Operation
Deepfreeze, had never even been seen by
modern man. True, it had been circum-
navigated, and the original expeditions in

the early days of the century had deter-

mined the routes to the Pole and the fact

tiiat the Pole was on a plateau at an ele-

vation of about 9,700 feet. But, except for

the fligjit by Lincoln Ellsworth from the
base of the Palmer peninsula to Little

America, nothing was known about the

interior.

Again, with the exception of some ice

thickness measurements at Little America,
and- an excellent section obtained by the
combined British-Norwegian-Swedish ex-

pedition of 1949, almost no data on ice

thickness existed. We did not know
whether the ice under the South Pole was
9 inches thick, or 9,000 feet. Although
rock moimtains stick up through the ice

at places, we still know almost nothing of

the areas between.

The great antarctic plateau, much of it

at high elevations, appears to be tlie

dominant single factor in Soudiern Hem-
isphere weather. Yet just how it operates

we do not know. We do not know much
about the pressure waves apparently

emerging from Marie Byrd Land. Until

now, no seismic observations had been
made in Antarctica. We do not know
whether the aurora, geomagnetism, and
cosmic rays are symmetrical about tlie

South Geomagnetic Pole as they are about

the North Geomagnetic Pole; we have
merely assumed this to be so.

The International Geophysical Year
1957-1958 was conceived and organized

to allow us to make an internationally

coordinated attack on some of the great

areas of ignorance about our planet. One
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Uicy act as scavengers feeding on waste

material dropped by the ants, or other

waste vegetable or animal matter. They
tlnis serve a beneficial purpose in cleaning

up the nest and arc usually tolerated by
the ants.

Some species, particularly of the genus

Crcmastocheilus, are not only tolerated

but are looked after and protected be-

cause they have glands near the front and
rear angles of the prothorax which pro-

duce a secretion that tlie ants like to cat.

The European scarabaeid Cctoniu flari-

cola, passes its larval and pupal stages in

tlie nests of Formica rufu, and in the

United States the closely related species

of Euphoria inda and Etiplioriaspis Itir-

lipcs live in the nests of several species of

ants.

On the other hand, although most of

the species feed on foliage, a few chryso-

nielid beetles do enter and live in ant

nests. These also cannot be considered as

parasites because they feed upon waste

\'egetable material and molds that grow
in ant colonies. The chrysomelid beetles

tliat live in ant nests are largely of the sub-

family Clytrinae. In Europe species of the

genus Chjthra and in the United States,

species of the genus Coscinoptcm have
been found in ant nests.

The larvae of Coscinoptcra construct

cylindrical clay cases in which they live.

Tlic hard head effectually closes tlie open-
ing protecting the tender larvae from tlie

ants. It has been stated that an ant will

sometimes place an egg in the opening

of one of these clay cases as they will in

any convenient crevice. With an ant egg
at hand on its doorstep, the little chryso-

melid larvae will undoubtedly devour it.

If this is a regular procedure, the chryso-

melid larvae, instead of being a scavenger
would then become a parasite. A great

deal of furdier study of these inhabitants

of ant nests is needed.

moDERH mnvns
meaning that it deteriorates.

I recorded a Lacandon voeabu-

lar)' on my tape recorder, using a

wordbook I prize very much for

this work, which contains more than

1,500 pictures in color. Some inter-

esting discoveries came out of this.

For example, the same word was
used for purple, green, and blue.

And though I could get the word for

each part of the face, I could not

draw out a word for the face itself.

It has been proved that the La-

candon language is a form of ancient

Mayan. Recent statistical studies

indicate that the similarity may be
very close. Comparison of Lacandon
word lists with a vocabulary com-
piled sometime within the first

century after the arrival of the

Spaniards shows about the amoimt
of divergence that might have
occurred if the ancestors of both
groups spoke the same language 910

years ago. This implies that the

ancestral Lacandones may have had
close cultural ties with the Mayas of,

say, Palenque, when that classic

center was at its peak, in the eighth

century.

That the jungle Lacandones
should have survived with so much
of their culture intact is indeed re-

markable. On the other hand, we
must remember that, whereas there

are only 200 Lacandones, there are

almost two million other Indians

LETTERS

who speak dialects identifiable as

Mayan. These dialects e.xtend over

Yucatan and parts of Guatemala,
Honduras, Chiapas, and Tabasco, as

shown on the accompanying map.
An outlying "island" of Mayan lan-

guage is found as far north as Vera-

cruz. This is supposed to have split

off from the Mayan stock before the

development of the Maya civiliza-

tion.

The ancestors of my Lacandon
friends Jorge, Mateo, and Chan-Kin
may well have helped to build the

great pyramid at Palenque, where
Mayan art reached its zenith around
692 A.D. Only 40 miles of rough
country separated this primitive vil-

lage from Palenque. But in the

surviving art of the Lacandones
there is no hint that they could have
created the sculptures for which the

Maya artists are famous.

Of the remarkable mathematical
and astronomical science that the

Mayas developed, the Lacandones
show not a trace. Nothing remains
of the written language, or of the

intellectual greatness that found ex-

pression at Chichen Itza. The Lacan-
dones know nothing of the system
whereby the Mayas dated every
event, actually using as the starting

point an astronomical occurrence
that they reckoned must have taken

place more than 3,400 >'ears before
their earliest recorded history.

Animal-
collecting

adventures
in a tropic wilderness

ZOO QUEST
TO GUIANA

With a lively sense of humor and vivid
powers of description, a young British
naturah'st describes his experiences in Brit-
ish Giiiana filming and capturing some
of the oddest animals in the world. His
explorations took him from the broad
savannas and the creeks and swamps of
the Rupununi, to the remote forest re-
serve of the Amerindians. Along the way
the expedition found sloths and anteaters,
manatees and macaws, hoatzins and hum-
mingbirds, snakes and spiders, capybara
and caiman. They photographed ancient
Indian rock paintings and made friends
with some unforgettable characters — as
alive as the animals and equally bizarre!
lUusiraicil niih over 5(9 plwiogiaphs, 5 in
color. $4.50

by DAVID ATTENBOROUGH
Ar your hooksiore or order from

THOMAS Y. CROWELL CO., IV.Y. 16

II
EVOLUTION:

The Ages

and
Tomorrow

G. Murray

McKinley

This stimulating book offers a significant

now concept of evolution, based on the
aiithcirs docimiented belief in the unity
(if mind, matter, and energy, and the

purposeful nature of the evolutionary

process. The author speculates on the
origin of the cosmos: then traces the
evolutionary process in atoms and mole-
cules, living cells, increasingly complex
animals, dwelling finally on the
emergence of man and human society.

Attention is called to the dangers of

overpnpulalion and declining levels of

intelligence. $4,

".
. . summarizes, clearly and accurately,

recent atlrances in our knowledge of most
aspects of the evolulionary process."—Ju-
lian Hu.xlev ill NATURAL SCIENCE.
^'The only book I know which systemati-

cally brings new knowledge to bear upon
the whole subject." — Joseph Wood
Krutch.

"The material is thoughtful, lucidly ex-

pressed and broadly encompassing." —
A.I.B.S. BULLETIN.

Tliroufh hookslorcs or from:

THE RONALD PRESS COMPANY
=15 East 26th Street, New York 10
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If so, you'll be glad to know that

The American Museum of Natural
History publishes a wonderful
magazine for them—

Junior

latural History
Eacli issue is filled with absorbing
pictures and stories about Mother
Nature: animals, birds, people of the
world, the earth, the sea, the sky,
quizzes, puzzles, and other fascinating-

features. No other publication so well
serves the young and inquiring mind
looking for new worlds to conquer.

Junior Natural History is so inexpen-
sive.

i4 issues cost only $1.75;
24 issues, only $3.00!

Give the youngsters around you the
pleasure of sharing your interests in

Nature . . . give them a subscription lo

Junior Natural History magazine.
Simply send your check or money
order to:

American Museum of Natural History,

Circulation Manager, Dept. 6

New York 24, N. Y.

Get UNITRON'S FREE

n Astronomical Telescopes.^

This valuable 38-page hook

is yours for the asking!

With the artificial satellite and space travel
almost a reality, astronomy has become
today's fastest growing hobby. UNITRON'S
new handbook contains full-page illustrated
articles on astronomy, observing, tele*
scopes and accessories. Of interest to
beginner and advanced amateurs alike.

Confenfs include—
• Observing the sun,

moon, planets and
wonders of the sky

• Constellation map
• Hints for observers

• Glossary of telescope terms ^

• How to choose a telescope

• Amateur clubs and research
programs

UniTRON U

of UNITED SCIENTIFIC CO.

204-6 MILK STREET . BOSTON 9, MASS.

Please rush to me, free of charge, UNITRON'S new H
Observer's Guide and Telescope Catalog.

I Name ^
_ Street

City State I

I- ----.. .^yi
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In the collapse of the Mayan Em-
pire the best suffered most. The
Spaniards were not the cause of the

fall. It had happened before they

arrived. They only Europeanized
the remnants.

In about 800-900 a.d., Chichen
Itza bloomed in what archeologists

call the Late Classic phase of Maya
history. Probably not long after 900,

the Toltecs came from Mexico,
bringing gold and copper to a stone

culture. The Toltecs introduced
many of their artistic modes and
religious ideas, including the cult of

the Feathered Serpent and the prac-

tice of human sacrifice by tearing

out the heart. Some of the most im-

pressive buildings at Chichen are

the outgrowth of this blending.

Then in 1204 a.d., the rulers aban-

doned Chichen Itza, and the power
shifted to Mayapan, not far to the

west. This capital fell in turn in

1441, a full 70 years before the arri-

val of the first Spaniards. The great

Maya centers such as Tikal and
Yaxchilan had long since been aban-

doned and were overgrown with

jungle when the first Europeans saw
them in 1696.

The Spanish Conquest of the

Maya area had been practically

completed by 1546, but one strong-

hold held out at Lake Peten in

northern Guatemala. When this fell

in 1697, only the Lacandones re-

mained unsubjugated. And thus

they have lived ever since. They
follow a primitive existence in the

mountains, with the husband help-

ing the wife to bring forth her baby
on a bed of leaves in the forest, and

with the widow burying her hus-

band quite simply, head-west feet-

east, with a lock of hair in each hand
and a bowl of corn paste between

the thighs.

I thought of my Lacandon friends

two weeks later when, by a round-

about route, I reached Palenque and

climbed down into the Pyramid to

gaze upon the recently discovered

"Royal Tomb"—surely one of the

most sublime spectacles of ancient

America. The archeologist Alberto

Ruz had excavated for three years

in the depths of the pyramid before

he finally broke into it.

We know not who the young
Priest-King was. His people had
dressed him in scarlet and placed

over his face a mosaic mask of more
than 200 pieces of jade. A broad

pectoral of pohshed beads lay upon
a shoulder-collar that was trimmed
with green parrot feathers. His

bronze legs were wrapped in strips

of jaguar skin, and on his toes he

wore polished globes of jade.

They had laid him in a solid block

of stone, 9 feet long, 6 feet wide,

and 3 feet thick, hollowed out in an

oblong hole in the shape of a fish's

tail, and they had fashioned a re-

cessed stone lid that closed the

sarcophagus hermetically. Onto this

they lowered a five-ton slab of stone,

its surface engraved with what may
have been a likeness of the man
himself. Above his head was carved

a tree in the shape of a cross, deco-

rated with serpents. And he was
guarded over by sculptured figures

of the Nine Lords of the Night, on

the walls of the crypt.

The chamber was closed by a

massive triangular block of stone,

and they filled the stairway of 67

steps with rubble. But up the whole
length of it they had built a little

tube of stone, so that the great man's

soul could come and go or so spirit

messengers could keep the living in

touch with the dead."

Many explanations have been of-

fered for the downfall of the Maya
civilization, including climatic

change, earthquake, epidemic, civil

war, invasion, social and political

decay, and exhaustion of the soil.

No single cause seems adequate.

Whatever the explanation, when ad-

versity came, the leaders lacked the

will or the wisdom to preserve their

learning, and the "shaggy ones" who
have been content to find security in

the forest have saved almost nothing

of that great culture. Leaf-cutting

ants by the millions have taken over

the mountains that were once tilled

intensively; and if the soulful La-

candones were not so hard to reach,

even they might long since have

been "modernized."

*The Royal Tomb at Palenque is rather remote
for many tourists to visit, but a replica of the
chamber as it would have appeared the day of
the burial has been reconstructed with consum-
mate artistry in the National Museum in Mexico
City, and the jewelry is on exhibit there.
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Light, inexpensive plastic tubing of tough Monsanto vinyl actually

bends to fit the field, affords complete control of v/ater. Outlets

adapt to standard row spacings, send water straight to crop root

zones, reduce loss of water due to evaporation, weeds and seepage.

Creative chemistry permits new
^Arater- saving irrigation method

Newest twist in irrigation is plastic pipe

made with Monsanto vinj-l tliat puts

water precisely where the farmer needs

it . . . with virtually no ivater loss! It

makes flood irrigation possible for many
farmers unable to use this method be-

fore. Growers report plastic pipe saves

up to $5 an acre over sprinkler flooding

and increases valuable crop yields.

Plastic pipe comes in 100-ft. sections

easily carried by two men. It resists

abrasion, won't rot, rust or corrode,

withstands water pressure up to 25 lbs.

a square inch, rolls like a fire hose and
stores easily.

Vinyl plastic pipe is justone more example
of Monsanto Chemistry helping to make
available water go further, last longer.

MONSANTO CHEMICAL COMPANY
St. Louis 4, Missouri

\i
WHERE CREATIVE CHEMISTRY WORKS WONDERS FOR TOU



I I

^t^A'-'

,^ a^*'«:;^£^--jS?**^

ii\

"'M-



NOW-NEW DELUXE 4 DYNASCOPE Reflector

with ADVANCED Precision Features Offers

A Truly Professional Telescope COMPLETE

FOR$
ONLY 79

95
F.O.B. Hnrlford.Conn.

Shipping Wt. 21 lbs.

Express chorges

Inquire for details of con-

venient Time-Payment Plan.

Compare these advanced features with

any telescope at double the price!

4inch Parabolic mirror—pyrex, finished to exacting specifications and guaran-

teed to perform to the limit of resolution! Aluminized and zircon quartz overlaid

to insure maximum protection and lasting use! (The 4-inch mirror gathers V3

more light than any comparable 3y2 inch mirror.)

NEW improved cost iron, true Equotorial and Alt-Azimuth mount with free

moving Polar Axis Rod complete with friction adjustments for any latitude,

declination, and ascension. Rugged, weighs approximately 12 pounds, both

oxes % inch steel supported on 4 bearing surfaces and guaranteed for vibra-

tion free action and necessary smoothness.

K§ NEW ^% inch eyepiece mount with exclusive double draw focus and rack
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3 eyepieces—18MM Huygens, 9MM achromatic Ramsden, 7MM achromatic

Ramsden for 65X, 130X and 167X.

fcy 4-power achromatic finder-scope with crosshairs. Extra large field of view.

^n NEV^ covers for eyepiece tube and open end!

^y NEW bakelite tube beautifully finished in grey wrinkle enamel!

fSf NEW improved hardwood folding tripod legs in natural finish. Sturdy,

balanced, perfect portability!
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Now you needn't spend $150 and up to be sure of high-precision observa-

tion. Nor do you need go to the time and trouble of building your own
telescope to get the most value for your money. For the dollar-and-cents
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precision features are those you would want to select for yourself. But buying

them singly, as an individual, you could never beat our low price. Nor
could you hope to surpass the technical co-ordination and stability that

have been engineered into this superb instrument to meet the most exacting

standards of optical and mechanical superiority!

Fully achromatic, tested and proven by scientists in leading planetaria,

the new Deluxe Dynascope comes to you complete with every part and fea-

ture exactly as described ond illustrated here. Each instrument is carefully

triple-tested before shipment and is accompanied by the Inspector's per-

formance report. Specially packed, it is ready to be set up for observation
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really is. Order it now. Try it at your own pleasure. Compare its performance

with that of any other professional telescope at double the cost or more.
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within 30 days for a full refund. But don't delay. As you know, quality
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Letters

The Cortez Skeletons
Sirs:

In 1951, a Mr. Charles Rippetoe, of Cor-

tez, Colorado, came upon some desiccated

bones in a shallow, hillside cave some sbc

miles northwest of the town, near the site

of an abandoned coal mine. He brought

tliem to the curator of the local museum,

Mr. E. F. Roelfs. As may be seen (photo),

tlie find consisted of a section of backbone,

pelvis, and a left leg and foot.

In December 1956, two young Cortez

men, exploring die tunnels of this same

coal mine, came upon a somewhat larger

but essentially similar skeleton, which

tliey also brought to Mr. Roelfs, together

witli some additional bones.

I first saw the two "Cortez skeletons"

late this spring when I happened into Mr.

Roelfs' one-room museum in tlie base-

ment of tlie city hall. Although I have

some modest familiarity with fossil finds,

I was at a loss to recognize these obvi-

ously fresh bones, rat-gnawed in part,

but still held together in many places

by shreds of cartilage and dried flesh.

1 soon discovered that Mr. Roelfs and

many of the interested people of Cortez

were at an equal loss and that dieir effort

to identify the specimens had led only

to confusion.

One of Mr. Roelfs' first actions had

been to send a snapshot of the larger

specimen to an institution, that shall re-

main nameless here, with a request for

identification.

The e.xpert who framed the reply took

note mainly of the described locality of

tlie second find: ".
. . in a coal mine."

With nothing but the snapshot to work

from, the expert concluded that the speci-

men represented some Cortez amateur

paleontologist's painstaking assemblage of

fossil bones. Checking the age of coal

deposits in the Cortez area, he concluded

tliat such a specimen could well be a

diminutive dinosaur of the Cretaceous

period and so informed Mr. Roelfs.

Because some local people, struck by

die "reptilian" appearance of die restora-

tions, had already thought about dino-

saurs more than once, this apparent, but

actually false, confirmation of their

hunch—coupled with die obvious fresh-

ness of die bones—conjured up an image

of the nearby desert as a present-day

home for cute little survivors from the

Cretaceous!

The West is still the West, and it was

not long after this misconception was

launched that stories began coming into

town. In the early morning hours, the

tales would go, old so-and-so spotted just

such a creature jumping around through

the brush on its hind legs, near McElnio

Creek, while someone across the Utah

line, near Recapture Canyon, had seen

the same tiling.

LETTERS

CoMP.iRisoN of Museum's Weiitern Porcupine (top) with first Cortez skeleton (below).

1 have always enjoyed Natural His-

tory's explanations of the "mysteries"

of nature. Perhaps your other readers

will share my interest in any light the

American Museum is able to shed on

this "Mystery of the Cortez Skeletons."

Chesson H. Kearny

Montrose, Colorado

The Department of Mammals replies:

\\'hile positive identification is difficult

without actual inspection and measure-

ment, the bones of die smaller specimen

are definitely diose of a present-day medi-

um-size mammal. In restoration, the at-

tachment of the ribs is inaccurately close

to the pelvis. All the anterior parts of the

skeleton, including the skull, neck, and

forelegs, are missing, but the remaining

group of bones (to judge from only the

photograph) appear a perfect match for

die foot, left leg, pelvis, and part of die

spinal column of the Western Porcupine,

Erethizon epixanthum (see matching

photo). The restoration of die huibs in

the larger specimen is inaccurate, but all

the bones of the lower leg and foot fit

the same interpretation.

Warning on Bats
Sirs:

Can you help me identify a bat which

I recendy found near my home in Louis-

ville, Kentucky? The creature is formed

like the common brown bat, but its coat

is specked with silver gray hairs, and it

has a blond face crossed by a badger

streak. The eyes are set wide apart and

to each side, while die ears are somewhat

Hke those of a very young rabbit. The

bat has a pug nose, but not die nose-flag

common to some varieties. Its wings have

patches of blond hair near the bones.

In measurement, this bat is about three-

continued on page 392
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The brown-skinned New Guinea hunter

on the cover was photographed by Thomas

Gilliard. a staff ornithologist of the Ameri-

can Museum of Natural History. A native

of the remote Telefolmin area of central

New Guinea, this young warrior is armed

with a black palm bow, and his arrow is

of the special multi-pointed kind used for

birds. Together with bow and arrow, he

is holding a fresh-killed small flycatcher,

the skin of which is now a part of Mr.

Gilliard's study-collection in the Museum.

The narrow yellow bands wrapped about

his waist are rattan "fire-starters". The

marks on his shoulders come from the

rope of a burden he has just set down.

He wears a boar's tusk in his nose, a band

of small cowrie shells as a crown, and a

long sheath of cane windings covers his

hair. For the story of Mr. Gilliard's New
Guinea trip and of a remarkable native

student of bird life he met, see page 344.

The American Museum is open to the Puhlic every day in the year without charge:

Your support of the Museum makes this possihle.
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Revieivs-

Goats browse on thin foliage of acacia in the Danakil desert of French Somaliland.

World's only branched palms grow in Africa and Madagascar. This is in Tanganyika.

Massiv slow in growth, are typical trees of the dry African savannahs.

THE TROPICS

by Edgar Aubert de la Riie,

Frangois Bouiliere, and
Jean-Paul Hanoy

Knopf, S12.50, 208 pp., illus., maps

Reviewed by

HoBART M. Van Deusen

'T'HE tropics have always been a source

ot wonder and delight to naturalists,

but today these lands are assuming an

ever-increasing imi^ortance in man's ma-

turing economy. The authors of this beau-

tifully illustrated book have given us a

most important view, both in word and

picture, of our earth's extraordinarily

diversified and complex torrid zone. Of

even greater importance is their success

in bringing understanding and apprecia-

tion to tlie reader, not only of the varied

resources and conditions peculiar to the

eeiuatorial coimtries, but also of the prob-

lems raised by the impact of our temper-

ate-zone industrialism on the tropics.

No region of the earth is so little under-

stood as the tropics. E. Aubert de la Riie,

a geologist by profession, but a keenly

observant botanist and a photographer

by avocation, competently discusses the

physical factors that control the type

and distribution of plant communities,

and then describes with endiusiasm the

richness of these habitats. Tliese natural

areas are a major part of man's heritage,

and should form an important part of his

endowment to future generations.

Fran(;ois Bourliere, the author within

recent years of two widely-read books on

mammals, focuses our attention on the

almost incredible variety of vertebrate

.and invertebrate life in the tropics' myriad

of available niches. In turn, Jean-Paul

Harroy, Secretary of the International

Union for tlie Protection of Nature, is

primarily concerned with man's utiliza-

tion of the four categories of renewable

resources: soils, water, wild plants, and

wild animals.

Indeed, it is with the interdependence

and delicate balance among these factors

in the tropics that tliis book is primarily

concerned. Man's disruptive pattern of

activity is upsetting this balance. The

soils of these tropic lands are iieculiarly

vulnerable to denudation of natural cover

by the extension of modern agriculture,

and by the great increase in stock-raising

made possible by advances in veterinary

medicine. Water resources fail rapidly as

a direct result of man's exploitation of

the soils.

The imperative message of this book is

that mankind must come to a complete

understanding of the tropical environ-



nu'iit if tliis vast and potentially produc-

tive area is to be retained for future

centuries.

Mr. Van Deusen, a member of the

American Museum's Department of Mam-
mals since 1945, has taken part in two

Museum expeditions in the tropics: one

to Cape York, Australia, and one to Papua.

Jj/ASTER ISLAND

A Stone Age Civilization

OF THE Pacific

by Alfred Metraux

Translated from the French

by Michael Bullock

Oxford University Press, $5.00

249 pp., illus.

Reviewed by

Alphonse Riesenfeld

pEW anthropological popularizations

are viewed with so much skepticism

as books on Easter Island. Hardly any

other spot in the world has had more

fantasies spun about it than this forlorn

little island in the Pacific. All this changes,

however, when the writer is Alfred Me-

traux, one of the foremost authorities on

Easter Island culture, whose present vol-

ume is based on his own field work at the

Island—material which was published in

full in a scientific monograph in 1940.

Starting with a well-written history of

the Island's discovery and leading to its

more recent experiences with slavery and

race mixture. Dr. Metraux unfolds the

whole cycle of native life. He analyzes the

problem of the Island's famous wooden

tablets (with their carved designs) and

the attempts by such scholars as de He-

vcsy, Heine-Geldern, and others to inter-

pret them as a script. Metraux follows

Peter Buck in the belief that the tablets

Ijrobably represent memory aids for Easter

Island bards in the recitation of chants.

One chapter is devoted to the stone

statues of the Island, which have given

rise to so many speculations. Metraux

points out that their weight and antiquity

have been greatly exaggerated and that

we need not postulate a very ancient and

hypothetical people as their builders nor

\olcanic cataclysm as the hypothetical

destroyer of this hypothetical people.

Like Peter. Buck, he divests the statues

themselves of any "mysterious" quality,

so often wrongly ascribed to them, by
.

showing that they are well integrated into

other forms of Polynesian plastic art and

arc the result of the local abundance of

soft volcanic tufa, so perfectly suited to

the carving of statues.

Metraux takes a firm stand against

I

Great stone he.\ds of Easter Island have been subject of speculation for decades.

Heyerdahl's theory that the Polynesians

came from America. This he does by em-

phasizing the totally difi^erent stylistic

qualities of the stone statues of Easter

Island and Peru and by summarizing a

number of other arguments previously

mentioned by several other authors.

Thus, Dr. Metraux's book goes beyond

a mere local reconstruction of Easter

Island culture and assumes the scope of a

wider Polynesian culture, which makes

fine reading for expert and layman alike.

Dr. Riesenfeld was educated at the Uni-

versities of Berlin and Vienna, receiving

Iiis Ph.D. in anthropology at the latter in

1937. He is an expert on cultural influ-

ences and the varietAes of physique to be

found among the peoples of the Pacific.

Lascaux and carnac
by Glyn Daniel

Macmillan, $3.00 127 pp., illus.

Reviewed by

Carleton S. Coon

pRANCE is one vast museum of ancient

and modern art. Glyn Daniel has se-

lected two outstanding prehistoric periods

as his subjects for this charming and well-

illustrated work. These are the cave paint-

ings and sculptures of the Dordogne,

dated at somewhere between 20,000 and

10,000 B.C.; and the massive megalithic

architecture of the Carnac region of Brit-

tany, dated more precisely between 1800

and 1400 B.C. The cave dates are begin-

ning to come out of Carbon 14 analyses;

the megalith dates were established years

Wooden statue reflects parallel style.

Members may order any of the books mentioned from the Museum Shop and receive a 10% discount
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A wonderful

excursion through

time and space,

where the scenery

is the mysterious

iniracle of life

THE

Immense
Journey
By LOREIV EISELEY

"The pages of this book glow with

the wisdom and originaUty of a

scientist who has pondered the

riddle of existence and possesses the

eloquence to put his thinking into

words .... A delight to read ... It

stands by the side of the great
English naturalists." — John Bark-

ham, Saturday Review Syndicate

$3.50, now at your booki

RANDOM HOUSE

THE UNIVERSITY
of CHICAGO
offers you 150 paths



Mecalithic alignment at Carnac, in air view, shows eleven parallel rows ol stones.

T.HE SUN

by Giorgio Abetti

Translated from the Italian

by J. B. Sldgwick

Macmillan, $12.00, 336 pp., illus.

Reviewed by

Thomas D. Nicholson

QRIGINALLY published in 1934, this

authoritative work appears now in

its first English translation, from the

Italian edition of 1954, but with still

further additions and revisions. In this

form it provides an ideal review of solar

astronomy from the time of Galileo, and

is an e.xcellent addition to the basic science

library of the English-reading layman.

Tlie Sun describes in detail the discov-

ery, classification, means of investigating,

and structure of the several kinds of

solar features, summarizing the significant

studies that have been made and the basic

theories of their formation, appearance,

evolution, and contribution to the physical

nature and properties of the sun.

Methods of solar research have come

far since the primitive telescopes of the

seventeenth century opened up this field

of study. It was then that many solar

features first became known—sunspots,
darkening of the limb, granularity of the

surface, the bright faculae. Early research

was largely concerned with the classifica-

tion and description of the phenomena

observed and their progressive changes.

Within the past century, however,

major changes in the objectives of solar

study have followed from the develop-

ment of highly specialized instrumenta-

tion. Such instruments have permitted re-

search into the physical and chemical

states of matter in the sun, conditions in

the layers of its atmosphere, and distribu-

tion and brightness of hydrogen and

calcium gas. Signer Abetti reviews the

history of these accomplishments and

describes accurately the methods and

conclusions solar investigators have re-

ported up until 1955.

The book is exceptionally well illus-

trated. Unfortunately, some of the figures

have been reduced too greatly for their

details to be clearly followed. This, of

course, applies principally to those taken

from other sources; the charts and dia-

grams original in the work are quite clear.

The plates are generally excellent and

provide a fine pictorial record of the sun

in its various aspects and the institutions

and methods that have been devised to

study it.

EXHIBITIONS OF INTEREST:

WHITE ART MUSEUM, Cornell University (through September 27) : watercolors by

Louis Agassiz Fuertes. including a previously unshown group of hawks, owls, and eagles.

NEW YORK STATE MUSEUM, Albany (September-October) : animals in minia-

ture; selected works of Louis Paul Jonas, notable sculptor of many museum dioramas.

Boy's Book of

Frogs, Toads,
and

Salamanders
Percy A. Morris

Do salamanders breathe through their

skin? How do bullfrogs talk under
water? If a mud puppy loses his tail,

what does he do about it? This hand-
some new book tells you all about a

fascinating group of animals that can
be found in your immediate neigh-

borhood. Here are the true facts about
the habits, physical characteristics,

and hfe history of every variety of

amphibian to be found in North
America. The book shows how to

keep them as pets as well as preserve

them as permanent study specimens.

131 sparkling photographs aid in the

identification of these animals and
their eggs. §4

Boy's Book of Snakes
Percy A. Morris

Don't believe everything you hear
about snakes. Here are the true, in-

teresting facts about these misunder-
stood creatures, many of which are

very useful and make good pets. In-

formation on almost 100 different

kinds, including colors and habits of

both poisonous and non-poisonous
snakes. 62 ills. g3.50

Introducing Insects
James G. Needham

A delightful way to become ac-

quainted with the beauty and infinite

variety of common insects. Clearly

and simply, the book relates the story

of the insect world, revealing what
insects are like, where they are found,

and what they do. 85 ills. $2.25

Practical Taxidermy
John W. Moyer

Illustrated, step-by-step instructions

for mounting birds, fish, mammals,
and reptiles quickly and easily at

home with a few simple tools. Shows
you how to prepare permanent life-

like trophies from the specimens you

catch, trap, or shoot. 101 detailed

drawings, photographs. $3.50

Send for complete list of books
on nature, recreation, hobbies, and
sports.

SEND FOR YOUR BOOKS NOW!
Please senri books checlceil

:

n Boy's Book of Frogs, Toads,
and Salamanders, /Morris $4.00

n Boy's Book of Snakes, /Morris 3.50

D Introducing Insects, Needham 2.25

n Practical Taxidermy, /Moyer 3.50

(If'e pay postage wtien check accompanies order.)

Name

Address

City State..

THE RONALD PRESS COMPANY
15 E. 26th St., New York 10
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A Authors wife heads column on collecting trip into mountains. In center: stroboscope for photographs.

n stone HgB naturalist
In a mountain valley near the center of New Guinea, an American ornithologist meets a

Neolithic fellow student of birds, whose land was first entered during World War II

FEW dark worlds still remain

hidden among the remote in-

land areas of New Guinea, and the

scientific treasures they hold are

among the most enticing in the

South Pacific.

New Guinea is the hub of a con-

stellation of some 500 islands, and

the fount from which they have de-

344

rived most of their plant and animal

life. From its hot mangrove swamps

to its perpetual snow peaks, it in-

cludes all the earth's climatic zones

E. Thomas Gilliard, who is Associate

Curator of Birds at The American Museum
of Natural History, is also well known as

an author and lecturer. On one of his

many expeditions, he discovered a com-
plete skeleton of tlie extinct Great Auk.

By E. Thomas Gilliard

from tropical to arctic. Unknown
birds, mammals, plants, insects, and

other creatures await investigation

deep in its mountain recesses, where

men still live a Neolithic Ufe.

Looking back over my visits to

this naturalist's paradise, one exper-

ience in particular seems especially

interesting, because it ties the past
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to the present and, indeed, to the

future. It has to do with one of the

most unusual ornithological assign-

ments I ever undertook and with a

strange personage who played an

important part in it — a Stone Age

hird expert.

My chance of penetrating the bio-

logically unexplored heart of New
Guinea — the region of the Victor

Emanuel and Hindenburg Moun-
tains — came when Mr. Fred Shaw-

Ma\'er, a veteran collector for Lord

Rothschild and the British Museum
told me of a secret wartime airfield

built high in the very headwaters of

the mighty Sepik River. In a valley

between these two mountain ranges,

at a place called Telefolmin, para-

troopers had been dropped and an

emergency strip prepared. Shaw-

Mayer said Telefolmin had recently

been reoccupied by two patrol offi-

cers of the Australian Division of

Native Affairs.

I immediately began to organize

an expedition to attempt to collect

the animal life — chiefly, the birds

— of this remote region. This under-

taking was backed by The Ameri-

can Museum of Natural History, the

National Geographic Society, the

C. R. Vose Exploration Fund of The
Explorers Club, and the Frank M.
Chapman Memorial Fund. My wife

Margaret, a veteran of previous ex-

peditions to the Philippines and

New Guinea, set out with me in

October, 195.3.

But on our arrival in New Guinea,

we found our path temporarily

blocked. On November 8, we
learned that one of the two patrol

officers in the Telefolmin area, Geof-

frey Harris — who had been keeping

bird-lists in expectation of our ar-

rival — had been killed in an am-

bush. A day later, another bulletin

told us that the second patrol offi-

cer, Gerald Szarka, and two native

policemen, had also been killed.

The Australian authorities quite

naturalK- held up their approval of

our visit to the area. It was more

than four months later, in March of

1954, that we made a stormy voyage

along the north coast of New
Guinea and landed at Wewak to

make a final plea to the District

Commissioner for permission to en-

ter the region. We were delighted

to find that the District Commis-
sioner could think of nothing better

than to have a naturalist and his

wife go to Telefolmin. It would help

convince the natives, he felt, that

normalcy was soon to replace the

martial law that had been enforced

since the murders. Of course, we
would have to follow some special

rules. Foremost: I was expected to

take five armed men with me and,

in addition, accept a police escort

that would accompany us day and

night. Obviously, a most unusual

collecting trip!

The next day, Margaret and I,

with our team of Sepik natives,

boarded a Norseman monoplane

and were soon laboring across the

ridges of the Prince Alexander
Mountains. Here the aborigines had

c\it huge "windows" 30 to .50 feet

wide in the mountain forest, caus-

ing the sharpest ridges to resemble

upended saws. Across the openings

they had stretched intricate nets to

catch the flying fox, the world's

largest flying mammal. Soon, the

braided Sepik River came into view

below, and we flew southwest
toward a distant line of peaks pro-

jecting jagged edges through a sea

of cotton cloud.

After two hours in the air we
came close to a tremendous Matter-

horn of a peak and turned east

around a heavily forested bluff of

the Mittag Range marking the west-

ernmost end of the Victor Emanuel
Cordillera. There, at 6,000 feet with

walls of mountain on either side,

lay the Telefolmin clearing. We hit

the grass strip and stepped out to

find three native-style houses, a

A Hair cropped in prison cut, Femsep sits for his portrait, unadorned with
usual tribal finery. Soon after, Femsep and author were deep in birdlore.
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stockade, and a dozen little sheds,

with the Australian flag waving
from a pole just under the mist.

We set up base camp in an aban-

doned mission house about a mile

from the patrol post. But explore

and collect we could not, because

Frank Jones, the Assistant District

Officer, would not let us out of his

sight. Beyond the Telefolmin peri-

meter were uncontrolled natives still

smarting from their defeat at the

hands of 100 police and a team of

white officers — natives who had
nearly succeeded in throwing the

white men out of their mountain
fastness. The police guard stuck to

us like glue, and we were forbidden

even to go to the latrine without

a loaded weapon.

.146

As the days at Telefolmin wore

into weeks, the local natives became
acquainted with our collecting and

began to come into our camp. We
offered matches and salt for speci-

mens brought in, and children be-

gan calling early in the morning

for small transparent envelopes in

which to bring us butterflies.

UJb hsnr of Femsep
Using sign language and a "turnie

talk" (interpreter), we paid gener-

ously for specimens and gradually

amassed quite an assortment from an

ever-widening range. More impor-

tant, the older men began to come.

Often they repeated the name
"Femsep." Clearly, this Femsep had

an exceptional reputation as a local

naturalist. If I showed a picture of

a rare bird, my pidgin-speaker was

apt to say, "Femsep e savy dispela

( Femsep knows this one )

."

When the natives realized that we
had nothing to do with the Govern-

ment or the Mission, we felt our-

selves "accepted." Gradually, our

interest in the animals important to

them formed a bond such as the men
at the patrol post had probably

never enjoyed. At last, Mr. Jones

granted us permission to call on the

famous Femsep—a permission nec-

essary to obtain because this local

naturalist was implicated as one of

the murderers—perhaps the leader—

who had ambushed the two patrol

officers in 1953. Taken mortally sick

after his arrest and imprisonment at
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Wewak, he had been returned to

his native valley by the Australian

authorities so that he might die in

his home district.

We found Femsep in one of the

little villages we had flown over.

Sitting in the round entrance to his

dwelling, he was a tiny man, ema-

ciated by dysentery and fever. His

eyes were yellow and dull, his

strength at low ebb. He was totally

naked, and the holes in his nose

lacked the slender decorative cas-

sowary quills other men wore. His

hair was shorn in a prison cut—the

strands that had once intertwined in

a great horn of carefully wrap^jed

cane shafts were gone.

Mournfully, a harem of women
helped him forward, and we squat-

Mts. *<5^^

M<^:^
^*%

MANDATED TERRITORY
OF

NEW GUINEA

^H- Mts.

^ ^Central Range
;ar Mts. ,.„. »i^^ ^

TELEFOLMIN* ^jk^ "

DUTCH
NEW

GUINEA

L.

Telefolmin valley (map) lies in a mountain knot near headwaters of Sepik.

Panorama (left) , from shoulder of Hindenhurg Mountains, looks out across

cloud-shaded Telefolmin valley to crest of Victor Emanuels (left: Mt. Ifal)

.

ted on the ground between the

houses. Femsep accepted my to-

bacco but quickly handed it to a

full-breasted girl. One by one, 1

turned the colored pictures of birds:

the Superb Bird of Paradise with

its great cape extended, the Queen

Carola Bird of Paradise, with its

six-flagged hatpins and violet chest

shield, and the rest.

He names the birds

At sight of each, the old man's

hollow voice uttered the name.

High and low on the mountains,

near and far, he knew them all and

where they lived. He seemed to

know more about New Guinea birds

than is contained in the books and

reports of a century of exploration.

His knowledge extended from the

tropical forests of the Fly River to

the headwaters of the Strickland.

It even reached over the Mittags

into the tropical lowlands of the

Sepik. Most important of all, his

knowledge included the stunted

mountain moss forest that scraped

the sky all about us — home of a

birdlife little known to white men.

Then, pictures to one side, he and

I talked of Paradise birds of the

highest mountain forest, the so-

called Astrapias — represented by

amazingly different species on all

of the isolated ranges thus far ex-

plored. One that he named the Dan
lived in the "place cold," and with

a shudder he wi^apped his frail arms

around his shoulders and shivered.

Others there included the rare Inem,

the fabulous King of Saxony Bird

of Paradise. I could not identify

some he mentioned, including one

that he named over and over—the

Kondimkait.

Like veteran naturalists, Femsep

and I were soon lost in the atmos-

phere of scientific ornithology. Our
"turnie talk" was left far behind,

for we invented our own language

—a hodgepodge of grunts, hand sig-

nals, and broken pidgin. It was not

long before I knew I was not only

safe but welcome in his realm. Orni-

thology had bridged the gap be-

tween a Neolithic naturalist and his

modern counterpart, even as it

crosses racial and political bounda-

ries in our more troubled and blood-

ier modern societies.

Although his hollow abdomen
clung to his backbone, Femsep was

nevertheless still a monarch in the

Victor Emanuels. Despite the omi-

nous charges against him, one un-

derstood why, when he was neai"

death in jail on the coast, Govem-
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A Young girl of Telefolmin brings

a Bird of Paradise to author's camp.

ment officers, doctors, and pilots

had rushed this man of prestige

and power back to his mountain

retreat to die among his own.

I could easily imagine Femsep

young and lithe, with legs like a

mountain goat. His childhood
would have accustomed him to the

semi-nomadic life of his family,

never staying long at any one of the

huts his father built of split timbers

here and there in valleys far apart

in the forest.

His youthful nights would have

been spent behind the little barred

opening of a fortified hut, warmed
by a smoky fire, the boy curled up
among the big sows and the women.
At dusk, he would have watched

his father join the other village men
to pass the night in the large "house

of mystery," about which many
strange tales were whispered. A
place of eerie voices and sounds,

the 'liouse of mystery" was heavily

protected against attack, with arrow

portholes in the walls and sur-

rounded by a barrier fence beyond

which children never strayed and

women could not pass.

During his family's many jour-

neys to mountain gardens and on

nights spent in the forest, Femsep
would have noted his father's equip-

ment—bow and arrows, fire-starter,

and two little string bags, one worn

under the chin, and the other behind

like a tiny knapsack. In these were

his father's treasures: tobacco and

a few bird plumes, a string of dog

teeth, some cassowary quills, and

a crown made of red feathers from

the flanks of a large parrot. When
entering a village not visited for

some time, he would have seen his

father put on his greatest trophy,

a headdress of King of Saxony Bird

of Paradise plumes.

Femsep's mother would have
traveled naked except for two
whiskbroom-sized fans at the waist,

one in front and one behind. She

would have carried a large string

bag, its top forming a tumpline over

her forehead, while its lower parts

bounced against her buttocks. Fol-

lowing on the rough trails, Femsep

the boy would have emulated his

parents, rarely whimpering even in

the face of bitter weather.

Anything edible found along the

trail was quickly captured and eaten

raw — tree frogs, lizards, insects,

grubs. Often a lizard would be

stunned and carried half-alive in a

net bag to provide a needed snack.

The tender hearts of palms and tall

grasses were eaten, as was a kind

of watercress found beside the few

streams. Occasionally, a kapul or rat

would be spied, and everyone

would take after it hastily like a

pack of hounds. The confused ani-

mal would dive into shelter under

'*^ Bird JOINS array of prepared skins '*' Police (left) stand guard over line of handcuffed suspects, who are to l)e

collecting on expedition worktable. flown to Wewak for trial after slaying of two Telefolmin Patrol Officers.
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forest debris and be easily caught.

The most daring expeditions in-

volved long trips across the "death-

lines" — territorial boundaries be-

tween tribes, that almost no stranger

may pass without risking his life —
into no-man's land to search the

highest forests for the oily nut of

the wild pandanus. These palms

grew in a fairyland of moss- and

orchid-festooned forest, usually

buried in gray mist. Their kernel-

bearing fruits resembled giant pine-

apples, growing one to a palm.

mountain betrayal

On one such journey, I learned,

Femsep's family had visited a peak

in the Hindenburg Mountains, called

Ilkaveep, where the boy helped to

build a low shelter from wild ba-

nana and split palm leaves. There

the little tribe shivered in a mass

of naked humanity each night. For

many days, they searched for pan-

danus nuts, eating them raw or after

burning the huge composite "fruits"

to release the kernels.

Again and again on this Ilkaveep

sojourn, Femsep's family saw signs

of other wandering tribes. One af-

ternoon they met a group of strang-

ers. At first, there was a very care-

ful interchange of talk. Finally, the

strangers gathered around the Tele-

folmin fires, drying their wet bodies

and exchanging news. The new-

comers were Fegelmen people, from

the Isam River — one of the head-

waters of the Fly.

Later, when everyone had been

lulled into a state of good fellow-

ship, the Fegelmen warriors sud-

denly slashed the throats of ten of

Femsep's group. The more agile

Telefolmin women and children es-

caped, racing down the precipitous

trail in terror, Femsep among them.

The Fegelmen group hacked off

the heads and extremities of their

victims and carried the trophies

back to the Isam River amidst great

laughter. A joyous feast was held,

and soon thereafter ten new skulls

decorated the walls of the Fegel-

men "house of mystery."

Such was the environment in

which Femsep grew to manhood.

Sometimes long periods would pass
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without killings, but always there

loomed the "death-line" at the edge

of Telefolmin territory, and always

there was a score to be settled—

a

payback, a life taken — for tribal

memory was long. Femsep's fame

spread. He became a sage, and he

alone among the tribes—the Ifita-

min, the Minyamin, the Feramin,

and all except the Fegelmen—could

cross the "death-lines" and smoke

with neighboring tribal leaders.

From Femsep's viewpoint. World

War II was a time that brought

white men with guns and tools into

his quiet valley to appropriate the

driest part of the flat land for their

own purposes. The missionaries

who followed the soldiers were, to

Femsep, other unimaginable strang-

ers who mocked his ancestral be-

liefs. His own faith held firm, but

the conviction grew among the

Telefolmin youth that Femsep's

ancient teachings were as out of

date as the stone ax he carried.

The departure of the whites after

the war was a time of brief joy for

Femsep and the other old people

of Telefolmin. It proved a brief

respite. By 1949, Femsep had to

face another invasion from the sky.

That year, a noisy little plane came

with two white men in uniform and

some foreign blacks with rifles.

These new whites were friendly,

but their presence meant inevitable

change: soon, each healthy man
found he must work four days a

month for the "Government."

During those five years that

passed before I met him, what had

gone through Femsep's mind as he

clung to ancient ways? Had he been

a leader in the steps to regain his

sovereign land? No one knows for

sure. But one day the airstrip had

been furrowed when the bother-

some little plane came in to land.

And someone among the Telefolmin

had decided that the two patrol

officers should be ambushed, even

as the Fegelmen had ambushed

Femsep's father.

The blow came one day when
the two officers were on separate

patrols, far from the post. Both were

approached by seemingly friendly

natives. There was laughing and

^ Bearded hunter's double-cro^^^l

has shell-band, teeth, animal-tail top.

• Cassowary quills through nostrils

and tooth collar make this decor.

^Parrot plumes top crown of shells.



A FeMSEP's PATRONAGK allowed AITHOR TO VISIT "HOUSE OF MYSTERY" (RIGHT) . Me>' ARE PART OF ARMED ESCORT.

^ Typical village house has oval

hole for door: pigs live underneath.

then bartering of pigs and food.

Even the native policemen confi-

dently left their rifles standing in

the camp. Suddenly arrows flew

and stone axes flailed.

Norman Draper, a Baptist mis-

sionary—the only other white man
in the 70,000-square mile wilderness

—happened to be at the pairol post

when an escaping native poJc.man
returned to give the alarm. He
rallied the police and radioed We-
wak. Within a few hours, planes

brought reinforcements from the

coast. Twenty suspects, including

Femsep, were rounded up and sent

to Wewak for trial.

I have related how Femsep, taken

sick, had been sent home to die.

The other nineteen who stayed be-

hind in Wewak for trial were sen-

tenced to death. The Australian

authorities later decided that such

wild people could not be held ac-

countable by white men's law and

sent the nineteen back to die.r

home district to serve out sentences

of ten years at hard labor.

FemsBp's help

My meeting with Femsep made

XMSsible the series of explorations

that my wife and I thereafter un-

dertook into the magnificent moss

forests and mountains around Tele-

folmin. It was Femsep who supplied

the carriers and directed them to

guide us over hidden trails. There,

among the pandanus, we were at

last able to study the birds he knew

so well—the Astrapias—the Magnifi-

cent Bird of Paradise, the King of

Saxony, and 124 others. Femsep's

huntsmen brought down many of

our scientific specimens widi ar-

rows. All, that is, but the Kondim-

kait, a bird so rare that Femsep had

seen only a few in his lifetime. I

am sure that some day it will bs

found whe.e F^nijcn said i: lives.

After we came back down from

the forests, Femsep was strong
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A Village men climb ladder to house's sinfile entrance. A Fighting shield stands by wall covered with pig jaws.

enough to visit us. Day after day

he would shuffle into our camp to

examine the bird-skins and to tell

me what he knew. He pantomimed

with his body the dances of the

Birds of Paradise. He formed the

nests with his hands; he imitated

tlieir calls. On the ground he

scratched the shapes of their plumes

in full display. He even drew good

maps and understood the scale and

orientation of mine. When forming

a maj), he often stopped to gaze

into the distance and to point, de-

scribing range after range surround-

ing the Telefolmin region.

Thus an important part of my
ornithological map of New Guinea

lias been filled by the words that

flowed from Femsep's lips—eagerly

spoken, razor-keen words—transmit-
ting a lore which is almost certainly

doomed. Criminal or history-crossed

patriot, Femsep of Telefolmin is a

naturalist with whom I am proud

to have worked.

A Proudest trophies in "house of mystery" are human skulls, like this one

(in net hagi . Patrol raid in 1957 turned up 35 new skulls in house nearby.

A STONE AGE NATURALIST 351



TOWERS
in the Sky

At the peak of summer, more than

two thousand men and women stand

guard among our national forests

to report the first signs of a fire

By Wendell Smith

^ This tower in Washington is lookout and dwelling

ABOVE a wooded ridge in the

-ZA. Sierra Nevada a great steel

tower shimmers in the brilHant sun-

light of an August afternoon.

Through the open windows, a slight

breeze blows in from the west, bring-

ing with it a suggestion of the heat

radiating from dark green slopes.

The young lookout keeps close

watch on the expanse of forest that

stretches in every direction. His

eyes systematically scan the familiar

view around him.

Suddenly his gaze is arrested by
a thin column of white rising above

the crest of a mountain far away.

Instantly he raises his binoculars.

Yes, it is smoke! He swings the

alidade, or fire finder, around for

a reading. Then, lifting the mike of

the two-way radio, he reports to

the fire dispatcher at forest head-

quarters miles away.

With his glasses trained on the

smoke, the lookout listens to the

radio conversations his call has

started: the cross-reading from an-

other lookout; the call to a suppres-

sion crew to head for the fire; the

message to a neighboring lumber

camp for more men.

There is a fire in the forest, his

forest, but at least he has the sat-

isfaction of knowing that he has

discovered it — and in time.

This scene, with variations, is en-

acted thousands of times every

summer and fall, in all sections of

the country, on more than 5,000

lookout posts guarding our forests.

It's lonely work, manning a tower,

which is one reason the U. S. Forest

Service frequently hires married

couples for this job. Still, in many
cases, it is the chance for peace and

solitude that attracts people to this

seasonal, heimitlike occupation.

Some lookout stations are easily

reached by car or jeep; other posts

are located in remote mountain

areas where the only transporta-

tion is by shanks' mare or horse-

back. For every lookout there is a

different panorama, and his tower

may be quite unlike the one on a

neighboring lookout.

Structurally, lookout posts are

built according to the dictates of

the terrain. Many lookouts, espe-

cially those commanding a wide

view from a high open spot, are

little more than glass-enclosed cab-

ins. Others are steel towers, some
of which rise to well over 100 feet

above the ground. This type of

tower is especially common in the

level woodlands of the South.

The U.S. Forest Service main-

tains some 2,082 lookout posts in its

149 national forests. Not all of these

posts are manned simultaneously,

however; many are occupied only

during times of extreme fire hazard.

In addition to these Federal sta-

tions, over 3,000 others are situated

in state forests, and many more are

operated by private companies that

own wooded tracts.

Wendell Smith and his wife spent

their honeymoon on a lookout in Stanislaus

National Forest, Calif. A freqvient writer

on natiual history, he says this is his first

article since moving to a "treeless develop-

ment" near Philadelphia.
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A Bearing on smoke column is taken witli alidade atop lookout

tower, and reading reported by radio to forest headquarters.

A Two READINGS from adjacent towers give

cross-bearing, which pinpoints area of outbreak.

In the East, lookouts are posted

as a rule only in the spring and fall,

while in the West, lookouts may be

on duty from May or June through

October or November. Western for-

ests are in more serious danger

from fire in the late summer.

Some lookouts may make several

calls a day to report suspicious

smokes. This is especially true if

their posts also overlook settled

areas, railroads, or lumber or con-

struction operations, since no

chances can be taken as to the ori-

gin of the smoke. Other lookouts

may go weeks, even an entire sea-

son, without seeing the sfightest

suggestion of a fire. Minutes count

in reporting fires, and lookouts must

remain ever alert. If suppression

crews can reach a fire soon enough,

the blaze can be controlled before

serious damage is done to the forest

and before the fire can spread.

Though more fires are started in

national forests by lightning than

by man, those caused by man are

usually more devastating. For one

thing, lightning usually strikes high

on ridges, starting a small fire that

spreads slowly. Then, too, lightning

is ordinarily accompanied by rain.

On the other hand, man-caused fires

are most often started along roads,

trails, streams, or on the lower slopes

of ridges, from where they may
spread rapidly uphill. Fires that are

deliberately set often occur at the

peak of the danger season.

Watersheds, wildlife, soil, graz-

ing land, dwellings, and recreation

areas all fall prey to fire. On New
Year's Day, 19.34, a flood ripped out

of Pickens Canyon, California, and

destroyed 400 homes in the town of

Montrose, taking .34 lives and caus-

ing damage amounting to five mil-

lion dollars. The flood waters came

from a few hundred acres of water-

shed above the canyon where, about

a month eailier, a forest and brush

fire had destroyed the cover of

grass, leaves, and other plant litter

which helps absorb falling water.

Often the fertile forest soil, cen-

turies old, is so badly damaged that

it can grow nothing but weeds.

Seeds that should replant the bar-

ren acres are roasted, and every

seedling is killed.

On April 10, 1948, near Holyoke,

Colorado, a farmer was burning

rubbish in a wheat field when an

unpredictable wind came up. Soon

it was blowing at 50 miles an hour.

The rubbish fire spread over the

farmer's own grazing lands and

roared through neighboring ranges.

Five hundred men fought that fire.

Four farmers were killed and scores

of others were injured.

(continued on page 386)

A Flatlands of Florida need these

extra-tall towers : this one is in

the Apalachicola National Forest.

A. Mountain-top in New Mexico

has a lookout built of native stone.

This is Lincoln National Forest.
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A SaIDU SHARIF, CAPITAL OF SWAT, LIES IN GKEEN VALLEY BETWEEN BARREN HILLS

S>A^AT— ^A^here yesterday

v/alks side by side v^itli tomorrov^

On Pakistan's northwest frontier, a progressive ruler brings a new way of life to his people

By Diane leC. Rawson

Westerners have found fascination in accounts of remote parts of Asia since the days

of Marco Polo. Here is a visit to the legendary land of Swat, including au audience

with the ruling family. The author, with whose writings the readers of Natural
History are already familiar, is surveying the lands to the south of the Soviet Union.

HOW easy it is to recognize a

frontier state, I tliought, as

I rattled along in a lorry toward

Swat. The men invariably carry

guns on their shoulders; the land-

scapes are dotted with fortresses;

and the moment you see a village

you also spot its "burg"—that for-

tified watchtower where keen-eyed

sentries keep a sharp lookout for

unwelcome guests.

Yet the instant I crossed the levy

gates and entered Swat, I realized

that my blueprint would have to

be revised. The road was smooth

and well kept; I stretched my legs

and relaxed my grip—without fear

of bouncing through the roof.

354

Ahead neither man nor beast

blocked our path; instead, pedes-

trians walked single file along both

sides of the road.

Swat—neai-ly 4,000 square miles

in area—lies on the northwest fron-

tier of Pakistan. Officially a part of

West Pakistan, it is a self-contained

unit of half a million people.

We soon reached Saidu Sharif,

the capital. Here again, surprises

were the order of the day. To our

right was a large sport field; next,

a hospital; then, a school. A little

farther on, my driver identified a

large building.

"The Wali college—200 pupils-

no pay," he remarked.

I was a bit confused by this

telegraphic description, but my first

guess turned out to be right: here

education was free for undergrad-

uate students. And if they chose

later to do advanced work, they

received special grants to study at

imiversities outside Swat.

This was only the first of many
times I was to hear the Wali spoken

of as the benefactor of his people.

Although he is an absolute ruler

who could, if he chose, have a sub-

ject's head cut off without answer-

ing to anyone, he does not do so.

Swat is an example of how benevo-

lent an autocracy can be.

Miangul Badshah, or Gulshah-

yada, founded the state and be-

came its first wali in 1917. Deeply

religious, progressive, public-

spirited, and ruthless, he welded

the people of the Swat River valley

into a whole. They prospered, and

NATURAL HISTORY, SEPTEMBER, I 957



/wsjS^^

>^M|' ^-^'^^^ ^

\

A Main iniarket street of Saidu runs along stone retaining wall that curbs seasonal high waters of the Swat River.

A Hilltop fort (top) , a typical Swat police station, was A Single road to Saidu runs through fertile terraced

built to witbstand attacks l)y nomad tribesmen in past. valley that supports Swat's half-million population.
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^ Wooden bridge across Swat River is guarded by policeman (center) , who
knits placidly as pedestrians and donkeys are approaclied by oncoming car.

•^ On upper river, north of Saidu, limber-balks are floated downstream.

^ Humped cattle of Swat feed on grain stalks, spread out in adobe manger.

the state was recognized by India

in 1926. The Wall encouraged edu-

cation, opened public institutions,

improved agriculture, and built de-

cent roads. Then in 1949 he retired

to a life of contemplation, reUn-

quishing temporal sovereignty to

his son, Jahan Zeb.

I received another indelible im-

pression of progress in this state

one afternoon when, in the course

of a hike, I came upon one of the

fortresses I had expected to find

here on the frontier. It was a for-

midable structure with four solid

towers. I described it later to an

official. He smiled indulgently and

explained that, although they had
not done much to change the ex-

terior, this building housed one of

their newest dispensaries.

"I thought you supplied medical

aid to your villages through mobile

dispensaries," I remarked.

The official was full of apologies.

I must have been reading last

year's i-eport, he said; since then

the three mobile units had been

replaced by a number of village

dispensaries.

I was speechless. In America,

such a development might not have

surprised me, but here in this dis-

tant corner! What was the reason

for all this? Were the people of

this region completely different?

No, replied several men, it had all

happened because of their wali.

By now, my one desire was to

meet this extraordinary man, so I

spoke to his secretary. An inter-

view, he answered, couldn't pos-

sibly take place. "The Wali is visit-

ing your country now," he said.

He searched his desk and pulled

out a list—"I am mistaken," he

apologized. "Yesterday he was in

America. Tomorrow he will be in

England."

But the next morning I went to

see Gulshahyada, founder of the

state and father of the absent wali.

At the palace gate a guard took

my name. I expected a long wait

and so was interested in what the

secretary had to show me. There

was the ruler's private mosque, al-

though anyone could go in and

pray, my companion explained;



next, his simple but spacious resi-

dence; and to the left, the swim-

ming pool.

Just then, the guard returned to

conduct me to the Batcha, or "king,"

as many still call him. We entered

a large rectangular room with many
unadorned windows and two rows

of caned amichairs. At the far end,

near a telephone, sat the Batcha,

reading. The moment I entered, he

rose and, coming foi-ward, greeted

me warmly in the manner of all

Pathan tribesmen by placing my
hand between his. One of his sons

was coming to act as interpreter;

he was sorry to keep me waiting.

View of a "King"

The next few minutes, spent in

silence, permitted me to observe

the Batcha. He was an old man,

with white beard and weather-

beaten face, his eyes partly hidden

by horn-rimmed glasses. I liked his

expressive hands—they were the

hands of a man who has seldom

rejected the tasks before him —
though his fingers were long and

tapering. I glanced at his feet and

could hardly believe my eyes! His

white tennis shoes were spotless

and perfectly laced—but where was

the knot? I was fascinated—how
did he get them on and off? At that

moment, the Wall's brother, Sultan

Room, entered. Quickly I looked

down again—it was then that I

spotted the zipper! With that

modern convenience, the "shoeing"

operation would present no prob-

lem at all.

Sultan Room was dressed more
conventionally than his father. Like

most )'oung men of Saidu Sharif,

he wore loosely-draped cotton

trousers topped with a khalqa, or

loose shirt, and an embroidered

pillbox cap. He was a handsome

man and spoke English fluently.

What was I interested in, he

asked. I wanted the Batcha to tell

me about those eai-ly days when
the things I now saw were only

beginning to come about. Asking a

warrior to recount his exploits is

like asking a collector to show you

his treasures. It was evident that

the Batcha relived every moment

as he told how, out of utter chaos

and constant tribal warfare, he had

succeeded in creating a state. His

face was all animation; and more

than once he chuckled over some

remembrance.

He had been born more than 70

years before, the son of a holy man
named Akhund Sahib.

"In those days," said the Batcha,

"there were no roads, only a few

trails. We have an old saying,

'Everything went in the wrong
direction except the river,' and it

describes the country as it was
then." Indeed, the Swat River had

been the only barrier at first to the

tribes pushing in from Dir State,

where most of the trouble came
from at that time.

I recalled Dir State as a beauti-

ful mountainous country where I

had pitched my tent in 1950. There

were scattered villages gripping its

sharp inclines, and one single road

forging northward. Every man I

had met there was carrying a gun

and cartridge belt. But now, Gul-

shahyada indicated, the border of

Swat had been stabilized and fight-

ing as such had died out, though

the old feud spirit had not com-

pletely vanished.

Gulshahyada's amazing feat was

the creation, with only a few sup-

porters, of a state under one head,

himself. One other man, he said,

had done it before him. But this

man, though he had led a vic-

torious army, had not lasted. He
was an outsider from Amb, the

Batcha explained, who belonged

to a different religious sect, and

the people would not support him.

There had been hard times for

Gulshahyada. For weeks, he and

his followers had to live in the

forest, eating whatever they could

find. To regain power, he admitted,

it had been necessary to use devi-

ous methods, but he insisted that

popular support had finally de-

feated the enemy.

"When I went to the villages,"

he told me, "I took only a few men.

I did not want to frighten the peo-

ple or be a burden to the villagers.

When you learn to walk, you can-

not be arrogant. I talked to the

people and slowly won them over."

In the 1920's, the British, finding

Gulshahyada the strongest and most

popular tribal chief, asked him to

consolidate his territories into one

state. Those first years were hard.

"I was known as a tough ruler,"

he said, "and now I had to con-

vince the people that I was not.

So, like a father with children who
are too young to understand, I let

A Tribal children, in town for day,

stay warmly dressed against wind.

A Merchant, in plaid blanket,

offers a caged quail to bypassers.
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First rulek of modern Swat was
Miangul Abdul Wadud Giilshah-

yada, who passed rule to son in 1949.

< Buddhist stupa stands ten miles

south of Saidu: today, people of

Swat are almost entirely Moslem.

them run free, even to the point of

mischief. Then they grew, and I

had to make them understand.

When the first school was opened,

I had to bribe the parents to let

their sons attend. I had to buy the

books, push the children into the

classrooms, and then put guards

outside to keep them from running

away. Now they come on theh

own, and parents ask my son for

more schools." The old man was
visibly pleased by this turn of affairs.

In 1949, Gulshahyada turned the

government over to his son. Major

General Miangul Abdul Haq Jahan

Zeb. He knew a younger man than

himself should take the helm, for

after the paitition of India, the coun-

try had to work at top speed.

Before leaving, I asked the Batcha

about his people, whose appearance

intrigued me.

"They are Yusafzai Pathans," he

explained, "and many of the older

men will tell you they ai^e descend-

ants of the Jewish race. When I

traveled to Jeiiisalem as a young

man, I was sm-prised to find that

those people wear costumes almost

identical with our own."

Later on, during my wanderings

thiough Chitral, Dir, and Gilgit, I

3S8

was repeatedly reminded by their

rajahs that the state of Swat had

come into existence only 30 years

ago and that the term "wall" was

not a title. But the people of Swat

are proud of the youthfulness of

their nation and of the fact that

theh "king" is one of them.

"Who owns the Land?"
A few days after my visit with

Gulshahyada, I met his grandson.

Captain Aurangzeb, who in the ab-

sence of his father, the Wali, was
handling the government. Unlike

liis small, sturdy grandfather, Au-

rangzeb is tall and powerfully built.

His manner is quick and decisive,

and his answers direct.

"Who owns the land here?" I

asked. "The State?"

"We are not Communists!" he

gasped. "The people own it, of

course. They pay seven per cent of

their crops in taxes. But since you

ask, my grandfather owns 2,000

acres — less than many of your

Texas ranchers — and I personally

own no land at all."

He spoke of the 350 miles of fine

roads, of the cultivated fields of

corn and rice, and of the many or-

chards. "The people's holdings are

generally small," he said. "Because

of that and because of the large

stretches of rocky land, we need to

push back the mountains — we need
j

bulldozers rather than tractors."

Two nights later, I was invited to

dinner at the palace, which looks

like a small, attractive countiy

estate. The younger brother of the

Wali-ahad (heir apparent) was

there, as well as another male guest

and his wife. This man said to me,

"I hope you will forgive my wife;

she talks little . . . but only recently

she gave up the biirqa."

Laying aside the biirqa, that all-

enveloping shroud worn by many
Moslem women, may seem simple

enough to us, but actually it is

much more. For the first time in

her life this woman had stepped

into a world of men and women
'

who exchange ideas, laugh together,

and even look into each other's

eyes. She had never had to cope

with this type of situation before,

and I imagine she was a little fright-

ened. Yet without uttering a word,

she managed to look channing and

interested throughout the entire

evening. Just before she left, I heard

her voice for the first time as she

thanked her host for his hospitality.
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I had expected a Pathan dinner,

but many of the dishes were West-

ern — a pohte concession to my
presence. The cream of mushroom
soup was dehcious, the melba toast

crisp, and the chicken was offered

in the form of tender morsels with

fresh, green vegetables. There was

a large dish of piilao, a mixture of

rice, meat, and dried fitiits. The
frozen pudding was mixed with

fresh fruits, and the water was

tinged with lemon extract. After

dinner we were sei-ved qahwah,

green tea with cardamom seeds,

though I was first asked if I pre-

ferred coffee.

It was not long before the melo-

dies of "South Pacific" and "Okla-

homa" came drifting to my ears.

The Wali-ahad explained that he

liked ballroom dancing and only

Western music was suitable for that.

I noticed a graceful vase of bronze

and brass on a side table which, the

Wali-ahad explained, had been un-

earthed barely ten miles from where

I was standing. That marked the

beginning of great excavation

works, for this ai-ea had once been

a center of Buddhist culture. I now
understood the Buddha I had seen

carved out of the mountain wall,

as well as several ancient stiipas,

or shrines.

During the evening I mentioned

my visit to the hospital, where I

had been told that the patients often

came for treatment only after their

diseases had reached an advanced

stage. The Wali-ahad agreed.

"We have only one woman doc-

tor," he explained, "and that is not

enough. Female patients here do not

like being examined by men. We
must have more women doctors."

This was the first time I had heard

a man here show any concern for

women, and I suddenly realized

how few women I had met. Under
their heavy hurqas, they seem to

fade into the background. And if

work in the fields prevents them
from wearing the burqa, they still

always manage to be unobtrusive.

I wondered how deeply the mod-
ernism of two dynamic personali-

^ Spiral stairways decorate modern jahanzeb college, instruction (including veterinary study) is free.
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Listeii

A Miller's son began listening at age 4 in a California eucalypt grove

I
ONCE spent a week flat on my
back in a Los Angeles hospital

—but through the open window

fourteen species of birds spoke to

me about the pleasant, sunny out-

doors. I've heard coyotes bugle a

perfect motif from Handel's

"Elijah," and listened to sandhill

cranes beat out the rhythm of a

samba. Once, in Aaizona, what I

thought to be the yapping of a

mountain lion turned out to be an

Arizona spotted owl.

Nature speaks loud and clear if

we will but keep our ears open.

Hearing is a sense that has been

too long neglected by those of us

who love the woods, the prairies,

the seashore. By listening more

purposefully, scientists can better

understand the world, and the

a\erage person can increase his

cnjoN'ment of the outdoors.

"Yeah?" a friend once jeered.

"What about that damed mocking-

bird that wakes me up at 2 A.M.?"

"If you'll only Hsten to it, instead

of burying your head in a pillow,"

I replied, "you'll find the mocker a

most delightful chap."

Careful listening will demon-

strate that rarel\- as much as seven

percent of the mockingbird's musi-

cal mosaic is stolen from other

birds. Rather than being a pla-

giarist, he is an artist like Anton

Dvoi^-ak who is said by some to

have used .snatches of Negro melo-

dies in his New World Symphony

to give interesting variety to his

own creations.

Luckily, I learned the virtues of

listening at an early age. As a

youngster I had poor eyesight and

maybe that accounts for a keen in-

terest in the sense of hearing. But

I also learned how to make it work.
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Fature is speaking to You
The world around us speaks with many voices. Here, a noted biologist relates what he

has learned during a lifetime of keeping his ears, as well as his eyes, open outdoors

By LoYE Holmes Miller, as told to Andrew Hamilton

When I was a teen-age boy in

Riverside, California, I spent sev-

eral weeks crawling through the

brush along the Santa Ana River,

trying to discover a bird that made

a weird, skyrocketing spiral of

song. I never did find him that

summer.

Next year, I reversed my tactics.

Instead of pursuing the sound, I

sat quietly in a clump of willow,

listened and waited. Slowly and

softly I whistled an imitation of

the mysterious bird's call. Almost

immediately the skyrocket of notes

shot up again. Another call, another

shower of musical notes—this time

closer. Finally, a bird hopped out

on the limb across the little glade.

It was a russet-backed thrush.

Those are things that one doesn't

forget. Time and again in later

years I have listened for this thrush

and called it to me for the sheer

joy of re-living that discovery.

Listening to nature has many ad-

vantages. It equips you with "eyes

in the back of your head," so to

speak. The human eye can see

through only a narrow visual angle.

But the ear can hear through the

whole 360-degree sweep of the

horizon. Moreover, it can pene-

trate through a leafy tree or the

sedges of a pond, "radar" through

the darkness of the night or

Dr. Loye Holmes Miller, a retired

ornithologist and avian paleontologist,

taught at UCLA for 24 years. His book

Lifelong Boyhood describes "the odd

and humorous adventures tliat befall a

naturalist."
!-' ******

Andrew Hamilton is manager of the

Office of Public Information at UCLA. He
majored in political science but also had
two biology courses with Dr. Miller—"the

most enjoyable of my college classes."

periscope around a rocky cliff.

How, you may ask, does one

learn to listen?

Simply by listening—or, I should

say, by discriminate or analytical

listening. For years I have carried

a small notebook in which I jot

down the cries of birds, the thump-

ing rhythms of rabbits, the odd

snorts and wheezes of deer. Since

the ordinary musical scale is some-

what inadequate, I have devel-

oped my own system of hiero-

glyphics to record the sounds of

nature (below). You may wish to

develop something similar yourself.

Do birds talk or sing? Talking is

usually thought of as an expression

of ideas, an exercise of the intel-

lect. Singing, on the other hand, is

an expression of emotion. In all

probability, birds both talk and

sing. I used to feed and "talk" to

a flock of California quail in my
back yard. They had several basic

expressions—"Come!" "Look out!"

"All right!" and "Get away!" In

addition, there was a pure singing

call made by an old cock quail

who seemed to say, "Oh boy, oh

joy! Where do we go from here?"

I'm sometimes asked if there

exists one language for all birds or

all animals. The answer is no—as

surely as there is no universal

language for the peoples of tlie

y
Canyon Wren

<j O

world. The poor-wills understand

the poor-wills and the robins un-

derstand the robins. But it prob-

ably doesn't go farther than that.

Of comse, certain cries of alann

or of distress are universally under-

stood by all creatures. For example,

an Anglo-Saxon-reared pack mule

reacts to a series of cuss words

from a Mexican driver as readily

as if he understood fluent Spanish.

All sounds have definite charac-

teristics. Some of these peculiarities

are so delicate they can be recorded

and analyzed only by the sensitive

instruments of the acoustical labor-

atory. But many of them can be

distinguished by the human ear

after a little practice.

A scientist jpicks things to pieces

so that his mind may grasp how

they were made originally. This is

a constructive process if we don't

stop with just the pieces. A monkey

or a small child can tear things

apart, but an adult's intelligence

can put together in his brain a

restoration of the thing destroyed.

Let's pick apart some of the sounds

of nature, to see if we can under-

stand them better, learn more

readily to recognize them, and

know the birds and animals who
made them. I used to tell my uni-

versity classes that the sounds of

nature can be anaKzed b\" what I

Yellow Throat

Horned OwlBaltimore Oriole

A Samples of Dr. Miller's private hieroglyphic system for notin
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call the five "T's"—time, tone, tune,

timbre, and touch.

Ti7ne implies rhythm. Listen and

you can hear the rhythm of the

wild creatures all around you. If

you are a drumming enthusiast,

listen to nature's drummer boys—

the rattle of a woodpecker on a tin

drainpipe or the tap drumming of

a spotted screech owl.

The spring crowing note of the

California quail is repeated at in-

tervals of about six seconds. The

single hoot of the pygmy owl is

repeated with almost metronomic

regularity at about 60 notes per

minute. A slightly different race

from the mountains of southern

Arizona steps up the rhythm to

70 or more per minute and raises

the absolute pitch. Tree crickets

chirp at a quick, throbbing tempo

in the warmer hours of early eve-

ning, but slow down as tempera-

tures fall later in the night.

Tone may mean the difference

between a pleasant sound and a

harsh sound. A series of regular

vibrations produces a tone, where-

as irregular vibrations result in

noise. The mourning dove and the

great horned owl produce beauti-

ful tones, the crow utters a hai'sh

cr)' that is not a tone at all. A
coyote's bark is nothing but noise,

but when it raises its muzzle and

bugles the rising sun, it produces a

tone that some people swear is

heavenly music.

By listening to bird and animal

calls. Tin Pan Alley's tunesmiths

might find a new source of melo-

dies. The meadowlark, for example,

may sing in a major key that can

be noted on a musical staff without

much distortion. The song of the

A Retired from teaching, Dr. Miller still finds pleasure listening to natiue.

mountain chickadee includes a

minor interval. The golden-crowned

sparrow starts off with the same

interval as the chickadee, then

wanders off-key and stops—as if

abashed by its mistake.

Tune involves pitch. The pitch

of a sound differs with the length

of its waves or frequency. In a

pond or lake, short waves come

lapping up to the shore with great

frequency, while on a sea beach

great waves roll in at long and

pounding intervals.

Similarly, the unseen waves of

the atmosphere burst upon the ear-

drum and arouse wondrous stimuli.

A series of short or frequent sound

waves produces a high-pitched

tone. Less frequent impulses pro-

duce a lower tone. Even a tone-

deaf person can distinguish be-

tween a child's voice and a man's

voice by the pitch. After some ex-

perience outdoors, he could prob-

ably tell a timber wolf from a

coyote or a horned owl from a

spotted owl.

If you are musically inclined, try

carrying a pitch pipe with you the

next time you go on an excursion.

You'll be surprised to learn that

birds possess remarkable fidefity in

the matter of absolute pitch. There

is some variation with respect to

the age or sex of the individual,

but the variation is surprisingly

slight. In general, large birds have

bigger windpipes and their voices

are pitched lower than are those

of small birds.

Timbre makes the voices of the

outdoors recognizable, not by what

they say but by how they say it.

Timbre, or voice quahty, soon be-

comes familial". Suppose you watch

a meadowlark high on its singing

post some bright spring morning.

It will produce the same sequence

of notes for a variable number of

times, then will "put on a different

record" with a totally different se-

quence. But it will still be a

meadowlark song and nobody can

mistake it.

I have watched a single bird

sing three different patterns, all "

within five minutes. One of my
students recorded eight different
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-^ Field class picture, in 1913, shows youthful Miller (right) with students.

songs within a 20-acre area one

spring, yet they were all unmis-

takahly meadowlark songs.

The mountain quail has a

smoothly-rounded whistle, the

golden eagle a hai^sh scream, the

California quail a reedy tone, the

blue grouse a muffled, hollow boom,

the green-backed goldfinch a thin

and wiry piping, and the California

thrasher a bit of a Scottish burr-r-r

in its song notes.

Touch is that unique quality of

sound—mostly accent and inflection

—that individualizes birds. Some
sounds that we would call "chip,"

turn down; others like "tweet,"

turn up. How birds are able to

make certain sounds, 1 frankly

don't know. The varied thiush, for

example, has both a low and a

high sound that results in a weird

vibrating whistle. The sandhill

crane combines a tongue-flutter

sound with a whistle and a grunt-

all three at the same time.

In addition to the five "T's,"

volume is a factor in classifying

the sounds of nature and locating

the creatures that make them. The
origin of sounds coming over a

plain, over quiet water, or from the

sky are often difficult to establish.

Additional confusion is created by

echoes from cliffs, rocks, and trees.

I've developed a crude but effec-

tive kind of triangulation that can

be applied to sounds on the ground.

At the spot where you first hear

the sound, determine the direction

you think it comes from and draw

an imaginary line to it. Now move
at right angles to this line as far as

practicable and draw another ima-

ginary line. Where the two lines

intersect, you'll probably find the

source of the sound.

This device has proved of great

value to me in locating owls at

night. Their voices are often most

elusive during darkness because of

a muffled cjuality and a varied

loudness. The whispered songs of

birds in autumn or winter are some-

times so ventriloquistic that they

can be located in no other way.

A hermit thrush may sing full-

throated from the deep woods, or

it may whisper from a point less

than ten feet away.

Talking Back
Once you have learned to listen

to the feathered and furred crea-

tures of the wild, the ne.xt step is

to try to talk to them. I recall that

my father whistled to the owls

when we went tramping through

Temescal Canyon near Riverside,

Cahfomia, and that a cousin used

to "talk back" to a raven that flew

over as he worked on his farm.

My first attempt at imitating

birds occurred when my brother

and 1 played together in bed. He
cheeped like a baby chick and pre-

LISTEN — NATUKE IS SPEAKING TO YOU

tended to have one in his hands

under the covers. I took to cheep-

ing also. In later years, as a biologist,

I found that I could understand

the creatures of the mountains, the

deserts, and the sea better when I

listened and talked with them.

I've had goldfinches drop down
from the sky and chickadees hop
out of the trees and peck crumbs

from my open hands. I've teased

baffled horned owls in the desert

and in the mountains by imitating

their calls. At the zoo I've set sand-

hill cranes to trumpeting by repro-

ducing their tribal call.

Once 1 conducted an interesting

experiment in trying to teach a

pair of linnets to sing. A student

had brought a pair of three-day-

old linnets into my laboratory. I

placed the raisin-sized birds-

named Nip and Tuck—in a clean

ice cream carton lined with cotton

and fed them bread and milk. Here

was a unique opportunity, I de-

cided, to determine whether bird

songs are inherited from feathered

ancestors or are learned from their

mother's twittt-rings. Heredity or

environment?

Every day for six weeks 1 whis-

tled the sharp, ringing not« of the

canyon wren to Nip and Tuck. It

seemed like quite a trick to play

on them. But if they learned to

sing like canyon wrens, instead of

twittering like linnets, it would be

evidence that the sound waves

beating on their tiny ear drums

were more powerful than their in-

herited chromosomal patterns.

One day Nip woke from a post-

breakfast nap and settled the ques-

tion at once. He opened his tiny

beak and cheeped his first note—

the true and unmistakable sound

of millions of his linnet forebears.

Heredity had won!

The poet ^Villiam Cullen Bryant

once wrote, "To him who, in the

love of Nature, holds communion
with her visible forms, she speaks

a various language." He might just

as well have used the expression

"audible fomis," for nature is full

of many kinds of delightful sounds.

It will pay you in moments of en-

joyment to listen to them.
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A Plodding steadily across i he damp sand flats of moxomoy. a solitary horseshoe crab searches for the sea
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THEOldest Migration
The leathery shells you saw in this summer's sea wrack may have been remnants

of an annual tryst that predates not only man but also the birds and flowers

By Edwin Way Teale

EACH year in the spring and

early summer, the oldest mi-

gration in the world occurs at the

edge of the sea all the way from

Maine to Yucatan. Instinctively

choosing the highest tides of the

month, creatures out of the remote

past—the last survivors of prehis-

toric animals that are known to us

only as fossils — come swimming
and creeping up from the shallows

to deposit their eggs in the tide-

washed sand. Thus the horseshoe

crab engages in a mass movement
that antedates the earliest migra-

tion of the birds, antedates even

the birds themselves. It was a

yeai-ly occurrence long before the

world knew flowers or bees, in-

finitely long—pelhaps as much as

200 million years—well before the

coming of man.

Standing at the water's edge,

surrounded by the smell of the sea

and the sound of the waves, we
witness the event with a sense of

awe. What happens before us forms

one link in a chain of life that we
can follow in imagination back and

back across almost immeasurable

reaches of time. To the tide line

where they themselves were born,

on sheltered beaches of bays and
river mouths all down the Atlantic

Coast, these primitive creatures

make their annual return. I have
seen it many times but never so

spectacularly as once along the

westem edge of Monomoy Island,

at the elbow of Cape Cod.

With Henry B. Kane and David

Garrison I had camped out the

night before among the low dunes.

High tide came early in the morn-

ing, bringing with it thousands of

THE OLDEST MIGRATION

the horseshoe-shaped creatures.

Some advanced singly, others in

tandem, as they massed together

and jostled each other all along the

shallows of the westem shore. On
rare occasions, three were linked

together—once even four—moving

like a small train with the larger

female pulling in front. The
coupled males and females were
not, as is generally supposed, ac-

tually mating. The females deposit

the eggs unfertilized—hundreds at

a time — in shallow depressions

scooped out of the sand. The males

merely attach themselves to the

shells of the female instinctively so

their presence will be assured when
the eggs are laid. Then they spread

their fecundating milt. This gland

secretion contains the sperm cells

that enter and fertilize the eggs.

Observers have reported that the

males usually begin to move to-

ward the shore first and then wait

below the tide line to attach them-

selves to the females as they pass.

If unsuccessful in this, they follow

the general movement and swim
ashore singly.

Wherever we found the creatures

most thickly concenti-ated along a

half a mile or more of tide line, we
saw that greenish eggs had col-

lected in the ti^oughs of innumer-

able ripple marks. Each tiny globe

was about one-twelfth of an inch

in diameter, smooth and slippeiy

to the touch. The slow churning

Edwin Way Teale has spent the sum-
mer gathering material for his third book
in the American Seasons Series. North with
the Spring has now appeared in England,
Germany, and France. Atttumn Across
America is being published in England.

of the water over the nests had
carried away these eggs. At the

same time, it had covered most of

the rest with sand, leaving them
hidden to incubate in the warmth
of the sun. The nests are usually

made at or near the high tide line.

Each is an inch or t\vo deep, and
in scooping them out, the female

uses the curved front edge of her

shell as a plow. Each female de-

posits 200 to 300 eggs, of which
only a small proportion survive.

On Monomoy that late-May day
we saw thousands of shorebirds

dining on the eggs. They were
mainly semipalmated sandpipers.

Hungry fish often swim into the

shallows where the horseshoe crabs

have congregated. And eels are so

ravenous for the eggs that they

sometimes push, several at a time,

beneath a female to devour them
as they are laid.

Within the eggs that sun'ive,

embiyos slowly develop. A month
later, the waters of another high

tide wash away the sand and rup-

tme the shells. If you are there,

you will see them emerge — tiny

creatures suggesting Lilliputian

trilobites," those extinct animals

whose fossil remains are found in

Cambrian limestone. The currents

of the receding tide carry them
down into the shallows.

Because of their external resem-

blance to trilobites, the newly
emerged horseshoe crabs are some-

times called "trilobite larvae." And
according to the most recent au-

thoritative treatise, there is a direct

relationship between the horseshoe

°See "What is a Trilobite?" by John H. Gerard
in Natural History for May, 1956.
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< Journey's start, in tidal

water, sees males hitched
to partners. Coupling is

to assure presence of male
when female lays her eggs.

^ Next step for the pair is to dig
underground in the tide line sand.
Female's "nest" will be an inch
or two below surface, where eggs

will then be fertilized by male milt.
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A Female of tliis pair has now Ijuried lierself in the sand and only male horseshoe crah, tail thrashing, is in sight.

^ Fertile eggs, in exposed nest, show enihryo growth. ^ Closeup of tailless horseshoe larvae, ready to emerge.

3
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crab and the trilobites. Nor is it to

be classified as an arachnid with

the spiders and scorpions, as has

been done previously.

At first, the "trilobite larva," top-

heavy, swims on its back like the

fresh-water fairy shrimp. It has no

need to hunt food. Portions of the

egg yolk remain in its digestive

tract and supply it with nourish-

ment. Usually it remains close to

shore. After the last of the nourish-

ment remaining from the egg has

been consumed, the young creatiore

goes through its first molt and

emerges horseshoe-shaped, resem-

bling the adult in every respect.

Previously it had been tailless; now
it possesses a slender swordtail.

From then on, it continues to

molt and increase in size from year

to year. Dr. Carl N. Shuster, Jr.,

who has been studying the life of

this long-enduring creature at the

zoology laboratory of Rutgers Uni-

versity, reports that each molt

makes it about 25% larger. Even
after becoming an adult, the ani-

mal continues to molt for several

years. The discarded shells, cast up

by the waves and caught in the

stiff beach grass, appear in many
sizes. The smaller ones are light

yellow; the largest are so dark a

bro\vn that they look almost black.

Scientifically, this animal is now
known as Xiphosiira polijphemiis,

but you will still hear it called by

its earlier scientific name, Limiihcs.

It is also known as the horsefoot,

the horsefish, the king crab, the

turtle crab, the panfish, and the

swordtail.

When very young, it feeds on

minute organisms in the ooze; as it

grows, it depends upon larger and

larger prey. Maiine worms and soft

clams make up the bulk of the diet

in adulthood. It never chews its

food. It has no jaws. Instead, a spe-

cial projection at the base of the first

four pairs of "legs" enables it to tear

its food up before stuffing it into

its mouth. It feeds mostly at night.

How long a horseshoe crab lives,

nobody knows. At Monomoy we
saw some ancient mariners covered

with barnacles and limpets. One
had a hole the size of my fist near

one eye, but this didn't bother it

at all. The animal's body occupies

only a small space near the center

of the pan-shaped shell that forms

its armor. Through the hole, we
could see its legs moving.

H. G. Wells once described the

horseshoe crab as resembling a

small boy crawling about under

a tin bathtub with a broomstick

trailing behind. The long sword-

tail has a special use. When a wave
upsets the animal, the tail is used

as a lever for regaining an upright

position.

Ordinarily a horseshoe crab stays

within a few miles of the place

where it hatches and prefers water

from 6 to 35 feet deep. As it swims

close to the bottom, it is aided by

five curious gill-books formed of

parchment-thin leaves totalling as

•^ Molts show growth to adult size. A Off-course horseshoe crab works vainly to surmount driftwood ojjjtacle.
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many as 200 leaflets. These serve

a double purpose. They e.xtract

o.xygen from the \\'ater and also

help propel the animal forward.

The o.xygen thus obtained is car-

ried thi-ough the creature's body

by blood which, as seems fitting

for an animal of such ancient line-

age, is tinted blue. Some students

of evolution have even suggested

that it was from some ancestor re-

sembling this "blueblood" that all

the vertebrates of the world have

descended.

Some Unknowns
It has recently been discovered

that the horseshoe crab can see

ultraviolet and infrared rays that

are invisible to us. And like the

honeybee, it can see polarized light.

Dr. Talbot H. Watennan, who has

made these discoveries at the Os-

born Zoological Laboratory at Yale,

is now seeking to determine

whether the horseshoe crab can

utilize polarized light as the hive-

bee does to orient itself.

Still a mystery to scientists is the

curious distribution of horseshoe

crabs. Aside from the single species

that ranges down our eastern coast,

these creatin-es arc found nowhere

else in the world except in the East

Indo-Pacific area, where there are

four species. Fossils reveal that the

horseshoe crab was once common
in Europe. But there it apparently

disappeared 60 million years ago.

Inasmuch as it can live in tropical

waters and survive if frozen in

northern ice, it is strange that it

should be restricted to two such

widely separated habitats.

Watching this archaic creatine

oir the beach, we saw a number
wandering erratically over the

sand. One horseshoe crab made
eight complete circles in a distance

of less than 100 paces. Another

wanderer met a stranded log head-

on and minute after minute clawed

the ground in an effort to push it

out of the way. But laboratory tests

have shown that horseshoe crabs

have a delicate sense of gravity.

They head almost invariably down-
hill, the direction that would take

them to water—except when the\'

are engaging in the important busi-

ness of leproduction. It would be
interesting to know what curious

change takes place in their simple

nervous system that inverts their

normal gravitational instinct long

enough for them to lay their eggs at

the high point of the tide line.

It doesn't last for long, this in-

clination to go uphill instead of

down. As the v^'aters retreated, we
watched the thousands of horse-

shoe crabs edging slowly back

down the slope of the strand. They
had reached and passed the chmax
of their shoreward movement for

this year and had added another

link in the long chain of their evo-

lutionarily monotonous existence.

Just as birds cross thousands of

miles to nest where they were born,

the horseshoe cj-abs had, in a

shorter ]ourne\', come home to lay

their eggs in the region of their

birth, wheie land and sea meet.

Joirney's end: many of these horseshoes, unable to right themselves, will die when gill-booivs dry out.

THE OLDEST MIGRATION 369



^ Trunk OF KARRI (E. Diversicolor) rises 100 feet without a branch

THE WIDESPREAD

EUCAIYPT
An Australian native, this useful tree is

now grown in over twenty other lands

By John Sidney

IN April, 1947, County Forester

Spence Turner of Los Angeles

sent to Western Australia for seeds

of a eucalypt tree called the jairah.

A Western Australian newspaper

reported the item and headed it

facetiously: He Wants to Grow
Firebricks! Its readers understood

the joke: the jarrah tree produces a

well-nigh fireproof wood.

Practical jokers in Western Aus-

tralia sometimes give newcomers
the hopeless task of lighting a fire

with this rich red-colored wood.

There in the big timber country

people use it for chimneys. After

ten years of roaring log fires, the

jarrah chimney planks are barely

charred. In Perth, capital of West-

em Australia, fire buckled stout

steel girders in a factory but merely

charred the outside of the factory's

heavy jarrah beams.

Tliis astonishing timber is nearly

indestiiictible. It resists decay, ter-

mites, and shipwoiins. JaiTah rail-

way sleepers last 40 years or more.

Wharf piles have been discovered

sound after 50 years. For half a

century, ti-affic in London's Picca-

dilly, Pall Mall, and Regent Street,

and in Paris's Rue Chateau d'Eau

and Rue Lafayette has rolled over

paving blocks of jarrah.

Surprisingly, the extraordinary

eucalypt timber is easily \\'orked

and makes very fine furniture. The
jarrah {Eucalyptus marginata) is

the Robert Ripley showpiece of a

protean genus of trees that domin-

ates the Australian landscape and

comprise 94 per cent of Australia's

forests. The eucalypts cover large

areas of a continent that is almost

as large as the United States.

They are bewildering in their

variety and adaptability. Ghost

gums with paper-white trunks and

twisted arms grow above the snow

line in high ranges, and straight-

backed giants soar up from the

valley sides. Red gums, blue gums,

spotted gums, and a host of others

—often with misleading names like

box, oak, apple, and mahogany-
spread their huge tangled arms

over mountain slopes, swamps,

savannas, and streams. Dwarf euca-

lypts, called malices, with leathery
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leaves and wizened limbs, contrive

to live in parts of Australia's

Sahara-like interior.

The genus was first named in

1788 by FHeritier. He gave the

very apt name of eucalyptus (lit-

erally "well-covered") to a speci-

men of what is now called

Eiicali/ptiis obliqua. It had been

collected from Tasmania by Nelson

and Anderson on Captain Cook's

third expedition in 1777. The de-

scription "well-covered" refers to

the lid, or operculum, covering the

stamens in the bud stage.

One of the earliest students of

Australian eucalypts was Baron

von Mueller (1825-1896), who de-

scribed 100 species. Today over

525 species and 160 varieties have

been classified. Large areas of

Australia remain to be explored

botanically, and it's quite possible

that up to 1,000 species will ulti-

mately be described.

Identification of eucalypts is dif-

ficult even for expert botanists. The
tree's bark and general appearance

have not proved suflScient for clas-

sification. Young and old leaves as

well as buds and fruit have to be

considered.

Faced with this problem, the

average /Australian picks out a few

trees and calls them red gum, blue

gum, white gum, mountain ash,

ironbark, and stringybark. The
name "blue gum" is applied to at

least eight different species. There

are ten red gums and fifteen

whites. The rest are simply called

gum ti-ees. And perhaps this isn't

such a bad idea, as long as the ex-

perts can't agree. The dividing line

between a species and a variety

of eucalypt often remains a matter

of individual opinion.

Strictly, the "gums proper," or

"smooth barks," number only about

120 species. But these are the most

striking and characteristic of the

eucalypts. Someone once called

them the "evergreens with deci-

duous bark." The bark peels away

in long ribbons or plaques in

autumn.

The other 400 eucalypts can be

conveniently but arbitrarily divided

into five groups: ironbaiks, with

very strong, thick, hard, and deeply

furrowed bark; bloodwoods, with

thick scaly bark; stringybarks;

boxes, with thin scaly bark; and

finally a mixed bag of blackbutts,

woolly butts, mahoganies, and pep-

permints with thickish bai'k. Many
of this last group ai-e "half barks,"

with smooth upper branches and

rough trunks.

What most eucalypts have in com-

JoHN Sidney is a fifth-generation Aus-
tralian whose writing has been published

on three continents. In 1951, he was
awarded a Commonwealth Literary Fel-

lowship. He wrote "Tree-Leaping Kanga-
roos" (Natobal History, Dec, 1955).

mon is a sparse foliage of sickle-

shaped leaves hanging in sheaves.

These gray-green leaves are tough

and leathery and have a large vein

running round the edge. They
exude tiny oil globules, which give

Australian forests their character-

istic eucalyptus aroma. It is popu-

larly asserted in Australia that the

eucalypts never shed their leaves.

The eucalypts do shed them, of

coruse, but always retain a good

proportion, as do many other

"broad-leaved evergreen" trees of

mild climates.

Eucalypts are hardy and quick-

growing. Certain species grown

from seed have been known to

reach 60 or 70 feet in 20 years.

They are also adaptable; the in-

digenous Australian eucalypt is to-

day cultivated in 36 countries in

the milder temperate regions of

the globe. Several species have

showy flowers and are fine orna-

mentals for highway and park use.

They are also grown in Brazil for

railroad ties, pulp, and fuel and in

Spain and Portugal for mine tim-

^ Ikonbarks rise high in a temperate Tasnianian forest.

^ In dry interiok, at Alice Springs, eucalypts are low.
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bers and viscose cellulose. In Cen-

tral and South Africa, eucalypts

are grown for mine timbers, fence

posts, and fuel. Italy, Morocco, and

Israel have found them useful in

soil stabilization, crop protection,

and for fuel and pulp. India and

Thailand grow eucalypts for fence

posts and round timbers. Cali-

fomians prize them as ornamentals

and windbreaks. Few eucalypts

can survive if the temperature

drops to 20°F. for more than a few

hours, but in favorable localities

planting for pulp and cellulose is

on the increase.

Brazil is the leading eucalypt

cultivator, with 75(),0()0,000 trees

(100 species) growing on 900,000

acres. Next is the Union of South

Africa with 425,000 acres, followed

by Madagascar (337,500 acres),

Spain (250,000 acres), and Portu-

gal (150,000 acres).

California has been growing eu-

cah'pts for a century, long enough

to claim one of the group as its own
and call it the California blue gum.

Some even deny that it ever was

an alien. Eucalypts also grow in

Arizona, Florida, and New Mexico.

All eucalypts are hardwood. But

this is a technicaHty that doesn't

say what it appears to say, at least

to the layman. Experts apply the

term to all woods with pores. In

the actual degrees of hardness

thei-e is considerable variation. The

boxes and ironbarks are among the

hardest in the world; others are

reasonably easy to work. One West-

ern Australian eucalypt, yate {Eu-

calyptus cornuia), is so hard that

pioneer settlers used it for the cog-

wheels in their wind-driven Hour

mills. Its breaking strength ap-

proaches that of wrought iron. The

white box of New South Wales and

Queensland is four times as hard

as English ash, which itself is quite

a tough wood.

Eucalypt timbers can be divided

into two great classes: the red

woods and the pale woods. Many

are so heavy that they sink in

water. Their toughness, strength,

weight, and handsome appearance

have won them friends all over the

world. Railway sleepers of jarrah

wood ai-e widely used in Soudr

Africa, Ceylon, Mauritius, Malaya,

and the Middle East. Sleepers

made of this wood outlast several

sets of rails. So do those of wandoo

(
Eucahjptus rcdunca )

.

Another fine eucalypt timber is

that of the miscalled mountain ash

or giant gum
(
Eucahjptus rcgnans )

,

whose pale-colored traceable tim-

ber has grain that runs as straight

as a ruled hne for tens of feet.

I once saw a woodsman split half-

inch palings six feet long by one

foot wide, each perfectly alike.

The king-emperors of the Aus-

tralian bushland are the mountain

ash, whose silver trunks are as

straight as gun barrels for 150 feet,

even 200 feet, before the first

blanch. I've stood in a regal acre

of 27 of these elegant trees, the

highest 300 feet tail. They had

been saplings when the Mayflower

set sail for the New World.

Of all the living trees in the

world, only the sequoia soars higher

A Size of ihis felled "snioolli hark" eucalypt may he gauged from axe (left)

.

than the mountain ash of eastern

Australia. Sixty jears ago there

were enormous mountain ash in

Victoria which may even have

topped authentic records for se-

quoias. The Founders' Tree
(
Se-

quoia scuipcrvircns) in Founders'

Grove, California, is 364 feet high,

but it is said that a mammoth
Eucalyptus rcgnans which once

grew at Thorpdale, Victoria, had a

height of 375 feet. Another majestic

tree, not far away, was 331 feet

high and was muned Mark Twain

in honor of the famous American

humorist, who visited Australia in

1895-6. Unfortunately, this one

perished in a bush fire.

Old men in Victoria have told

me about colossal trees that were

supposed to be 400 or 500 feet

high. Such reports may be wide of

the mark, but just how tall they

were we shall never know. No
surveyor measured them. But Al-

fred Russell Wallace, the famous

naturalist and collector, writes of

a fallen tree that he says was 450

feet long. And I've been shown the

laded photograph of the burnt-out

stump of one forest monarch with

an inside diameter of 26 feet. It

was used for years as a church

and later as a stable for five horses.

This giant eucalypt had a girth of

more than SO feet. (The girth of

Founders' Tree is 47 feet.) I've

also seen photographs of two other

mammoth trees, one with a girth

of 97 feet, seven feet from the

ground; the other was 112 feet at

ground level. Eighteen men linked

hands before they could encircle

the latter's trunk.

All these mighty trees are gone.

Some fell before the axes of set-

tlers; others were destroyed by

bush fires. The tallest known living

tree of the species Eucalyptus

rcgnans is 320 feet. We did not

know of its existence until April,

1956, when forestry officers dis-

covered it in virgin forest in Tas-

mania. Maybe we will yet find a

400-footer to take world honors in

tall timber. Be that as it may, the

globe-trotting eucalypt is probably

the foremost arboreal migrant in

the forests of the world.
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^ Wet and content in new-fokmed pool, this eastern spadefoot inflates pouch, sounds his mating call.

Eggs, laid in puddle, will hatch quickly and the tadpoles are ready for a life ashore in ten days.

Scaphiopus-THE rain frog
That rain puddle frog didn't fall out of the sky : it dug its way up from under the ground

By Kenneth L. Gosner

SOME people call them "storm

frogs" and quote the old yam
that they are "rained down" in sum-

mer cloudbursts. "Rained down
from where?" you ask. "Well," the

farmer replies, "they've never been

here before. Where do you say

they come from?"

We are standing on the edge of

a large rainpool. At the bottom of

the half-gallon jar the farmer is

SCAPHIOPUS — THE RAIN FROG

holding, sits a curious frog. Schools

of smoky-brown tadpoles mill about

feverishly in the shallows of the

rainpool. As they turn in the sun-

light, glints of gold flash from their

tiny bodies. The frog and the tad-

Kenneth L. Gosner has been on the

science staff of the Newark Museum for

11 years. He has made special studies of

New Jersey frogs and is particularly inter-

ested in color phenomena in nature.

poles are the farmer's evidence of

an unusual event that has taken

place on his property. Where did

the "storm frogs" come from?

One week before, neither the

pool nor the frogs and their off-

spring were there. Then it rained,

rained hard, all one night and most

of the following day. Late the

second night, the farmer was awak-

ened by a considerable noise com-
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ing from a coiner of the pasture

behind his barn. This hubbub was

so unusual that the farmer pulled

on his pants and rubber boots and

went out to investigate.

Several hundred yards from the

house he found himself near the

center of the clamor—a deafening,

confusing caterwauling. The run-

off from the unusual storm had

formed a pool about a quarter of

an acre in size, but hardly more

than a few inches deep. In the

light of his lantern the pool seemed

to be dotted with vibrating ping-

pong balls. Looking more closely,

he found that each "ping-pong

ball" had a frog attached to it and

was really an inflated vocal sac.

Aided by this pneumatic equip-

ment, the males were exercising

their loud, booming voices. When
the calls of individual songsters

were sorted out, the farmer noted

that they went "wank-wank-wank,"

repeated in a steady, insistent way.

The sleepy farmer, disgruntled

at being roused out of bed, turned

around and went home, picking up
one of the creatures, without think-

ing much about it, to take back

with him. By the following after-

noon the rest of the frogs had dis-

appeared, but the pool contained

much spawn distributed in tangled

strings and bunches of iiTegular

shapes.

What is it?

Neither the farmer nor his neigh-

bors had ever seen a beast like this

before. The animal's most con-

spicuous features, now that its big,

white vocal sac had collapsed, were

its eyes. They were extraordinarily

large and bright yellowish-green.

They gave it a rather comical, wide-

eyed expression of wonder and in-

nocence — not the wise, meditative

look of ordinary toads, nor the

blank, moronic stare of "pond frogs."

The fai-mer said it was a "frog";

others said it was a "toad." It had
short legs and a squat form; it

looked like a toad. But it had very

large, strongly-webbed, froglike

feet, and its skin was thin and soft.

Someone thought it might be a

"storm frog," and so it was called.

The farmer's captive was a

spadefoot—its scientific name, Sca-

phiopiis. Both the common name
and the scientific name have prac-

tically the same meaning and refer

to a dark, horny ridge on the outer

edge of each hind foot. This spade

is used for digging, an occupation

with wliich spadefoots are preoccu-

pied. If you hold a spadefoot in

your hand, it tries, with a curious

backward shuffle, to burrow be-

tween your fingers. Place it on

sand or loose soil, and it will dig

itself out of sight immediately.

These fossorial proclivities explain

why people seldom see spadefoots.

^ Horny "spades" on hind feet

are digging tools Scaphiopus uses

to shuffle its way underground.

In the arid Southwest, the Great

Basin, and over much of the high

plains of the West, spadefoots are

fairly common. East of the Missis-

sippi the hermit sxaadefoot is

equally abundant in many parts of

the Gulf coast and on the Atlantic

Coastal Plain. Despite the wide

distribution of these animals, many
people five next door to them with-

out ever making their acquain-

tance. Except for occasional out-

bursts of noisy activity, they are

inclined to be seclusive.

For a long time naturalists ex-

plained their seeming rarity by

saying that the spadefoot spends

years below the surface of the soil,

without ever emerging. We are

still not certain that some of them

do not live this way, but, in the

humid Southeast at least, spade-

foots come out regularly on warm,

rainy nights.

In the drier parts of the West,

rainy nights are infrequent and
unpredictable. Long periods of

drought provide a perilous exis-

tence for amphibians. Salamanders

are virtually unknown there, and,

except for some of the toads, most

tailless amphibians find such ter-

rain equally uninviting. Yet these

dry regions appear to be the na-

tural homeland of the spadefoots.

Spadefoots belong to a distinct

family of toads—or frogs—and their

nearest relatives live in Europe.

The New World branch of the

family has been here a long time.

Fossil spadefoots, apparently little

different from present-day forms,

have been found in rock beds that

were laid down more than twelve

million years ago. Fom- or five

species are recognized today but

they are all somewhat similar in

appearance. Their activities also

conform to a single, general pat-

tern that is related to suwival in

places with a poor water supply.

While the eastern species has less

to contend with in this regard than

its western kin, its habits are essen-

tially the same.

Adult spadefoots escape from
drought by digging, and have been
found as deep as a yard or more
below the surface. As extra insur-

ance against drying out, these ani-

mals, like true toads, probably

carry with them a reserve supply of

water stored in the urinary bladder.

In an emergency, the amphibian

can draw on this reserve to main-

tain its body fluids at survival

level. In the open air, spadefoots

dry out as rapidly as do other frogs,

but they can withstand a somewhat
greater loss of body moisture than

most.

The chief problem of spadefoots

is to provide for the continuity of

their race. Eggs are laid in water

and the young pass through a tad-

pole stage before emerging as land

dwellers. This is the familiar pat-

tern of amphibian life, but it is

exposed to special perils in arid

regions. Chief among these is the

uncertainty of the water supply.

Rainfall is irregular in quantity and

occiurence. When it does rain, re-
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suiting temporary pools become the

principal breeding sites. In the

East, spadefoots seem to choose

such places deliberately for egg-

laying even when less precarious

situations are available. Puddles of

the sort used as spadefoot nurseries

last only for a short time unless

more rain comes; and the odds are

often stacked against the siuvival

of the young imtil they are able to

crawl out on land. Since spadefoots

have been meeting these obstacles

with some success for countless

generations, we may naturally ask

how they do it.

The signal: Rain

First, spadefoot breeding activity

is geared to rainfall. This is in

contrast to the behavior of many
amphibians in temperate latitudes

which have the egg-laying season

governed to a large extent by tem-

perature. Spadefoots seldom
emerge for breeding except follow-

ing heavy rain, the heavier the

better. In many parts of the West,

the annual quota of rain falls during

the warmer part of the yeai". This

is a fortunate coincidence as far as

the spadefoot is concerned, since

the rate of development of eggs

and larvae is greatly influenced by
temperature.

If spadefoot eggs are kept at

ordinary room temperature, they

hatch in about a day and a half,

and the polliwogs go through their

part of the cycle in two or three

weeks. Under the summer sun, the

waters of temporary pools heat

very rapidly and, at temperatures

just below the level at which the

animals run the danger of being

"cooked," growth is speeded up phe-

nomenall)'. When pushed nearly to

the limits of tolerance, spadefoot

eggs hatch in less than IS hours, and
ten days later the first young spade-

foots leave the water. This is dan-

gerous living, indeed, because water

warm enough to sj)ark such rapid

development—close to a constant

90°F.—is hot enough to kill some
of the tadpoles. This, nevertheless,

is the spadefoot way.

Low temperatures, by contrast,

usually spell the doom of spade-

SCAPHIOPUS — THE RAIN FROG

foot broods by prolonging develop-

ment beyond the life of the breed-

ing pool. In cool waters hatching

may be delayed a week, the tad-

pole stage for two months.

Spadefoot embryos and larvae

not only have a tolerance for higher

temperatures than many amphi-

bians but their rate of development

—other things being equal—is also

higher. They may be compared in

this respect with the common bull-

frog whose young have a similar

ability to withstand high tempera-

tures but who develop more slowly.

Bullfrog tadpoles spend two years

becoming frogs and in conse-

quence, this giant species must lay

its eggs in deep, permanent ponds.

They may be in danger of being

eaten by turtles, fish, herons, and

other enemies that seldom plague

infant spadefoots, but bullfrog tad-

poles are not usually in peril of

being stranded in drying pools.

Spadefoot tadpoles evince their

high rate of metabolism by constant

swimming activity. Unlike most

tadpoles, they appear to be largely

carnivorous. They are not even

averse to eating each other. Can-

nibalistic habits would not appear,

at first glance, to give much prom-
ise of guaranteeing the future of

the spadefoot clan. Under the best

of conditions only a small percent-

age of amphibian tadpoles survive

to maturity, and cannibalism
among spadefoot young not only

nourishes the surviving young but

also helps to relieve the problem
of crowding in drying pools. The
spadefoot way of life is a hard one

generally, but despite these dangers

"storm frogs" have managed to sur-

vive in habitats that few amphi-

bians attempt to colonize.

While much remains to be
learned about the ways of spade-

foots, enough is known already to

give a picture of close adaptation

to a rigorous environment. Struc-

turally, the spadefoot family is a

primitive one, giving it a place near

the bottom of the family tree of

frogs and toads. In its fitness to

deal with a hazardous existence,

the spadefoot is a specialized ani-

mal. In its own way, the "storm

frog" gets along very well, indeed!

<-'-y^i'::^^:'^.^j^M^^0^^^^^^^

*• Spadefoot can also be recognized by vertically elliptical pupil of its eye,
which expands in darkness (above) but contracts to mere slit in sunlight.
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A Inscription house lies at base of a shallow cave above ancient farmlands in nitsin canton
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Navajo NATIONAL
MONUMENT

Three of our finest pueblo ruins may be found in settings

of dramatic beauty near the corner where four States meet

By William B. and Joan L. Sanborn

HIGH in the piiion- and juniper-

clad mesa country of north-

eastern Arizona, amid the

spectacular scenery of the Navajo

Indian Reservation, is Navajo Na-

tional Monument, one of the least

accessible areas in the National

Park System. Set aside in 1909 by

Presidential proclamation, Navajo

National Monument features the

three prehistoric cliff dwellings of

Betatakin, Inscription House, and

Keet Seel. These ruins, the largest

and best-preserved cliff pueblos in

Arizona, are located in settings of

unparalleled beauty.

It was early June and our route

carried us north from Flagstaff

toward Navajo country. Eleven

miles north of Cameron, we turned

eastward, leaving behind the paved

luxury of U.S. 89 for the dirt road

that would become progressively

worse as it penetrated into the Res-

ervation. This western approach to

the Monument is through Marsh

Pass leading to the trading post of

Kayenta in the heart of the barren

Navajo Reservation.

Our first stop was at Tuba City

to inquire about the road. A mail

truck driver said that it was a bit

muddy here and there, but O.K.

We had no trouble in negotiating

the perennial drifting sands of the

road near Castle Buttes and Tona-

WiLLiAM B. Sanborn, Supervisor of

Audio Visual Education, San Francisco,

has written many articles for Natubal
History. Joan L. S.\nborn, a former

zoology major at the University of Iowa,

accompanies her husband on field trips.

lea. A few miles further on, the

trader at Begashibito told us that

the Monument entrance road was
passable. Marsh Pass had been

graded recently and the miles

slipped away until we came to

Calamity Flats and the sign point-

ing north, reading "Navajo National

Monument, Betatakin — 15 miles."

The road into the monument area

is a narrow, rough, two-rut affair

that crosses sagebrush flats, sand,

and the bare rocks of the Zilnez

Mesa. The National Park Sei-vice

A Smallest of tlie three main ruins, Inscrii)tion House has only 75 rooms.

Here, Joan Sanborn looks across the site, which was rediscovered in 1909.
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A Keet seel is also protected by cliff overhang. With some 160 rooms, it

is Arizona's largest and Ijest-preserved rnin. It dates back to 1116 A.D.

A Inscription from which Inscription House takes name is noted by author.

The date, 1661, may have been written by some passing Spanish explorer.

keeps this road to Monument head-

quarters in reasonably good condi-

tion and the average passenger car

can make it. The last quarter-mi'e

is over l^are sandstone, and one or

two miles an hour is about the top

driving speed.

Finally the headquarters build-

ing came into view and we saw our

good friends, Ruth and John Au-

buchon, waving to us from the

parking area. John, or "Auby" as he

is called, was Superintendent of the

Monument at this time. After an

exchange of greetings we prepared

to make camp. We had traveled one

hundred miles since leaving U.S. 89.

At the Monument
There are no visitor accommoda-

tions at the headquarters, other

than a limited campground, picnic

tables, and a hogan which may be

used by campers. Non-campers may
find lodging at certain trading posts

and guest ranches in this area, such

as Goulding's in Monument Valley,

Kayenta, Tonalea, Tuba City, and

Shonto, a post just twelve miles

west of the headquarters.

Although small, the campground

is most attractive, with water avail-

able, and fireboxes located among

the piiions. A magnificent view east-

ward over Segi Canyon and the

Skeleton Mesa countiy lends en-

chantment; and the gentle breeze

that wafts through the trees almost

every evening carries with it the

pungent odor of smoke from nearby

Navajo campfires.

Theoretically, the Monument is

open all the year round; however,

travel is limited from November

through March, due to inclement

weather and poor roads. The win-

ters are snowy, with many clear

cold days. The prevailing summer

weather is good, with daytime tem-

peratures in the 80's and 90's, but

the nights are cool and comfortable

because of the 7,200-foot elevation.

Intermittent thunderstorms, torren-

tial but of short duration, will often

punctuate the summer.

After a pleasant meal with Auby

and Ruth, we sat in the living room

swapping stories about Park Service

and our conversation turned to
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archeology. Although wc had been

to Betatakin before, this time we
planned to visit all three ruins, so

we asked Auby for some back-

ground infonnation on the Monu-

ment area in general.

As he pointed out, it is important

to clarif\- a widespread misconcep-

tion about Navajo National Monu-

ment. The great prehistoric ruins of

the Monument are in no way con-

nected with the Navajo Indians.

The people who built these cliff vil-

lages were of an older and different

ethnic group than the Navajo and

liad deserted the area before the in-

flux of the Navajo people into the

Southwest. The Navajos today refer

to them as tlie Anasazi (the Ancient

Ones) and are very superstitious

about the cliff dwellings, believing

they are haunted by the ghosts of

their former residents.

This general area is frequently

referred to as the "Four Corners"

and includes the high desert pla-

teaus, mesas, forested peaks and

ranges of northeastern Arizona,

southeastern Utah, northwestern

New Mexico, and the tip of south-

western Colorado. These four states

meet at a common point a few miles

north of the post at Tes-Nos-Pah.

The Foin- Corners is a vast terri-

tory, much of which falls within the

Navajo Reservation. There are few

roads. It is rugged country, difficult

to traverse, with an almost unbe-

lievable variety of scenic phenom-

ena. The terrain includes wind-

swept expanses of high desert; acres

of soft, undulating sand dunes; mon-

oliths and spires; dozens oF deep,

sheer-walled canyons; great vol-

canic plug peaks; many natural

bridges and arches; and mountain-

ous areas where there are fine stands

of pine and fir, aspen-fringed mead-

ows and clear streams. Add to this

the magnificent array of color found

in the flora and rocks of the region

and the impressive and tremendous

scale of the country, and you have

the land of the ancient Anasazi and

the home of the Navajo today.

The plaintive hooting of an owl

in the piiions called our attention to

the lateness of the hour as we out-

lined plans for the three days of our

NAVATO NATIONAL MONUMENT
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"broken pottery". Tree dates show site was abandoned during the 1300's.



'' Distant view of cave that contains Betatakin ruin may be had from this

lookout, on Sandal Trail across canyon. Cave is 400 feet high, 100 deep.

stay. Tomorrow would be spent in

Betatakin, the next day at Inscrip-

tion House, and our last day at Keet

Seel. Auby would go with us to all

three ruins and would arrange wi.h

the local Navajos for horses. We
wandered back to our hogan, but

the expectation of the next three

days almost prevented sleep.

Ruth and Auby joined us after

breakfast for the walk to Betatakin

Point. The Sandal Trail winds a

mile along the mesa rim to a point

affording a superb view of Beta-

takin ruin, the only one that is read-

ily accessible. Many visitors who
have limited time, or who are un-

able to hike or ride long distances,

feel that the view from Betatakin

Point is worth the entire trip to

Navajo National Monument.
Betatakin Canyon is a short, sheer-

walled can\'on with brown and pink

sandstone cliffs rising over 600 feet

to the mesa top. It drains into Segi

Can)'on from the west. In the north

wall is a tremendous natural cav-

ern, the result of water undercutting

and general exfoliation erosion. The
cave is about 400 feet high, 300 feet

wide, and 100 feet deep. Under the

protective covering of the great

vaulted roof is the ruin of Betatakin

— in Navajo, "hillside house." From
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our vantage point, we scanned the

dramatic setting of the village with

our binoculars, then walked around

to the opposite side of the canyon.

In a few minutes we were hiking

down the steep mile-and-a-half trail

to the bottom. A half hour later, we
rounded a thicket of wild rose

bushes and the ruin of Betatakin

came into view—perched like some
well-preserved apartment house on

the sloping floor of its cave.

The Climb Up
Auby first showed us the clear,

running spring at the front of the

cave, one of the features that made
this cave an ideal village site. Be-

fore entering the ruin, he warned
us to stay on marked paths. As a

measure to protect the ruins, no one
is allowed to enter unless accom-
panied by a guide or with permis-

sion from the Superintendent. We
climbed from the canyon bottom to

the lowest level of the ruin and fol-

lowed Auby to a high rock ledge on

the east wall of the cave where we
sat viewing Betatakin with wonder.

The gigantic cave fomiing the

"roof" is awe-inspiring. In compari-

son, Betatakin looks like something

from a Lilliputian world and seem-

ingly defies gravity by clinging to

the sharp slope of the cave floor.

Originally, the cave had onh' lim-

ited naturally level floor space, and
it was necessary for the Indians to

build retaining walls, then fill in be-

hind them with dirt and debris to

establish levels. The eastern and
western portions of Betatakin are

in a good state of preservation, but

much of the central section slid into

the canyon years ago.

"Who discovered Betatakin?" we
asked Auby.

"Certainly some of the Navajo

and Ute Indians knew of the ruin

long before white men saw it; how-
ever, the first white men to 'dis-

cover' the ruins were John Wether-
ill, a well-known trader, and Dr.

Byron Cummings, in the summer of

1909," he answered.

Briefly, the archeology of the

Anasazi of the Four Corners area

essentially involves the slow transi-

tion of an ancient people from a

nomadic to a well-developed seden-

tary life, with corn, houses, and a

great drought the prime catalysts.

For perhaps thousands of years

before Christ, nomadic groups of

people inhabited the West. They
belonged to a hunting, trapping,

and gathering culture, living off the

land as they went. These early in-

habitants built no permanent homes.

About the dawn of the Christian

era, a change took place over a wide

section of the Southwest. Farming
was either introduced or became
more important than before. To
tend their crops, the Indians had to

settle down. Abundant rock shelters

and caves in the canyons sei-ved as

the first homes. Because of their

skill in basketry and their initial

lack of pottery, these prehistoric

Southwesterners are called Basket-

makers. The Basketmakers evolved

through a series of developmental

periods during which various as-

pects of their culture improved,

notably with the introduction of the

bow and arrow and a semi-subter-

ranean dwelling called a pit-house.

In the fourth or fifth century,

Basketmaker culture ushered in the

Pueblo periods, representing an-

other developmental stage charac-

terized bv the use of rock and adobe
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masonry. Some of the villages of the

early Pueblo period were con-

structed in the caves, but a far

greater number were built in the

open on the mesa tops or in the

canyon bottoms.

From 1100 A.D. to 1276 A.D. was

the flowering or Classic Period of

Pueblo culture. Some of the cliff

pueblos were of great size and fine

construction. Pottery and weaving

were well developed. The cliff

dwellers continued to farm the thin

top soil of the mesa and the bottom

land of the canyons. They grew

corn, squash, beans, cotton, and

kept wild turkeys penned in their

villages. The canyon walls of the

Four Corners contained dozens of

lofty farming villages. One of the

heavily populated areas was the

Segi Canyon as well as the smaller

canyons that drain into it, the loca-

tions of Betatakin and Keet Seel.

The rapid rise of this region to

prehistoric cultural development

was terminated in the late 1200's by

a probable combination of several

factors. The most influential, beyond

a doubt, was the beginning of a

2.5-year period of drought in 1276.

To a primitive farming culture,

this could only spell eventual dis-

aster. In addition, poor agricultural

methods, which depleted the soil

and caused erosion, may have led

to the abandonment of the villages.

Continued harassment by invaders,

disease due to unsanitary living con-

ditions, and possible inter-village

strife may also have been contrib-

uting factors. By 1300, the great cliff

pueblos of the Four Corners were

deserted to the winds, the Anasazi

moved southward into the Rio

Grande and Hopi Mesa country,

and Betatakin became a ghost town.

We climbed down from the ledge

and Auby took us through the vil-

lage, pointing out its different fea-

tures. Betatakin once had close to

150 rooms, about 50 of which were

individual family residences. The
village probably supported a popu-

lation of about 1.50 people. The cave

faces south, providing the Indians

with maximiun sunshine during the

wmter months and with shade in

the summer. When discovered, the

NAVAJO NATIONAL MONUMENT

dwellings lay under a heavy mantle

of wind-blown debris. Small trees

had taken root in some sections of

the village. In 1917 the ruin was

extensively excavated and masonry

structures stabilized.

It was midafternoon when we
journeyed back to the mesa rim,

having thoroughly enjoyed our visit

to Betatakin.

By the time the first rays of the

morning sun found the smoke hole

of our hogan, we had already pre-

f)ared breakfast and packed a lunch

to take to Inscription House.

Inscription House

An early start is essential. Inscrip-

tion House is located some 20 miles

by air, due west of the headquar-

ters. Trips begin at Inscription

House Trading Post on the road to

Rainbow Bridge, reached by leav-

ing the Maish Pass Road near Tona-

lea and traveling north. From Mon-
ument headquarters this is a long

drive, but Auby knew a short-cut

and the jeep whirred across mesa

top, ravine bottoms, sand holes, mud,

and barren rock, to bring us to the

trading post in forty minutes. The
friendly traders insisted that we
join them for a second breakfast,

and while we ate, a Navajo arrived

at the post with our horses.

At the mesa edge we looked down
into the colorful depths of the can-

yon. Auby indicated the direction

of our goal and we began our de-

scent. Many stretches of the steip

trail are at a discouraging angle

over banen rock, marked only by

rock cairns.

It was midmorning when we
reached the bottom. We were now
flanked by towering walls of pink

and brown sandstone rising verti-

cally to the piiion-capped mesa far

above us. The trail leads through

broad sandy bottomland, by Navajo

hogans, an occasional clump of cot-

tonwoods, and several small ruins

tucked high on ledges in the can-

yon walls. Soon Auby drew rein and

pointed a short distance down the

canyon. Before us was a huge dome-

like bluff of salmon-colored sand-

stone, with a large shallow cave

housing a cluster of buildings half-

way up its face. Here was Inscrip-

tion House, perched some 100 feet

above the canyon floor.

"The best approach is by the old

hand-and-toe-hold trail," said Auby,

indicating a series of niches cut into

the rock ascending the lefthand side

of the cliff. It took only a few min-

utes to work our way up into the
continued on pai:e 390

A Betatakin's name means "hillside house" in Navajo. Its sheltering cave

faces so that dwellings catch winter sunlight, but are shaded in summer.



^ "Gkavel-bank" of debris in orbit of ancient comet is shown here (color). Because spread of debris

IS NOT uniform, meteor DISPLAY SEEN AS EARTH HITS THE "GRAVEL-BANK" RANGES FROM LARGE TO VERY SMALL.

Lights in the Autumn Night
Astronomical evidence links meteor showers to the debris left behind by passing comets

MANY a person, looking sky-

ward on a September or

October night, has seen a streak of

light flash into view for a moment,

then fade into the blackness.

"Shooting stars," he says, and per-

haps he makes a wish.

Wliat he has seen is one of the

millions of meteoroids—most of them

as small as grains of sand or smaller

— that enter Earth's atmosphere

every day at speeds between 10

and 50 miles per second. Most of

them never reach Earth. This is

fortunate because, even though

most are minute, their high velo-

city makes them dangerous. When
these meteoroids hit the air, they

become incandescent through fric-

tion and produce the streaks we
call meteors in the night sky.

MHien these streaks are thin, faint

.^82

pencils of light, they are called

"shooting stars" by many observers.

When they are brighter, or when
they burst into brilliance, we call

them fireballs or bolides.

On any clear night of the year,

a patient observer may expect to

see a meteor every ten minutes.

On occasions, however, when me-

teors are considerably more nu-

merous, he sees a meteor "shower."

Then these streaks seem to eman-

ate from one narrow region of the

sky, and we have what is called

a "radiant." Because all the me-

teoroids in a particular stream—or

Dr. Franklyn M. Branley is associate

astronomer at the American Museum-
Hayden Planetarium, where he is in charge

of educational services. He has written two
books on astronomy: Mars and Experi-

ments in the Principles of Space Travel.

By Franklyn M. Branley

"gravel-bank"—are moving in par-

allel or nearly parallel pa'hs, their

trails are also parallel. The "ra-

diant" is the outward vanishing

point of all these trails, similar to

the distant point where we seem to

see the tracks of a railroad coming

together.

In the autimin, the most prom-

inent meteor "showers" are the

Perseids, the Orionids, and the

Geminids (see table). Historical

records of the Perseid shower can

be traced back for some 1,200

years. The Perseid shower is the

most reliable in terms both of

appearance and number of meteors,

but even the Perseids are quite

varied. In 1912, there was only a

thin scattering of meteors, while

in 1921, two hundred and fifty

meteors per hour were reported.
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The Leonids are another shower

of autumn. Although the Leonids

are not as numerous as the Per-

seids, they have a 33-year cycle of

historical interest. In fact, the

Leonid shower is credited with the

most spectacular meteoric perform-

ance of historical record—the dis-

play of 1833, when 35,000 meteors

were observed each hour. Meteors

fell as thick as snowflakes and the

superstitious folk were alarmed.

Many feared that all the stars were

falling from the sky. The Leonid

shower of 1866 was also brilliant,

although not equal to that of 1833.

But in 1900 and 1933 the dis-

plays were hardly more than

sprinklings.

Evidence over the years indi-

cates a relationship between these

meteor streams and comets. The

story of one such bit of evidence

dates back to 1826, when the Aus-

trian astronomer von Biela sighted

a faint comet which was shown to

be the same comet previously ob-

served in 1772 and 1805. Biela's

comet, as it came to be called, was

seen also in 1832 and 1846. By

1846, it had divided into two parts.

When observed again in 1852, the

parts were considerably separated,

but since that date they have never

been observed. In 1872, however,

Earth passed close to the orbit

that Biela's comet had traveled, and

a magnificent display of meteors

was seen. Astronomers consider

this to be strong evidence that me-

teor showers are associated with

the debris of comets.

Leaving aside the question of

the origin of these meteoric

streams, we know that the showers

occur only when Earth's orbit car-

ries our planet through or near to

such a stream. It does not follow

that the shower must occur each

year, for the "gravel-bank" of me-

teoric dust is clustered unevenly in

AUTUMN METEOR SHOWERS
Shower

Leonids

Orionids

Geminids

Comet Associated With

Comet (possibly)

Origin unlcnown (very lii^ely a

comet of the Jupiter family)

A Leonid shower of November, 1833, was spectacular. Newspapers of the

time pulili'ilied this eniiravina: of display as it was seen over Niagara Falls.

A Meteors are jjest seen at midnight

and later, when you are on "front

side" of Earth relative to stream.

various areas of the stream's orbit

and not spread out uniformly. A
brilliant shower occurs only when

Earth enters these clusters.

If you go looking for meteors

this autumn, select a time from this

list, choose a location that is free of

artificial light, and allow your eyes

time to adjust to the darkness. The

best time to see meteors is after mid-

night, for then we are on the front

side of Earth as it moves along its

orbit ( see diagram ) . You should be

rewarded for your vigil by a display

of these lights of the autumn night.

Date
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A Female longbill guards nest a.aiong i'iucivly peaks. Birds are a foot long, have a i avo-foot wingspkead.

Sltoreblra of tke Pruirle
Largest of the American shorebirds, the Longbilled Curlew usually makes its nest in

"moist meadows." This Longbill, however, hatched its brood on the Colorado prairie

By Patricia Bailey Witiiekspoon

LONG-BILLED curlews usually

nest "near low, moist mead-

ows," according to some bird books,

but nothing could be farther from

describing the nesting site shown in

these pictures.

Not far from our home in Denver
—a bit east of Lowry Airfield where
jet planes streak overhead—stretch

miles of undulating prairie. In the

early spring it is a soft, silver gray-

green, livened by yellow blossoms
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of the prickly pear cactus. Looking

westward .30 miles (on a clear day

it seems only five), you see the

majestic mountains of the front

range, still white-capped by winter

snows, with Mt. Evans rising to an

elevation of more than 14,000 feet.

Perhaps it was this beautiful view

that induced a pair of long-billed

curlews to make their home on the

wide-open spaces among the cactus

and buffalo grass, a long way from

"moist meadows." Their four large

mottled eggs, in a slight depression

in the ground, were protectively

banked by the attractive prickly

pear plants—a thorny place to raise

young but a shelter from the winds

prevalent on the dry plains from

May to September.

Nests of these birds are difficult

to find. In fact, it took Bob Nie-

drach to find this one, a genius at

discovering nests and identifying
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A Two OF THE FOUK eggs in the nest

were pipped on author's return.

A Newly-hatched birds were anx-

ious to leave sun for shade of cactus.

A. Chicks stay close to mother as slie scolds author's companion, in open.

However, Curlews paid no attention to canvas camera blind set up nearby.

birds by their calls. Although these

"shorebirds" occur in small num-
>

bers from Denver to Baca County

in the southeastern part of the state,

this was only the second set of eggs

he had located in Colorado in 40

years.

Dad and I were most anxious to

take pictures, so we started out

early on the morning of June 3

and bounced along in the station

wagon over the rough cactus-grown

prairie. Bob had shown us the loca-

tion the day before, but there were

no distinguishing landmarks, just

miles of slightly rolling hills. I

began to wonder if we would ever

be able to relocate the eggs. Then

Patricia Bailey Witherspoon has been
with her father, Director of the Denver
Museum of Natural History, on many field

trips. They have studied and photographed
birds from Newfoundland to the Gulf of

Mexico and throughout the Pacific Islands.

SHOREBIRD OF THE PRAIRIE

Dad caught sight of a curlew stand-

ing motionless. Its all-brown color-

ing camouflaged it well, and I could

not make out its slender curved bill

and long legs until a moment later,

when it flew toward us, calling

querulously. It circled close to the

car, and its very long beak told us

that this was the female. Occa-

sionally, it would land with half-

opened wings and then run away

as if trying to lead us astray.

We supposed that the male was

sitting close by upon the eggs.

After carefully searching the vicin-

ity, we finally saw the incubating

bird, his neck stretched flat against

the prairie and long beak partially

hidden by blades of cactus. He re-

mained quiet until we were within

a few feet, then fluttered over the

ground in an effort to decoy us

from the four gray-brown eggs

tucked in the center of a clump of

sprawling green cactus.

The curlews circled complain-

ingly, dive-bombed at us a few

times, and then dropped to the

crest of a hill. There, silhouetted

against the snow-seamed mountains

blue in the distance, they paced

back and forth, sending out whistle-

like notes. We hastily erected a

canvas blind and drove to a low-

lying knoll to watch through binoc-

ulars. Within fifteen minutes the

female cautiously approached, eyed

the shelter, and without hesitation

settled down to incubate. We
wanted the birds to become thor-

oughly accustomed to our hiding

place before disturbing them again

and so did not attempt to take pic-

tures until the following day.

Early the next morning, the male

flew to meet us and then followed

us to the bhnd. Without disturbing

the female from the nest, I quickly

crawled inside the shelter, set up

the camera, and focused the tele-



photo lens on her beady brown
eyes. After all was ready. Dad
flushed the incubating bird from

her eggs and then drove the car

away with both curlews following,

their far-reaching voices gradually

fading in the distance. However,

they were back almost before I was

ready for them. They landed upon

the ground in front of the blind;

and it was evident that, so far as

they were concerned, my blind was

a natural part of the terrain. The
female, scarcely pausing, headed

with long, determined steps for the

nest. She stood over the eggs,

reached down with her enormous

beak to roll one into place, and then

began to work herself into a com-

fortable position.

We have found that a satisfactory

way to photograph ground-nesting

birds is to have one person go into

the hide while the other drives the

car away from the nest. Usually

the impatient parent bird will soon

return to her eggs or young and

settle upon them. After pictures

have been secured, the photogra-

pher can summon the driver with

a signal from the back of the blind;

and when the car slowly returns,

the brooding bird invariably rises

from the nest but without undue

alarm. To frighten the adult from

its nest might cause abandonment

of the eggs.

On the morning of June 7, we
found two of the four eggs pipped,

and when we returned in late after-

noon there was one downy young.

Because the wind was blowing a

gale, we took just a few shots and

then left the blind.

The following morning, we were

dismayed to find only two eggs in

the nest and no young. Touring

the vicinity, we located the two

downy little fellows with necks

outstretched, hugging the surface of

the buffalo grass. The old birds,

unafraid now, darted at us like

shrieking arrows, always swerving

away when within a few feet of our

heads. We placed the precocial

youngsters back in the nest, hoping

they would remain there until a

parent returned, but both scram-

bled over the rim and hurried into

the shadows of the cactus, where

they would be protected from the

heat of the morning sun. The
female induced them to settle un-

der her, but evidently they pre-

ferred the cooler shade of the

cactus and returned to it.

Several days later, only empty

shells cluttered the nest. A few hun-

dred yards away, the old birds

scolded us, and we felt sure that

they had hidden the four babies

among the colorful cactus nearby.

Not wanting to disturb the young-

sters, we only watched the graceful

adults in their dry prairie environ-

ment—shorebirds looking strangely

out of place on the rolling i)lains

among the golden blossoms of the

cactus. We left hoping that we
Would see them in the same region

in future years.

TOWERS in the sky „„.„„,,/.

Each year forest fires devastate

an area equal in size to the state of

Colorado. As a calamity, they rank

with floods, pestilence, famine, and

earthquakes.

During 19.55, a total of 145,180

wild land fires was reported in the

United States. Of these, 8,173 were

on areas protected by the Forest

Service. During 1956, the Forest

Service had 12,454 fires. Of these,

7,669 were caused by lightning —
mostly in the West — and the re-

maining 4,785 resulted from man's

carelessness. Nationwide statistics,

however, indicate that people are

responsible for 90 per cent of all

wild land fires.

These annual totals include nearly

every type of fire from the tiny

blaze around a snag to the roaring

inferno that leaves acres of forest

land in black, smoldering desolation.

Lookouts cannot prevent fires, but

their constant vigil and quick ac-

tion save countless millions of trees

each year.

Being a lookout, however, entails
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much more than just spotting

smoke. It also means chopping

wood, listening to lightning crackle

do^^^^ a ground wire, relaying radio

messages; playing endless games of

solitaire, chatting "after hours" by
radio with a neighboring lookout,

climbing thousands of steps during

innumerable trips up and down the

tower stairs; pacing the catwalk of

a glass cabin, perhaps even fighting

the fire he himself has spotted.

But it can also mean watching the

dawn break over the high Sierras,

seeing huge thunderclouds over the

Cascades, hearing the lonely howl

of coyotes in the Black Hills, taming

grouse in the ranges of the Gimni-

son, or following the evening flight

of herons across the Florida scrub.

''S/^o/c£:y SAys"
"Follow These Rules"

1. CRUSH OUT YOUR SMOKES! When out-

of-doors, stop to smoke in safe places

only. With the side of your shoe, clear

a space in the surface litter down to

the mineral soil. Drop your cigar, ciga-

rette butt, or pipe ash on this cleared

spot. With the heel of your shoe, grind it

into the ground until you're sure it's

out. When driving, use your ash tray.

NEVER throw burning material from
any vehicle.

2. BREAK YOUR MATCH IN TWO! This

safety test will insure that the ilame is

extinguished. Always feel the burnt end
before throwing your match away. Al-

ways make sure your match is DEAD
OUT—a good habit, for home or woods.

3. DROWN YOUR CAMPFIRE ! Before you
build a campfire. scrape away all the in-

Remember — Only YOU

flammable material from a spot 6 feet in

diameter. Dig a hole in the middle and
build your fire there. Keep it small.

NEVER build a campfire against trees,

logs, or near brush. Before leaving your
campfire. stir the coals while soaking
them with water. Turn the sticks over

and soak both sides, as well as the earth

around the fire. Make sure the last spark I

is DEAD OUT by feeling the embers
with your bare hand.

4. USE CARE IN BURNING! First of all,

find out if your State laws require a

permit for burning brush or debris. If

so, get one from your local fire warden
or ranger. Have plenty of help, tools,

and water handy. NEVER burn slash,

grass, leaves, or brush in unusually dry,

hot, or windy weather.

can prevent forest fires
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Coelacanth-
Cast of famous "living fossil" noiv on exhibit

Museum artist Fcrra^lio puts final

touclies on cast of female Ltilinicria

in preparation for special exliihit.

Family tree shows first lobe-finned

fishes (bottom) from which stemmed
both coclacaiitlis and amphiltians.

o-»
AGE OF MAMMALS

AGE OF DINOSAURS

AGE OF
INVERTEBRATES

AND PRIMITIVE

VERTEBRATES

IN December, 1938, a fishing

trawler, at work near the mouth

of the Chalumna River off the coast

of South Africa, brought to the sur-

face a five-foot-long fish, with heavy

scales and curious "lobed" fins,

which none aboard the trawler

could recognize.

This curious fish was shown to

the ciuator of the museum at the

nearby port of East London, a Miss

M. Courtenay-Latimer. She, too,

was unable to identify the speci-

men, but forwarded a sketch and

description to Professor J.L.B.

Smith, a prominent South African

ichthyologist. Professor Smith tenta-

tively identified the fish as a coela-

canth, a living survivor of a family

of fishes believed extinct for some

seventy-five million years. This iden-

tification was confirmed when he

later inspected the specimen itself,

and Smith named the dramatic sur-

vivor from the Devonian Latimeria

chahtmnae, in honor of Miss Latimer

COELACANTH

and the place where it was found.

Since 1938, eleven other coela-

canths have been caught in waters

around the Comoro Islands. Because

Madagascar and the Comoros are

under French administration, the

specimens captured since 1953 are

being studied by French scientists.

The Paris Natural History Museum
has sent a cast of a female specimen

of Latimeria to the American Mu-
seum, which is now on special exhi-

bition here. Before the end of 1957,

two other casts from Paris should be

on exhibition elsewhere in the

United States—one in Washington,

one in Springfield, Illinois."

To put the coelacanths into pale-

ontological perspective, the first

primitive lobe-finned fishes ap-

peared more than three-hundred

million years ago, early in the

Devonian period. Called "rhipidis-

°When plans for the exhibition of these two
casts are completed, they will be announced in

Natural History's "Reviews" Department.

tians," they gave rise not only to the

coelacanths, but also to the first

land-dwelling vertebrates, the am-

phibians (Figure, above).

About seventy-five million years

ago, the dinosaurs became extinct

and the great inland seas disap-

peared from the continents. Before

the 1938 discovery, paleontologists

believed that coelacanths, like the

dinosaurs, had become extinct.

Latimeria's interest to biologists

lies in its slow rate of evolution.

The skeleton of the living Latimeria

bears a close resemblance to the fos-

sil skeletons of coelacanths three-

hundred million years old. Although,

as noted above, the coelacanths did

not give rise to the amphibians, the

detailed anatomy of Latimeria's

lobed fins, with the soft parts avail-

able for study, may also give further

clues to the transformation of lobe

fins into amphibian limbs, a devel-

opment which heretofore could be

studied only in fossils.
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S^A/AT-^Vhere yesterday walks side by side with tomorrow

ties had actually penetrated indi-

vidual homes.

My first meeting with the women
of Swat, face to face, had been at

the hospital. I had been struck by

their classic beauty and awed by

their extreme pallor. Many seemed

at death's door, and some undoubt-

edly were. However, this pallor was

apparently caused more by a mode
of life than by a specific illness.

I soon became aware that their

interpretation of their religion,

rather than the religion itself, dom-
inated their lives. The Koran had

never prescribed the unhealthful

biirqa, nor had it condoned the neg-

lect of girl babies. Yet here the

burqa was worn by nearly all

women whose occupation permit-

ted them to do so; and girl babies

were often unwanted. In one fam-

ily where the mother had given birth

to twins the day before, the woman
doctor and I found the babies

wrapped in rags in a dark corner.

"The father must be disap-

pointed," whispered the doctor,

"they are girls."

I looked at her in siuprise.

"How do you know — you haven't

examined them yet."

"By the way they have been

treated," she munnured.

The children were picked up;

and one turned out to be a boy.

Never was there such a commotion.

Quickly the family produced their

best piece of embroidered cloth.

This was spread on a charpoij, or

cot; the old rags were replaced by
a piece of fine cloth. After a mo-
ment of anger at the neglect his son

had received, the father was all

smiles. The little girl, meanwhile,

chew the attention of only one per-

son, the doctor, who requested a

clean rag for the child and was re-

luctantly given one.

It is generally tiaie, to be sure,

that Islam counsels women to lead

a more secluded life than men. But

here on the frontier, where the men
have so great a sense of personal

freedom and have already adopted

much tliat is modern and Western,
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the contrast between the sexes is

staggering.

Youth and Progress
Looking deeper into the life of

the people, I soon realized that

when Gulshahyada had put an end

to the tribal wars and had united

the people in one state, he had also

stirred a new consciousness. The
young were becoming aware of

their own potentialities as individ-

uals. I visited several of the 12.5

schools scattered thi'oughout the

territory, and everywhere the class-

rooms were packed. Girls were still

in the minority, but no classes were

without them. None had so far en-

rolled in the college, but many were

studying outside the state on grants

from the government.

A This mountaineer, from uplands
of Swat, wears a lienna-dyed heard.

The contrasts in everyday life

may give a hint to the future. At

the sport field, which was rarely de-

serted, bareheaded and barekneed

youths we]-e often seen playing vio-

lent games of rugby before an au-

dience of old men with henna-dyed

beards. They sat watching, wrapped

in blankets that allowed only the

turned-up toes of their embroidered

slippers to show.

The judicial .system has also been

changed. Feuds between tribes are

no longer settled by shooting it out.

Misdemeanors and felonies are pun-

'ished through due process of law.

Major crimes deserving capital

punishment are also handled by due
process, and sentence is passed.

However, there is no paid, public

executioner. Instead, the guilty man
is shot by the nearest relative of the

victim. Even this is done under legal

supervision.

Native customs regarding mar-

riage dictate that the parents of

the prospective bridegroom, or per-

haps the young man himself, shall

choose the bride. The engaged

couple do not see each other during

betrothal celebrations or during the

marriage ceremony. After that, con-

cealed in an embioidered cloth, the

bride is carried away in a doolie, a

small sedan chair, along with odd
pieces of fiuniture, to the home of

the bridegroom.

Diu-ing my visit in Swat, I at-

tended the engagement party given

for a servant girl. It was a gay affair.

Countless relatives and friends were

there, eating and laughing while

music played. To all appearances,

everything was strictly conven-

tional. I saw the future bride, a slim

girl; her head was bent and she

was weeping.

When I asked what was wrong,

her mistress replied, "Nothing at

all. Since she is leaving her own
family, she has to look sad."

I suggested the reason might be

that she was niimying a man she

had never seen. The woman laughed.

"This is one girl who is difl^erent,

I can assure you. Not only does she

know the boy; she is the one who,

selected him."

And so it was. Yet, her betrothal

and marriage celebrations were held

according to old traditions. The
bride and bridegroom were kept

apart throughout the ceremonies.

The last time I saw her was on

her wedding day when she was car-

ried away in the doolie. She was

wrapped in the same cloth that had

concealed many another, but this

bride was a woman of new ideas

and different beliefs.

"Come back ten years from now,"

invited one of the men, "and tell me
then what you think of Swat."
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Caril)ou

Size: 5" X 7" (folded)

Color: White on blue

Artist: Ugo Mochi
Message: Season's Greetings

Box ol 12-S2.00 postpaid

Reims
Size: 41/2" X 6 1/4" (folded). Color: Green on
white. Artist: Matthew Kalmenoff. Message:
Recipient fills in the first letter of each animal
pictured to form the words, "Merry Christmas".
This is a wonderful card for children!

Box of 12—S2.00 postpaid

Mt. Rainier
Size: 41/2" X 6 1/4" (folded)
Color: Black on white
Artist: James Perry Wilson
Message: Christmas Greeting
Also available without greeting

Box 0,1 12-82.00 postpaid

n

-iK

Giraffe

Size: 3 V2"X6V4" (folded)
Color: Black on ivory
Artist: Ugo Mochi
Message: None

Box oj 12—S2.00 postpaid

Eskimo
Size: 4" X 5" (single card)
Color: Brown on blue
Artist: George F. Mason
Message: Tshaneritlkitse

(May you be well)

Box oj 12—SI.50 postpaid

Clay Bird Stamp
Size: 31/2" X 61/4" (folded)
Color: Terracotta on white
Design from Mexican clay

stamp.
Message: None

Box oj 12-81.50 postpaid

Fish
Size: 3'/2" X 6 1/4"

(single card)
Color: Black & red on

ivory
Design from spruce root

basket of the Northwest
Coast Indians.

Message: Merry Christ-

mas
Box oj 12—SI.50 postpaid

Clay Bird Stamp
Size: 41/2" X 6 1/4" (folded)
Color: Black on turquoise
Design from Mexican clay

stamp .

Message: Merry Christmas

Box oj 12-S2.00 postpaid

Capricorn
Size: 5" X 7" (folded)
Color: Blue on white
Design from the Copernican
Room of the Hayden
Planetarium.

Message: None
Box of 12-82.00

MUSEUM ORIGINALS
The distinctive Cliristnias cards and notes shown here were prepared by the Art

stafi of the American Museum of Natural History and are heinj: sold exclusively

in the Museum Shop. Our supply is limited so please order early to avoid dis-

appointment. Members are entitled to a 10%> discount on all purchases.

Please send your check or money order to:

THE MUSEUM SHOP
The American Museum of Natural History, New York 24, N. Y.
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FINEST BINOCULARS and TELESCOPES

Postpaid by a Museum Curator, on active,

experienced field ornithologist.

AIL TYPES and PRICES • LIBERAL TRADES

FREE TRIAL

Martlett Mendricks
Binocular Headquarters

PITTSFIELD 50-Y, MASS.

Phone 9748

NAVAJO NATIONAL MONUMENT continued from page 3BI

BUTTERFLY MOUNTING KIT

Complete with nylon net $4.95 pp-

A full $5.95 value for only $4.95

Leading museums and educators recommend

this complete butterfly mounting kit for pre-

teens, teenagers and adults.

This improved butterfly mounting kit contains

a 12" nylon net plus everything you need

to start a butterfly collection:

• 10 perfect tropical butterflies

• 4x12 spreading boord

• 60 glass headed pins, 50 insect pins

• 1 chemically treated relaxing jar (for soft-

ening dried butterflies)

• 2 glass strips; paper strips

• 1 glass-top Riker display mount

• 1 pair broad-point forceps

• 16-page picture booklet with step by step

12" nylon net, 24" handle packed in plastic

bag plus 16-page colorful booklet . . . $2.

postpaid. Assorted Formosan butterflies—

25 for $2.

Tropical butterflies from all parts of the

world (List free)

FREE PRICE LIST on request

BUTTERFLY ART JEWELRY, INC.*

291 East 98th Street, Dept. M-1

1

Brooklyn 12, N. Y.

cave of Inscription House.

Of tfie three ruins in Navajo Na-

tional Monument, this is the small-

est, having only 75 rooms. Much
work had to be done in this cave

before actual construction of any

houses could begin. The cave is

very shallow and might better be

described as a high ledge, some

200 feet long. As at Betatakin, in

order to get enough floor space for

the village, the Anasazi first had to

make a heavy retaining wall along

the sharply sloped cave front and

then fill in behind with tons of dirt

and debris. Carrying this material

up the sheer cliff face was quite a

task, but once the floor level was

established, a neat, compact village

took shape.

Of particular interest in Inscrip-

tion House are the unusually large

T-shaped doorways with matching

miniature windows, strange flying

buttresses on either side of some

doors, the wattle and daub construc-

tion, some curious battens of straw,

and mud brick, in addition to regu-

lar masonry techniques. Numerous

pictographs and petroglyphs can be

seen on the walls and, despite the

shallowness of the cave, this ruin

is in good condition. Discovered the

same year as Betatakin by Weth-

erill and Cummings, Inscription

House was later pai'tially excavated

and much of the masoniy stabilized.

Why the name Inscription House?

Auby took us to one of the rooms

where, scratched in the mud plaster

of the wall, was the name-giving

legend "1661" and some undeciph-

erable letters. John Wetherill re-

ported that, when discovered, the

inscription read "C H O S 1661

A d n" with more letters that were

illegible. It is generally believed

that it was placed there by a Span-

ish explorer.

After examining the inscription,

we sat down in the western end of

the cave to enjoy the lofty view of

the canyon while having lunch. Be-

low us stretched the land once

farmed by the Anasazi and now oc-

casionally dry-farmed by the Nav-

ajo. Suddenly a wind sprang up, the

sky began to darken, tremendous

cumulus clouds swept into view,

banding together and shutting out

the sun. Within minutes rain was

poming down. Thunder crashed,

echoed, and reverberated through

the canyon. What had been a diy

wash below the ruin now began to

run water. Rivulets tumbled off the

sandstone bluff over the front of

Inscription House cave, forming a

lacy curtain. The stoiTn continued

for about ten minutes, then, as sud-

denly as it had come, moved on,

nmibling along toward Navajo

Moimtain. The sun reappeared,

bright and hot, the wind subsided,

and the flow in the wash vanished

into the sandy depths of the canyon.

The storm had added a most dra-

matic touch to our visit.

It was eight o'clock the next morn-

ing when Auby led the way to the

edge of Zilnez Mesa and pointed

out our route to Keet Seel. Then we
began our descent into Segi Can-

yon. The steep trail drops over 900

feet to Segi's broad arroyo. We
crossed the Segi and turned into

Dogozhobiko Canyon, then to a

point where it is joined by Keet Seel

Canyon from the north. In Keet Seel

Canyon, we followed a faint trail

along a free-flowing stream.

"Although some people have

hiked to Keet Seel," Auby com-

mented, "it is not advisable since

the trail is difficult to follow and

crosses the stream several times.

Not only is it a hot trip, but most of

it is through deep sand. Added to

this is the 900-foot climb to the mesa

rim at the end of the round trip!"

Every foot of the way seemed to

take us farther away from civiliza-

tion. There are no Navajo hogans

here. A majestic solitude pervades

this beautiful canyon. The horses'

hoofs made only a muffled plodding

sound in the sand, and great tan-

colored cliffs rose a few hundred

yards on either side.

Much more vegetation grows in

this canyon than in the others we
had explored. Ledges, talus slopes,

and much of the canyon bottom is

forested with juniper, piiion, box
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alder, aspen, and some fine stands

of fir. We passed through a series of

surprisingly flat sections of bottom

land, broken only by the incision of

the flowing stream. According to

Auby, early traders reported that in

the late ISSO's there was a series

of small shallow lakes in this can-

yon; but recent erosion has de-

stroyed them.

Passing through a dense grove of

box alder, we suddenly emerged

into a grassy clearing.

"Well," said Auby, "there it is —
Keet Seel. Really something, isn't

it?" He pointed to the left wall of

the canyon.

Our first reaction was complete

astonishment. Before us was a huge

pueblo in so remarkable a state of

preservation that we almost ex-

pected to see Indians moving about.

It is built on a ledge some 40 feet

above the canyon floor, within a

broad, deep cave. The village might

have been abandoned only yester-

day. This is the largest and best-

preserved cliff ruin in Arizona, and

its buildings completely fill the

large cave. Keet Seel is incredible —
no words can do it justice.

Richard Wetherill discovered

Keet Seel, or "broken pottery," in

1893. The ruin was paitiaJly ex-

cavated and stabilized in 1934.

We climbed a ladder into the

village, and Auby called our atten-

tion to the cave's great protective

overhang, which shields the dwell-

ings from direct rain and snow. Tree

dates indicate that there was con-

struction in this cave as early as

1116 and as late as 1286 (one of the

latest construction dates found in

the area ) . However, it was probably

abandoned by 1300. The village had

approximately 160 rooms and may
have supported a population of

about 200 people.

The deeply recessed location has

helped to preserve the village, while

its remoteness and relative inacces-

sibility have minimized thoughtless

"pot-hunting" and vandalism.

Conspicuous throughout Keet Seel

are long upright poles. Although

they play some part in construction

as braces, the projecting ends were

probably used as drying racks for

meat, clothing, or bedding. Dozens

of rooms in this village are in almost

perfect condition — roofs are intact,

wooden lintels are still present in

windows, plastered walls are in

good condition, fireplace wind de-

flectors are in position near doors,

and even storage racks made of

poles are still standing. Ceilings

show yucca plant fibers used as

cordage to hold beams in place and

all securely tied in square knots.

Elsewhere in the village is a large

protruding rock covered with well-

worn grooves. Evidently it was used

as a sharpening stone for tools. Por-

tions of the cave wall are decorated

with dozens of pictographs of hand-

prints, animals, and human figures,

done in blue, white, and red paint.

Although the low doorways might

lead one to assume that the Anasazi

were a very short people, human
remains indicate that the ancient

pueblo builders were of stocky,

moderate stature, comparable to

that of the modern Hopi or other

pueblo dwellers. Small doorways

could be covered more easily with

a mat or hide to keep out drafts.

We spent the day at Keet Seel

and were reluctant to leave in mid-

afternoon. We took a last look at

the slumbering ghost village and

headed our horses back down the

eleven-mile trail to headquarters.

That evening, we once again

walked along the Sandal Trail to

Betatakin Point. The setting sun

bathed Segi Canyon in a pale

orange hue. Then dusk crept

through the piiions and over the

rim; the canyon faded from view,

and night settled over this remote

and fascinating Monument.

Get UNITRON'S FREE

on Astronomical Telescopes.

This valuable 38-page hook

is yours for the asking!

With the artificial satellite and space travel
almost a reality, astronomy has become
today's fastest growing hobby. UNITRON'S
new handbook contains full-page illustrated
articles on astronomy, observing, tele-
scopes and accessories. Of interest to
beginner and advanced amateurs alike.

Contents

• Observing the sun,

moon, planets and
wonders of the sky

• Constellation map
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''

• How to choose a telescope
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' new Observer's Guide and Telescope Catalog.
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OPTICAL BARGAINS
STEREO

MICROSCOPE

Working Distance — Erect
Image — Wide 3 Dimensional
Field. Used for Inspections.

e\aminations, counting, check-

ing, assembling, dissecting. 2

sets of objectives on rotating

turret. Standard pair of wide
field lOX Kellner Eyepieces give

you 23 power and 40 power.
Helical rack and pinion focus-

ing Storage chest included. 10-

DAT TRIAL . . . complete sat-

isfaction or your money back.

Order Stock No 85,039-E

full price $^9 50 fob. Barrington. N. J.

(Shipping wt. approx M lbs). Send check or M.O.

3" Astronomical Reflecting Telescope
- - Mt. Palomar Type!

& 120 Power— An Unusual Buy!
Assembled — Ready to use!

ril see the Rings of Saturn, the

inating planet Mars, huge craters

on the Moon. Star Clusters. Moons of

Jupiter In detail. Galaxies I Non-breakable
aluminum covered tube. Equatorial mount with

lork on both axes. Aluminized and nvercoated
3" diameter high-speed f/10 mirror. Telescope

comes equipped with a 60X eye-pieoe and a

mounted Barlow Lens, giving you 60 & 120

power. An Optical Finder Telescope, always 80

essential, is also included. Sturdy, hardwood,
portable tripod.

Free with scope: valuable STAB CHART and 272 page
Astronomy Book.

Stock No. 85.050-E . . . $29.50 f.o.b. Barrington. N. J.

(Shipping wt. 10 lbs.)

New! 2 in 1 Combination! Pocket-Size

50 Power MISCROSCOPE
and 10 Power TELESCOPE

Useful Telescope and Microscope com-
bined in one amazing, precision instru-

ment. Imported! No larger than a foun-

tain pen. Telescope is 10 Power. Micro-
scope magnifies 50 Times. Sharp focus

at any range. Handy for spots, looking

at small objects, just plain snooping.

Send Check or M.O. Satisfaction Guar-
anteed.

Order St«ck No. 30.059-E $4.50

rgest variety
r Surplus —

„^,.. pes. Infrarco

Siirperscopes and Parts, Prisms, Lenses, Reticles, Mirrors

and dozens of other hard-to-get Optical Items.

Ask for FREE CATALOG No. E.

GET FREE CATALOG No. E — Worlds
of Optical Items. Bargains galore • j_

.\
Imported

Letters nueil from page .937

Ordt - by Stock No. Send check or M.O.

Money back guarantee.

EDMUND SCIENTIFIC CO.
BARRINGTON, NEW JERSEY

BOOK MANUSCRIPTS
CONSIDERED

by cooperative publisher who ofFers author early
publication, higher royalty, notional distribu-

tion, and beautifully designed books. All subjects

welcomed. Write, or send your MS directly.

GREENWICH BOOK PUBLISHERS, INC.
Alten. Mr. Edison 489 Fifth Ave.

New York 17, N. Y.

CATCH THEM ALIVE
AND UNHURT!

[) Can't harm Cliildren <

Aniazlnt- HAVAHART trap caDlures raiding rats,

rahl.it.s. squirrels, siiunks, weasels, etc. Takes
minks, cfions without injiiring them. Stra,ving pets

and poultry are released unhurt Easy to set

—

open ends give animal confidence. Fully guaran-

teed. No jaws or springs to break. Rustproof. Sizes

for all needs. .Send coupon for valuahle FREE
^G page booklet on trapping secrets.

and-a-half inches long, with a wing-

spread of about fifteen inches.

I found tile bat ali\e, on its back, near

a power station in Louisville. It emits a

not particularly high-pitched "clack" and,

when aroused, gives a series of hisses and

"clacks" that sound somewhat like a dial

phone.

Burton Harter
Louisville, Kentucky

Hoary bat. Advice: avoid liites by bats.

The Department of Mammals replies:

Before taking up the question of iden-

tification, the Department wishes to em-
phasize that the unusual circumstances

under which this bat was found suggest

tliat the animal may not be healthy. In

the last few years, bats ranging the

United States have been known to carry

rabies { all mammals are potential car-

riers of rabies ) . Persons finding bats under

unusual circumstances should exercise

great caution in handling the animals to

avoid being bitten. In case of bat bites

under such conditions, and particularly

in cases of unprovoked bat bites, the ani-

mal should be captured (alive if pos-

sible), local health officials should be in-

formed, and advice should be requested

from them and from a physician regard-

ing testing of the bat for rabies, and
proper treatment for the bitten persons.

And now, two bats in the eastern

United States fit Mr. Harter 's description.

First is the red bat (Lasiurus borealis)

and second, the hoary bat (Lasiurus cine-

reus). A third eastern bat, which also has

silver-tipped hairs—the silver-haired bat

(Lasionycteris noctivagans)—may be ex-

cluded because it lacks the light-colored

patches on the wing bones. Judging from

its large size and the color description,

Mr. Harter appears to have found a hoary

bat, which ranges over most of North

America in summer, and migrates south-

ward in the autumn.

The noise reported by Mr. Harter is

one of a variety of sounds made by bats,

only three of which are audible to humans
—the "click," the "buzz," and the "flight-

sound." Each of these is usually accom-

panied by very high-pitched sound, inau-

dible to humans, which functions in the

manner of sonar. With these ultrasonic

emissions, bats are able to detect objects

by "echo-location."

^ n S1600Cash

Best Book ^^ft^i
OonTcsT 1957 ° f /" 1 n u -

scripts in-
vited. For Contest rules and details of
famous publishing plan, write for Bro-
chure NH.

PAGEANT PRESS, 101 Fifth Ave., N. Y. 3

AUTHORS WANTED

BY N.Y. PUBLISHER
New York. N. y.—One of the nation's

largest book publishers is seeking manu-
scripts of all types — fiction, non-fiction,

poetry. Special attention to new writers. If

your work is ready for publication, send
for booklet NH — rt's free. Vantage Press,

120 W. 31st St., New York 1.

FREE NATURE CATALOG #6
Describes nature games, nature books,

booklets, charts, maps, collecting
equipment. Kodachromes, plastic

mounts, and other nature items. New

!

An Illustrated Guide to Fossil Col-

lecting (fascinating hobby!) $1.50

postpaid.

NATUREGRAPH • San Martin, Cal.

AUDUBO]\MEMBERS
NATURALISTS

Don't iniss your great Florida adventure

into the wild and weird Everglades.

Travel the SWAMP BUGGY ROUTE.
Amazing bird life, Indian camps, reptiles,

huge swamps.

EVERGLADES GUIDE SERVICE
George L. Espenlaub

Box 379 Clewiston, Flo.
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Modern agricultural research teams, like the men shown here, develop and test new chemicals that

help protect farm investment and feed the nation.

Farm fatiiilies benefit from increased yield of land and livestock with aid of Monsanto chemicals.

Creative chemistry combines many sciences,

runs over 2500 tests a year to hike farm yields

In labs, on farms, Monsanto scientists,

technical specialists in every field of agri-

culture, using latest modern equipment,

search for new ways to increase farm

yields and profits through chemistry.

Some practical results of this constant

search are displayed above: corn crop

returns 6 times investment in Lion

Brand Fertilizer; cattle gain up to 2]/^

lbs. a day on feed additives ; weed killers

increase actual crop yields 10-30%.

And the search goes on. Tomorrow,

perhaps, fruits and vegetables will stay

mold free indefinitely . . . and insect

crop destroyers will not rob 10% of

farm production.

MONSANTO CHEMICAL COMPANY
St. Louis 4, Missouri WHERE CHEATIVE CHE OERS FOR )0I1



Here youll find the peace the whole world is seeking...

Waterton Lakes National Park, just north of Montana,
in the Province of Alberta, is one of a great chain of

national and provincial parks stretching the length of

Canada from British Columbia to Nova Scotia.

Here you'll find breathtaking mountain scenery . . . mag-
nificent peaks of red, green and gold, carved by ancient

glaciers and reflected in sparkling wilderness lakes. You
can ride spectacular trails or motor along scenic high-

ways and glimpse buffalo . . . grizzlies . . . Rocky Moun-
tain sheep. There's fishing, golf and tennis . . . boating,

camping and swimming in a vacationland that offers true

peace and relaxation.

In a broader sense, Waterton Lakes National Park is a

living testimonial to the peace and international friend-

ship the whole world is seeking. In 1932 Waterton Lakes

joined with Glacier National Park, its counterpart across

the border in the United States, to form the International

Peace Park, commemorating more than 100 years of

peaceful relations between two great powers. Theirs is

the longest undefended border in the world.

Mapmakers call it the 49th Parallel— but it actually has

no parallel in the world today.

FREE Tour Information

If you would like to visit Waterton Lakes, or drive any-

where in the U.S.A. or Canada, let us help plan your

trip. Write: Tour Bureau, Sinclair Oil Corporation,

600 Fifth Ave., New York 20, N. Y. For more Canadian
information, write Canadian Travel Bureau, Ottawa,
Canada.

SINCLAIR SALUTES THE CANADIAN FORESTRY ASSOCIATION...
for its devotion to all phases of conservation. Through the fore-

sight and good judgment of the Canadian Forestry Association,

important advances have been made in the management of
forests, wildlife, water and recreation areas for the benefit of

both Canadian and U. S. citizens.

SINCLAIR
A GreatName in Oil
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R06ER TORY PETERSON
Presents m one !Ma^nificent Volume

a Library oj the Qreat Literature of Bird Lore—

THE BIRD WATCHER'S
ANTH0L06Y

Roger Tory Peterson, often called the Twentieth-Century Audubon, is the

world's most famous bird watcher and one of the world's foremost ornitholo-

gists. Now he has assembled the finest one-volume library of bird lore ever

published. An achievement of extraordinary scope and beauty, this is a book

that will fascinate the bird watcher, the naturalist, and the armchair adven-

turer. It traces the classic prog-

ress of the bird watcher from

the earliest spark of interest

and discovery to the thoughtful

observation of the confirmed

enthusiast. Dr. Peterson intro-

duces each of the book's sec-

tions with his own commen-

tary, and has done over 100

superb drawings especially for

this project.

85 selections by the great writers on
birds, from such giants of the past as

Audubon, Thoreau, Darwin, Burroughs,

Bartram, and White to the experts of

today—Julian Huxley, John Kieran, Ed-

win Way Teale, Peter Scott, Konrad

Lorenz, Dillon Ripley, William Beebe,

James Fisher, Donald Culross Peattie,

and many others. Large format, hand-

somely illustrated, photographic end

papers, frontispiece in full color. $7.50

Deluxe, numbered edition, printed on

rag paper limited to 750 copies, auto-

graphed by Dr. Peterson. $18.50

°A real thriller for anyone interested in waterfowl."-john kieran

A PADDLINO OF DUCKS
Autobiographical adventures of a naturalist

by DILLON RIPLEY
Associate Professor of Zoology at Yale University

Curator of Vertebrate Zoology at the Peabody Museum

An account of twenty-five years of observ-

ing and collecting waterfowl in such widely

distant places as South America, the Pa-

cific, Ceylon, South Africa, India, and

Europe. Mr. Ripley describes his methods

of hatching, raising, and feeding birds,

and protecting them from predators; he

tells of the program to bring the wood duck

back from near extinction, and of Peter

Scott's Wildfowl Trust in England. In-

cluded is a fascinating eyewitness account

of the Japanese sport of duck netting.

"An intimate, sensitive and highly inform-

ative narrative of a remarkable companion-

ship between one man and many birds."

—FAIRFIELD OSBORN

Beautifully illustrated by Francis Lee

Jaques $6.00 HARCOURT, BRACE & CO.



Letters
More Banana Animals

Sirs:

Soon after publication of my article re-

garding various animals received from

banana dealers over a period of ten years

or so (Natural History: January, 1957)

two interesting new members of this

growing family were brought to me. The

first, a Tiger Rat Snake, Spilotes pitUatus,

came from Ecuador. A handsome, shiny

black, four-foot serpent, with yellow and

black tigerlike markings on its sides and

below at its head end, it is very tractable

and easy to photograph.

The second, also from Ecuador, proved

to be one of the owl butterflies, Opsi-

plitines tamarindi. These are fairly com-

mon in banana plantations and my speci-

men probably came as a chrysalis in tlie

bunch of bananas. The larvae live on

bananas, probably eating the leaves, and

rest along the midrib of the leaf.

Walker Van Riper

Denver, Colorado

Starlings Tiiat Dunk
Sirs:

As a reader of Natural History, I

have been particularly interested in the

sidelights on natural phenomena that ap-

pear in your "Letters" column. I would

now like to add a query of my own:

We maintain a bird feeder and bird

bath in our backyard, and have logged 38

different species of birds in the last year.

Recently we have noticed very interesting

behavior on the part of starlings and,

occasionally, grackles. We throw bits of

stale bread on the ground whenever we
ha\e some available, some of them with

rather hard crusts.

Although all other species of birds

leave these hard crusts alone after a few

attempts to peck them, the starlings pick

them up and fly to the bird bath. There

they place the crusts in the water, even

pushing them aroimd with their bills. As

the bread softens up, the starlings will

either eat the crumbs that float to the

surface, or will sometimes pick up tlie

soggy crust and fly away.

We have observed this numerous times,

and it appears to us to be reasoned be-

havior. We would like to know how it

appears to the experts at the Museum.
Virginia Miles

Englewood, N. ].

The Department of Birds replies:

The soaking of food by starlings is not

common. However, the association of

these starlings with grackles provides an

explanation. Food-dunking is a well-

known habit of grackles, and probably

an inherited one.

Latest additions to family of banana animals: Tiger Eat Snake and Owl Butterfly.
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. They agree that the famous Winchester Model 21 is the finest

shotgun made anywhere in the world. Attention to details—even the

minor points some manufacturers might consider trifles — makes

the Model 21 the perfect shotgun. And perfection is no trifle.

Start with the frame — it's machined from a single forging of

Winchester Proof-Steel. So are the hammers and firing pins. Barrels

that could have been brazed are mechanically interlocked instead.

The result? Just one. A shotgun that will give you the utmost in

pride, performance and satisfaction through a lifetime of hard use.

Producers of many fine products

under such brand names as
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Tf.HE BEGINNINGS OF
CHINESE CIVILIZATION

by Li Chi

University of Washington Press, $6.50

123 pp., illus.

Revieived by

Walter A. Fairservis, Jr.

TDrobably, there is no area of arche-

ological research in the world where

there has been so much speculation, mis-

information, and out-and-out abuse of

archeological data as in China. Its poverty-

stricken peasants have regarded the loot-

ing of antiquities from the tombs and

cities of ancient China as a legitimate

source of income, worth fighting for if

need be; while the antique dealers, who
distributed the bronzes, sculptures, and
ceramics throughout the world, encour-

aged them in this wide-scale pilfering.

Although there is little, if any, arche-

ological evidence to support the dating

of this mass of unlocalized material from

China's past, there are very few museum
curators, art historians, and dealers who
can resist the urge to place the objects

in various periods on no other basis than

a mutually acepted order of art "styles."

Late Chou, Early Han, Ch'in, Middle

Chou, Shang, etc., are period names,

based on the dynastic histories of China.

Convenient for labeling an antiquity,

they have come to mean a particular

period of a particular style, as if the an-

tiquity had been excavated from a known
level of a known historical site.

The capital of the Shang Dynasty was
Anyang, a city in Honan Province in the

Yellow River Basin. For years, Anyang
was the site of extensive looting, but

from 1929 to 1937 Chinese scholars exca-

vated there under the direction of Dr.

Li Chi, a graduate of Harvard University.

Events after 1937 suspended the work,

Mr. Fairservis is an archeologist who
traveled extensively in China during the

war as a member of the U.S. armed forces.

He has since done field work in Pakistan

and in Afghanistan's northern provinces.

and the collections of scientifically exca-

vated Anyang material eventually reached

Formosa, where they are today. The per-

severance of Dr. Li and his colleagues to

preserve the treasures of Anyang through

so many vicissitudes is almost incredible.

Anyang is, at last, a fixed point on

which to gaze if one is to understand

something of the beginnings of China and

Chinese art. Unfortunately, very little

has been published. Dr. Li's present book

consists only of the notes for three lec-

tures he gave in the United States. It is

cursory and unrewarding, despite many
excellent photographs and interesting com-

ment on the origin of the Shang.

The trouble is that this little book is

virtually all that the leader of this im-

portant and fruitful expedition has been

able to produce in the troubled years

after 1937. One can only hope that Dr. Li

will eventually get the support he so

desperately requires, and that full pub-

lication of the Anyang material will open

the eyes of the world to one of the most

fascinating periods of all history.

Double-faced "monster," in marble, from a Hou-chia-cliuang tomb: double-face pattern on bronze vessel excavated at Hsiao-t'un.



Scythian vessel carries possible scene of priniii

IhE SCYTHIANS

by Tamara Talbot Rice

Frederick A. Praeger, $5.00, 255 pp., illus.

Reviewed by

Louis Dupree

nPHE SCYTHIANS, physically extinct

but artistically alive, are one of the

many non-literate ( although in other ways

sophisticated) groups which rode swiftly

and surely across the political scenery of

the Eurasiatic steppes and then disap-

peared. They left behind incomplete bits

of evidence to tantalize archeologists,

historians, and art curators. About 700

B.C., these horse-riding, cattle-owning,

aristocratic nomads conquered the farmers

of the north Black Sea region of South

Russia and the Kuban, and controlled

this area until the second century B.C.

The Greeks of classical times estab-

lished several trading colonies in die Black

Sea area and the Scythians exchanged

meats, salt, grains, slaves, furs, and skins

for Greek jewelry, finished metal prod-

ucts, and pottery. Many of these objects

have been recovered in the Scythian royal

tombs of Soutli Russia. Other tombs of

Scythians and related peoples are found

scattered from Prussia and Hungary to

the Altai region of Siberia. The finds in

the Siberian tombs are exceptionally well

preserved. After burial, the tombs were

covered witli earth, and large boulders

were placed on top of the round mounds.

Autumn rains seeped through the stones

and thick ice formed in the winter. The

stones insulated the ice layers and kept

them from melting. These archeological

"deepfreezes" have enabled Russian ex-

cavators to recover clothing, amis, tools,

horse trappings and covered wagons,

mummified horses and embalmed humans

in perfect condition. Two such "deep-

freeze" Scythians had elaborate tattoos on

their arms, legs, and backs.

All these things and more are recorded

by Mrs. Talbot Rice in her scholarly,

readable, and well-illustrated book. She

discusses in exciting detail the scope of

Scythian research and the problems still

unsolved, various reconstructions of the

socio-economic and religious lives of the

Scytliians, and the impact of these "people-

in-a-hurry" on world history and art. Her

bibliography includes many recent

(through 1955) sources in Enghsh, Ger-

man, French, Russian, and Hungarian.

The Scythians subdued South Russia

with a new, superior weapon: light

cavalry. The Sarniatians, who developed

the metal stirrup and heavy cavalry tac-

tics, destroyed the political power of the

Scythians in the first century B.C. The

Goths completed the job militarily and,

by A.D. 200, the Scythians had ceased to

exist as an ethnic entity. But the dynamic,

imaginative Scythian animal-art style in-

fluenced Chinese, Middle Eastern, and

Nortli European art for at least anotlier

thousand years.

A fine introduction for scholars and

pleasurable reading for the layman. The

Scytliians is a sound piece of work.

Dr. Dupree has done anthropological

field work in Afghanistan and Iran, and is

presenthj an Associate Professor at the

Air University, Maxwell Air Force Base,

teaching Middle Eastern studies.

DAWN IN ARCTIC ALASKA

by Diamond Jenness

University of Minnesota Press, $4.75

222 pp., illus.

Reviewed by

Edward M. Weyer, Jr.

T]?7HEN Stefansson embarked on his

largest and longest expedition to the

arctic in 1913, he took as his antliro-

pologist a young New Zealander, a for-

mer Rhodes scholar who had done field

work in New Guinea. That anthropologist

has now written tliis book for his sons, so

they could learn how he had passed that

first winter, living alone with the Eskimos

in northern Alaska.

Some of Dr. Jenness' winter companions

were little-known inland folk of tlie

Colville River, "wild" Eskimos, who had

scarcely come into contact with civili-

zation. There wasn't any comfortable

way to learn about these "wild" people.

Dr. Jenness slept sardine-fashion in poorly

ventilated and vennin-infested huts, ate

food repulsive to many palates, and had

to respect the etiquette of a hostess who,

instead of washing his cup after a meal,

licked it clean.

More vividly here than in technical

reports, we glimpse the reactions of the

Eskimo to hardship, loneUness, and die

threat of starvation; their attitude to-

ward the spirit world, and their views re-

garding the white man's "better medicine."

When Dr. Jenness had these experi-

ences, almost nothing was known of

Eskimo prehistory. He excavated several

continued on pdge 444
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Kenya Monkey Set
This charming set was made in Kenya by native crafts-

men. They are made of Mvuli wood which is a light

colored tropical hardwood. They represent that famous
trio; Hear no evil. Speak no evil and See no evil. Each
piece stands about 5" high, but because they are hand-
carved the size may vary slightly. You will find this is

just the conversation piece you have been looking for.

$7.00 postpaid

Christmas Qh
FDR ADULTS

When you choose one of these truly dis-

tinctive gifts for a friend, you will find it

soon becomes a treasured possession.

Papoose Notes
This collection of informal notes was designed to

delight you. Each of the 12 notes has a portrait of a
petite Indian miss. The colorful portraits were done
in soft pastel shades on a coffee colored background by
Gerda Cristoffersen, and produced by Eukabi in the

heart of the Indian country of New Mexico. Each note
measures about 4" X 5'/^" folded.

$1.40 postpaid

Candle Holders
These candleholders are sure to draw the interest of your
friends. They are authentic reproductions of a wooden
pipe bowl in the collection of the American Museum of

Natural History. The original was made by the Tlingit

Indians of Southern Alaska. The reproduction is made of

Black Alvastone with a copper insert for the candle and
rests on a black rectangular base. Each holder is about
4" high and 5" long.

$13.50 a pair, postpaid

Ivory Necklace & Earring Set m
This lovely necklace was handcarved in India by native

craftsmen. Elephants in graduated sizes form the motif
for the necklace. Each drop earring consists of a tiny

elephant standing on a pedestal with its trunk upraised.

The set has a light and airy quality and will be the prized

possession of anyone receiving it.

Necklace $5.75 postpaid Earrings $2.50 postpaid

A 10% federal tax is included in the above prices.

Do not send cash or stamps.

Send your check or money order to:

THE MUSEUM SHOP
The American Museum of Natural History, New York 24, N. Y.

(Members are entitled to a 10% discount)



iggestioHS

FDR CHILDHEIV
These gifts have proven popular among the

younger visitors to the Museum shop. Give

them to your young friends and they will

he delii!:hted too.

The Big Book Series

Three Big Books are offered here; The Big Book of

Dogs, The Big Book of Cats and The Big Book of Wild
Animals. Each measures 9" X 13" and is filled with

colorful pictures. They are suitable for children between

the ages of five and ten. There is very little text and the

illustrations are large and colorful. Be sure to specify

which book you want. cs't i it i ^ • j' l$i.l5 each postpaid

Let's Find Out About the Weather
This kit will give any youngster hours of fun. It includes pre-cut

cardboard parts for a Weather House, Barometer, Weather Boat,

Air Current Wheel, Anemometer, and Wind Vane. There is also

a 23-page booklet included that explains the operation of each

instrument plus a section on starting your own Weather Bureau.

$3.35 postpaid

Korean Dolls

These handmade dolls from Korea are 10" tall. They
are made of cloth with a wire frame and stand on a black

wooden base. Their costumes are very colorful and are

the traditional costumes of Korea. There are three

models offered above, A, B, and C. When ordering please

specify a second choice since our supply is limited.

$3.50 postpaid

The Golden Book of Astronomy
For your future space cadet may we heartily recommend this

book? You will find that it is a perfect introduction to the

wonders of space. This hard covered book has over 200 color

illustrations among its 97 pages. Along with four star maps and

sections on the planets, comets and stars, you will find a section

devoted to the problems of space travel.

$4.15 postpaid

The Golden Book of Science

This 97-page hard covered book is a wonderful introduction

to the world of science. There are sections on Astronomy,

Physics, Geology. Nature. Chemistry, Meteorology and Physiol-

ogy. It is clearly written and has over 450 colorful paintings.

This big (10" X 13") book is sure to develop any youngsters

interest in science.

$4.15 postpaid

Avoid the rush and order early.

We cannot guarantee Christmas delivery unless yovir order is received before Dec. 1st.



Overhanging bluff of modoc site provided natural shelter for archaic hunters of southern Illinois.
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The Modoc Shelter

A site in Illinois shows Archaic Man to be nearly 10,000 years old

By Thorne Deuel

SOUTH of St. Louis, in Randolph

County, Illinois, the Mississippi

River valley is about four miles

wide—a low-lying area, bordered by

a line of bluffs which marks the

start of the gently-rolling prairie.

The Missouri Pacific track between

East St. Louis and Cairo runs along

the flat bottomlands, and a black-

topped county highway hugs the

foot of the bluffs, connecting the

villages of Modoc and Prairie du

Rocher.

Over the centuries, wind and

rain have deposited soil at the junc-

ture of flat and bluff. A few years

ago, a county road-maintenance

crew dug away some eight feet of

this soil, at a point where the bluff

has a wide overhang, to use for fill.

During their digging, bones and

"arrowheads" were turned up and,

in the spring of 19.52, Archeologist

Irvin Peithman, of Southern Illi-

nois University Museum, brought

the site to the attention of Melvin

L. Fowler, an archeologist of the

Illinois State Museum, who was at

work on a dig not far away.

For the remainder of that sum-

mer, whenever the weather was

rainy, Fowler and his Museum as-

sociates left their open site and

worked instead under the over-

hanging bluft which they named
"VIodoc Rock Shelter." Thus began

a systematic study of what has

proved to be important new evi-

dence bearing on the prehistory

of the eastern United States (see

article on p. 406 )

.

Dr. Deuel, the Director of Illinois State

Museum since 1938, served his appren-
ticeship in anthropology under Professor

fay-Cooper Cole at Chicago University.

Sometime before 8000 b.c, the

Mississippi, which — during the

glacial retreat, about 10,000 b.c.

— had washed the very edges of

the Modoc bluff, diminished in

size, and withdrew from the bluff

wall. In places, the ledge that the

retreating waters exposed was as

wide as fifty to one-hundred feet.

Elsewhere, it narrowed to a mere

pathway ne.xt to the rock. Here and

there, a prairie stream cut a gully

in the bluff rim, providing narrow

entryways to the ledge, protected

from rain by the bluff's overhang.

Such a shelter must have had
natural appeal for primitive

hunters and collectors, and the

ashes found in the earth at Modoc

Well-preserved skeleton is viewed by excavation director Fowler (center)

.
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SHELTER CROSS-SECTION

shows three main zones of Modoc

site. Earliest, at bottom, gave C14

date close to 8000 B.C. The arti-

facts (right) are typical of finds

in each of the three zones.

lend substance to our imagined

picture of such an early people

gathered behind a brush wind-

break, around a blazing fire.

As the figure (left) shows,

all except the upper five feet of

the Modoc deposit is ascribed to

the so-called "Archaic" period —

a stage of life in the New World

that preceded the development of

farming. The lowest two-and-a-

half feet at Modoc, however, have

tentatively been assigned to the

early Archaic, because the remains

there appear to be even simpler

than the more typical Archaic

above. The topmost five feet, in

turn, contain pottery identified as

belonging to cultures of a period

in which agriculture was known.

If we may judge by the bones

found at Modoc, either the great

mammals — in whose wake pre-

Archaic man had earlier followed

— no longer roamed the country-

side in numbers, or our Modoc

dwellers were too discreet to pur-

sue them. In the Modoc larder,

mastodon had been replaced by

deer, elk, raccoon, and opossum.

Because such animals are likely to

remain in one locality rather than

migrate, the successive occupants

of the Modoc Rock Shelter were

also able to stay put for some time

without losing their food supply.

Tool Krr open, student begins slow removal of earth matrix from skeleton.
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Slab of rock covered this skeleton.



In addition, the nearby river pro-

vided mussels, snails, turtles, and

abundant fish, particularly the

smaller sorts that inhabit quiet,

slow-moving waters. Almost half

the fishbones recovered at Modoc
belong to the catfish family. The
small number of artifacts found that

relate to the use of wild seeds and

nuts (milling- and nutting-stones,

for example) indicates that such

vegetable foods were few.

Hunter's Arsenal

How were these Archaic hunters

equipped? We know from bones

that — except perhaps in the earli-

est period — they had the dog as

a companion. The bones also tell

us that deer was a mainstay. The
assemblage of stone implements

shows that the hunter's chief

weapons in the later levels were

the light spear and dart — with

broad-shouldered flint heads — that

were hurled with a spear thrower,

or atlatl. Such projectile points

would be difficult for a wounded
animal to dislodge. In the earliest

layers, on the other hand, the

notched weapon-points were nar-

row-bladed, developed probably

from the older Paleo-Indian type

which, it has been suggested, were

for thrusting and could be more

easily withdrawn from the wound.

Under hot sun, the painstaking work of uncovering skeletons continues.

7jr^

)

t
\

J

Clay-lined pits found 22 feet down. Exposed band of clay, with charcoal (left) , is possible remnant of hearth.



Objects recovered by sifter are washed, labeled as to level where found.

The relatively large number of

migrant birds — Canada Goose.

Snow Goose, Mallard, and other

ducks, which are identified among

the many bird bones at Modoc —
conjure a picture of the Archaic

hunters busy in spring and fall

among the reedy, river marshes

and upland ponds, taking a rich

harvest of passing waterfowl.

If we include the five top feet

of Woodland remains, the Modoc
Rock Shelter shows a total span

of occupancy of almost 10,000

years — from the time of the retreat

of the last major ice-sheet down

to the present. We base this esti-

mate both on the evidences of cli-

matic change and on Carbon 14

analysis. Material, eight feet from

the surface (near the top of Zone

II), when analyzed by the Phoenix

Memorial Laboratory of the Uni-

versity of Michigan, gave a date

equivalent to 2765 B.C. Charred

wood from an ash lens (Zone I),

studied by the University of Chi-

cago Nuclear Laboratory, gave an

average of 7922 B.C.

Closing the Gap

This lowest C14 date is of im-

portance to the archeological re-

construction of man's early history

in the New World, for it unexpect-

edly pushes Archaic culture in the

eastern United States well back

in time — to before the so-called

"Thermal Maximum" (3,000 to

4,000 yeai-s ago).

Heretofore, many archeologists

have been reluctant to believe that

even early Archaic culture could

predate the Thermal Maximum.
Both archeologists and geologists,

in turn, have taken the view that

Archaic man's precursor in the

New World, the hunters whose Fol-

somoid projectile points are found

in association with extinct fauna,

must have belonged to an even

more remote era than the one to

which the earliest Archaic remains

have been assigned.

Thus, an apparent gap between

Paleo-Indian and Archaic seemed

to exist. Finds at the Modoc Rock

Shelter go far toward eliminating

this supposed gap.
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Over-all view of site shows increasing depth of excavation, as archeologists dig for hedrock, 28 feet from surface.
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EARLY MAN IN AMERICA
Sites in the eastern United States show that four cultural stages

preceded the historical Indian society met by the early colonists

By James A. Ford

THE history of man in America,

as we now know it, begins

sometime over 10,000 years ago,

when the great continental glacier

was just starting its last retreat,

and horses, ground sloths, masto-

dons, and mammoths ranged the

open portions of the North Ameri-

can continent.

However, the first really con-

vincing discovery to prove that the

ancestors of our modern Indians

had once been hunters of now-

extinct elephants was not made
until 1926, near Folsom Village,

New Mexico. The skillfully-

chipped flint points (with long

flakes removed from the blade

faces), which are typical of the

"Folsomoid" culture, have since

been discovered in every state

in the Union.

The Carbon 14 method of dating

has given us a measurement of

the years that have passed since

these Folsom flint-chippers and
other related, early, hunting
peoples flourished in the New
World. This time-span has proved

to be not so long as many had
supposed: most of the Folsomoid

C14 dates fall between 6000 and
8000 B.C. ( figure, right ) . Evidently,

mastodons continued to live in the

Mississippi Valley — and, possibly,

other parts of the continent — until

as late as 3000 b.c.

The next eastern horizon, follow-

ing the Folsomoid hunters, is

known as the "Archaic." The earli-

est of the Archaic peoples chipped
their spear points in stemmed and
leaf shapes. Some of their points

have concave bases, with the edges
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Dr. Ford, Associate Curator of Archeology
at the American Museum, has worked
at many Mississippi Valley sites, from tlie

Archaic to the Temple Mound horizon.

ground smooth — probably a re-

tention of a base-form similar to

that of the preceding Folsomoid

tradition. Hunters, fisherman, and

food collectors, these Archaic

people could form into communi-
ties only in places with a stable

supply of natural food.

The transition from the early to

the later phases of this Archaic

period seems to have occurred

about 2000 b.c. It is marked by the

appearance of ground and polished

tools and weapons, which were
lacking earlier. Among these are

adzes, three-quarter-grooved axes,

and celts. Polished stone spear-

thrower weights began to be used

and, in the Wisconsin area, mak-
ing tools from local float copper

was an important industry.

nPHE next chapter of our story

brings us to the horizon of agri-

culture and pottery. The first of

the agricultural people in the east-

ern United States flourished from

about 500 B.C. until a.d. 700, and
were widespread — from Florida to

Michigan, from New York to Kan-

sas. Their great numbers of coni-

cal mounds they built as tombs.

The bones of their dead, along

with a striking assortment of per-

sonal effects, were placed in log-

roofed vaults, and earth piled

above to as much as seventy feet.

In some regions, particularly in

southern Ohio, miles of earth

ridges, up to fifteen feet high, were

built near the burial mounds.

Archeological work in the Mis-

sissippi Valley and other regions

of the East has shown that the In-

dians whom the European colo-

nists dispossessed in the seventeenth

and eighteenth centuries were
merely the shattered remnants of

still a fourth horizon — a people

that had been much more numer-

ous two centuries earlier. Appar-

ently, new diseases, introduced by
early European explorers and set-

tlers, had made havoc with this

last Indian civilization in the East

— a thriving barbaric culture only

slightly less advanced than the one

existing in northern Europe dur-

ing the time of Julius Caesar.

The basic elements of this fourth

horizon — the so-called "Temple

Mound" stage — were introduced

from Central America about a.d.

900. The principal means of social

organization and control was a re-

ligion based on sun worship.

Wooden temples, priests' dwellings,

houses for the bones of the dead,

and other sacred structures were

erected on the flat tops of rectang-

ular mounds, laboriously con-

structed with earth, carried to the

site by the basketload on the backs

of devotees. These rectangular

mounds were arranged around

open courts, where ceremonies

were held, and each "pyramid" was
provided with a log-faced stairway

leading from the court up to the

door of the sacred building on top.

Forty to fifty feet is not an un-

usual height for these structures,

and the largest — near East St.



THE FOUR STAGES
of culture development in tlie

eastern U.S. commenced (bottom)

about 10,000 years ago with Folso-

moid hunters, known best by the

distinctive shape of their projectile

points. Next to appear were hunters

of the Archaic stage, such as the

men of Modoc, who had more and

better tools but still grew no crops.

They were followed by a farming

people, whose burial mounds dot

the Middle West to this day. Last

came a barbaric civilization of the

Temple Mound stage (top), which

the white settlers of the New World
encountered along the Mississippi.

Louis, Illinois — is 110 feet high.

The people who lived about these

ceremonial centers were farmers,

raising crops of corn, beans, squash

and tobacco.

T^HE mounted Plains Indian, who
-*- chased the bufFalo and whose

face may be found on the nickel,

had a culture that largely developed

after America was discovered.

Horses, which had become extinct

along with other Pleistocene fauna,

were reintroduced by the Spanish

and made possible the nomadic life

of these Indians. EarUer ceremonial

ideas and patterns of living were

markedly changed as the farming

Indians on the western side of the

Mississippi Valley adopted the

horse and moved onto the Plains.

However, many vestiges of former

rituals could still be seen; for ex-

ample, in the sun-worshiping cere-

monies of several Plains tribes.

Because geologists have esti-

mated an elapsed time of from

15,000 to 20,000 years for the last

ice advance, while archeologists

could not believe that their oldest

Archaic finds were more than

about 3,000-years old, a wide gap

has seemed to exist between Fol-

somoid and Archaic. Recent radio-

carbon measurements demonstrate

that both sets of estimates were

wrong: the geological estimates too

great and the archeological guesses

too modest. There is no gap. The

analysis of such deposits as the

Modoc Rock Shelter site described

on the preceding pages clearly

shows the heretofore unrealized

antiquity of the eastern Archaic.

*'''™" TEMPLE MOUND STASE
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Imitation thorn is actually a tree-hopper, with its upswept prothorax.

"'^

'Dead leaf" is really the Kallinia hutterfly, its wings folded in repose.

DISCLOSII
The best camouflage mak?

THESE pages show a few of

nature's many examples of pro-

tective coloration and mimicry, so

skillfully fashioned that color, struc-

ture, and behavior all assist and

protect a wide variety of living

creatures. Color and structure both

play important roles in enabling an

individual organism to blend into

its background. In many instances

the camouflage is so carefully

fashioned that it often misleads

even the trained eye. One such ex-

ample is the famous Kallima, the

"dead-leaf" butterfly of the Far

East (lower left). Here a master-

piece of deception has been created.

The wings of this butterfly, when

folded, so closely resemble a dead
|

leaf that even an experienced

entomologist may be deceived.

Another classic example of nat-

ural camouflage can be cited in the

case of some Membracidae, or tree- i

hoppers (upper left). In some of

these species, the prothorax is

shaped into a curved upsweep

which resembles a thornlike struc-

ture. When resting on a twig, these

little tree-hoppers bear a remark-

ably close likeness to thorns. Still

another deceiving insect is the

walking-stick. These closely re-

semble a slender, many-branched

twig and, when at rest on a shrub

or tree, blend so closely with their

immediate surroundings that tliey

are rarely observed.

The passion-vine butterfly, Dione

vaniUae, is another insect that en-

joys at least one phase of its life

under the protection of near-perfect

camouflage. Although the larva and

adult do not practice deception

through protective coloring and de-

sign, the chrysalis (upper right)

makes up for the deficiency. The
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IE HIDDEN
or, shape, and behavior

By Roy J. Pence

Mr. Pence, a notable photographer of

insects, is Principal Laboratory Techni-

cian for tlie Department of Entomology

at the College of Agriculture of U.C.L.A.

cliiysalis, when hanging by its tip,

or after having fallen to the ground,

bears a striking resemblance to the

dried leaves of the passion vine, on

which it also feeds.

Interesting combinations in color

and design have been evolved in

members of the spider family. Cer-

tain species of spiders have used

these combinations advantageously

to protect themselves from enemies,

or to assure an easy meal. The little

crab spider, for example, employs

its color and crablike form to

blend into flowers that are visited

by insects. It can so perfectly blend

into the petals, and its outstretched

legs can so carefully match the

pistils and stamens, that any error

on the part of the visiting insect is

usually discovered too late.

Other spiders that enjoy a degree

of immunity, because of their ability

to masquerade, are those designed

to resemble an ant. Because ants in

general are recognized as unpalat-

able creatures, equipped with suit-

able means of defense in their own
right, the spider-mimics benefit

from this disguise.

Over and above considerations of

color and structure, behavior can

assist in producing effective camou-

flage. Any student of wildlife has

seen animals and birds render

themselves nearly invisible by

"freezing," with the result that their

protective coloration is assisted by

immobility. The bittern shown on

the previous page, which "froze"

when surprised by the photog-

rapher, provides a striking example.

'Withered leaf" is chrysalis of passion-vine butterfly, Dione vanillae.

'Drowned leaf" is the Amazonian leaf fish, Monocirrhos polyacanthiis.



T. macrocephala, as is known from years of observation,

carries its eggs in its mouth until hatched. But "Why?''

MOUTHBREEDERS' PUZZLE

By Lester R. Aroiison and Evelyn Shaw

Many generations of West African mouthbreeders have

been raised in the American Museum's aquarium tanks

in the past twenty years, and their specialized breeding

behavior has been extensively studied by the Department

of Animal Behavior (Natural History, March, 1956).

Recently, the Department's curator and one of his asso-

ciates began to speculate about the reasons underlying

this fish's name-giving habit of carrying its eggs about

in its mouth during the two-week incubation period.

What follows is the story of how these two scientists

examined, tested, and rejected a number of considerations

and finally found an answer. As scientists, they were not

surprised when that answer, in turn, led to a further ques-

tion demanding still a further answer. The readers of

Natural History will enjoy this case history in the

application of the scientific method.

Part I

FISH endowed with the mouthbreeding habit pos-

sess some obvious advantages in their struggle for

existence. Their eggs do not remain exposed in the

water during the period of early development, when

they might be food for hungry snails, crustaceans, and

fish, who delight in gobbling fresh roe. Later, the

newly-hatched young, while still helpless, remain shel-

tered by their parent's mouth. To be sure, some losses

occur when the mouthbreeder, itself, occasionally swal-

lows an egg. And, too, after the incubation period, the

>'Oung must be quick to take refuge from their parents,

Dr. Aronson's research in behavior has included laboratory work
witli fishes, frogs, and cats, and field work in Africa and the

Bahamas. Dr. Shaw's analysis of the antiseptic factors in the

mouthbreeders' behavior was part of her doctoral dissertation.

'?&Mm •<:--' •-*:

Prime question arose when eggs, removed from parent's First TEST, adding sea water to the aquarium water, was

mouth and put in aquarium water by themselves, died. a complete success. All eggs thrived, developed into fry.
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TiLAPiA macrocephala, the black-chinned West African
moiithbreeder, gathers up new egn;s from nest on bottom.

But "why?" remained. Neither special salt-mixes, nor
an equivalent osmotic solution of sugar would help eggs.

who show no hesitation in dining on the fingerlings

they have previously guarded. On balance, however,

it has usually been accepted that this behavior-pattern,

by itself, possessed sufficient custodial advantage to

assure its perpetuation by means of the machinery of

natural selection.

The thought had not previously occurred to us that

mouthbreeding might make other contributions to the

survival of the embryonic fish. We were, therefore,

astonished one day when, in the course of another

study, we gently removed some eggs from a father

Tilapia's mouth and placed them in a separate bowl

of aquarium water. Within twenty-foiu" hours, the eggs

were all dead! Perhaps, we thought, this was just an

accident, and all these eggs would have died even if

they had remained in the parental mouth. To repeat

the test, we persuaded a number of other brooding

fathers to spit out some of their eggs. These eggs,

too, were placed in separate bowls. The answer, we
soon found, was that if the eggs were removed from

the mouth within a day or two after they had been

laid, they invariably died.
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time, in a syrupy solution. Again we suffered the dis-

appointment of a wrong hypothesis: all the eggs died!

Thus, we had ruled out both salts and osmosis as

parallel factors in the two viable environments, the

parental mouth and the sea water mix.

Usually, after each experiment, we would carefully

wash and stack our bowls, to be ready for the next

series of tests. But this Friday afternoon, we wearily

left the dead eggs untouched over tlie weekend. On
Monday morning, as we were about to throw the de-

cayed eggs away, we noticed each one was covered

with a delicate carpet of white mold. This accidental

observation forcefully reminded us of a third, and well-

known, property of sea water that we had completely

neglected to examine — its effective lethal action on

many kinds of bacteria and molds.

The Concept of Antisepsis

Ideas jelled: from time immemorial, sea salt has

been used for preserving fish and meat because of its

bactericidal action. Was it this property of sea water

that was protecting the eggs? We promptly began to

test our eggs in a variety of antiseptics — among them,

aureomycin, Formalin, methylene blue, lysozyme (a

substance found in tears, which is thought to protect

the eyes from infection), and Mycoban (a mold in-

hibitor, sometimes used in bread and cake). Again, the

outcome was most disappointing. All the embryos died,

except a small percentage that had been placed in

highly diluted solutions of methylene blue and Forma-

lin. The few survivors, in turn, were all badly deformed.

An important qualification for the scientist is the

ability, like Bruce's spider, to keep trying in the face

of failures. We began to ponder. Why did some of the

embryos survive in dilute methylene blue and Forma-

lin? And why were the survivors abnormal? Then a

simple idea occurred. Certainly, these substances were

protecting the eggs from infection but, at the same

time, they were poisonous and were, therefore, also

killing the eggs or deforming the embryos. We decided

to rerun the antiseptic tests, this time limiting the

time of exposure. We found by trial and error that

dipping the eggs just ten minutes a day in a very dilute

solution of Formalin was sufficient to keep a high

percentage of them alive. Excited because we now
seemed on the right trail, we sterilized some aquarium

water. Then we dipped our test eggs in the antiseptic,

transferred the eggs to the sterilized water and closed

the jar, thus keeping out airborne germs. To our grati-

fication, most of the embryos survived. We repeated

this experiment twenty times, with success each time.

Now, because sterilization will destroy both bac-

teria and fungi, we still needed to know which of these

two types of organisms had been killing our unsteril-

ized embryos. Thus, our next step was to get bacterial

and fungal smears from eggs that had died in normal

aquarium water, and then produce pure cultures. When
tliis was done, we placed new batches of treated eggs

in jars of sterilized water, and added drops of pure

bacterial culture to some and pure fungal culture to

others. The results were striking. All the eggs exposed

to the bacteria died, while those exposed only to fungi

survived. After many repetitions, we were able to

conclude that the bacteria softened the surface mem-
branes of the eggs and eventually killed them. The
weakened membranes, in turn, permitted the develop-

ment of fungal growths and this is what we had seen

that fateful Monday in the unwashed dishes. Finally,

we realized that the diluted sea water of our earlier

W&^^$^

Success at last: in twenty separate tests, most of the

eggs that had undergone a brief dip in dilute Formalin
and then been put into sterile jars hatched normally.

Next question : What was killing the unsterilized eggs—
l>acteria (left) or fungi (right) ? Test with pure cultures

showed bacteria caused the fatal softening of membrane.
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Analysis of oral environment required further testing.

Eggs, in parental mouth, are both churned and flushed.

This churning apparatus gave moderate siu-yival rate.

Flushing test, however, proved a bleak failure : all the

eggs died. Conclusion: movement of water around the

eggs was unimportant, but movement of eggs was vital.

tests was the only antiseptic substance which had no

associated toxic effect on the eggs.

Thus, we now had a number of answers: we knew

why our eggs would not survive in aquarium water if

they were removed from the parent's mouth; we also

knew why salt water would keep them alive. But we
were even more curious to know how mouthbreeding

achieved its sterilizing effect in our aquarium tanks.

The Mouth: a Sterilizing Machine

Watching a mouthbreeder carrying eggs, two fea-

tures of the behavioral environment stand out. First,

the eggs are continuously churned around in the par-

ental mouth. Secondly, the eggs are constantly being

flushed by the stream of water taken into the parental

mouth through respiration. We wondered if either or

both of these actions was inhibiting bacterial growth.

So, first, we built a churning appai^atus to test this

hypothesis. A stream of water, flowing thi^ough a test

tube which contained several eggs, gave them a steady

mild churning. Survival in this apparatus was no more

than moderate. What about flushing? We blew a series

of small depressions in a piece of glass tubing, one

egg was placed in each depression and a stream of

water was channeled through the tube. These eggs

were now flushed, but not churned. They all died.

We then set up still a third experiment. In this, the

eggs, in a jar of aquarium water, were set on a machine

that provided a constant rocking motion. Although

these eggs rolled much more slowly than do the eggs

agitated in the parental mouth, survival was good. We
concluded that the agitation of the eggs in the mouth, by

causing them to rub continuously against each other as

well as against the fishes' mouth-walls, prevents bac-

teria from gaining their deadly hold. Indeed, the par-

ental mouth, by its continuous mechanical action, is

almost as effective a bactericide as is the chemical action

of sea water.

Final pkoof of this conclusion was provided by a third

apparatus, which rocked tlie eggs back and forth.

The result proved movement as important as antisepsis.
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The Answer Poses Another Question

Thus, at length, our first question — the cause of the

death of the eggs — was answered. But, as so often

happens in science, the long-sought answer to this one

question has now raised another to bedevil us. We
had demonstrated that Tilapia's mouthbreeding be-

havior, besides providing a refuge, is also an elBcient

mechanism for preventing the infection of eggs in

fresh water. But, so far as we knew, these fish normally

live only in the brackish waters of coastal lagoons and

the tidal zones of rivers. This is to say that apparently

the antiseptic qualities of dilute sea water are always

present in Tilapia's usual environment.

What, then, we asked ourselves, is the value of this

behavioral mechanism to a fish whose eggs are nor-

mally bathed in such a brackish, antiseptic wash? This

new and broader question left us with yet another

answer to seek.



Fruit trees and vines, carefully fertilized with pigeon guano, dot the harsh slopes by this cluster of tufa cones.

The Land of the Cones
These remote valleys of classical Cappadocia, in central Anatolia,

hold a surprise for the traveller: dwellings cut from living rock

By Kenan Erfm

ANATOLIA, that great peninsu-

.lar bridge between Europe
and Asia which is the very core

of modern Turkey, embraces not

only a fantastic variety of land-

scapes but carries traces of half

a hundred ancient civilizations.

From the towering Caucasus

mountains of the northeast,

through the steppe of the central

plateau, down to the lacelike pro-

file of the Aegean shores, the pen-

insula is a land of contrast and

beauty. Fertile and verdant river

valleys border arid highlands and

lofty peaks, while modern roads

follow the lines of antique, cara-

van trails. Archeological sites range

from Paleolithic and Neohthic,

through the still only half-known,

imperial remains of the Iron Age
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built by Byzantine religious communities. This is the chapel of a monastery.

These tougher substances acted as

cap-stones or "umbrellas" for the

softer material directly beneath

them, so that, as the centuries

passed, the surrounding soft rock

eroded away while the protected

columns seemingly "grew" up out

of the plain. Eventually, these caps

were undermined by wind and
water, to fall away themselves and

allow the naked columns of softer

stone to weather into needle points.

CUCH patterns of erosion are not

^ uncommon in the western

United. States and, if their distinc-

tion lay in landscape alone, the

Cappadocian valleys of tjrgiip and

Goreme might do no more than

attract an occasional party of hardy

tourists who wished to peer at

these Turkish "badlands." How-
ever, there is a unique distinction:

this bit of unreal landscape in cen-

tral Anatolia has been inhabited

for a thousand years or more and

its inhabitants have built their

dwellings within the very pin-

nacles that catch the eye!

Taking advantage of the softness

of the stone, which makes quarry-

ing and carving easy work, men
long ago cut innumerable dwell-

ings and storage areas within the

cliffs and cones. In addition to the

ease with which the stone is

worked, two other factors may
have contributed to this choice of

a cave-dweller's way of life. First,

the region lacks an ample supply

of timber for the construction of

more usual house-forais. Second,

the even-temperatured and dry

cave-interiors provide welcome re-

lief from the rigors of the Anatoli-

an summer and snug shelter in the

depths of winter.

No work has yet been done to



Mr. Erim is a classical archeologist of

Turkish descent, born in Istanbul and at

present a Ph.D. candidate at Princeton.

As a member of Princeton's archeological

expedition to central Sicily during 1955

and 1956, he specialized in numismatics.

establish the earliest date at which

these rock-cut homes were first

made. Some negative evidence at

least implies that, archeologically

speaking, it is a comparatively re-

cent development: Cappadocia

was a province of considerable im-

portance in the classical period,

but we find no direct reference to

these unique cave-dwellers in the

works of the classical authors.

After the partition of the Roman
Empire, however, when Cappa-

docia formed one of the eastern-

most provinces of Christian Byzan-

tium, this exotic region attracted

the attention of a number of Chris-

tian ascetics. Side by side with the

peasant farmers of these valleys,

early monks established their cells

and monasteries — excavating

tombs, chapels, and even sizable

churches out of the tufa.

/^NE of the infrequent Western
^-^ visitors to the are_a—the English

writer, Patrick Fermor — says of

the religious influx:

"Who were these monks? When
did they tome, and how did they

live? . . . Did they arrive as hermits

in flight from the corruption of

Byzantium and Antioch? The trog-

lodytic " refectories, with the long

stone tables, the wine-vats and run-

nels scooped out of the rock, the

great hearths still black with the

smoke of . . . meals, the shelves for

kitchenware and the slots for hang-

ing saucepans, all point to a com-

munal life. . . .It was plainly mon-
asticism of a simple kind. The Lev-

ant, at that time, was sprinkled

with ascetic extremists. Anchorites

immured themselves in caves. Sty-

lites, seated on the capitals of

ruined temples, wore their lives

away in prayer and meditation,

and the stranger Dendrites chained

themselves for decades to the top-

most branches of lofty trees. Near the summit of an easily-scaled pinnacle, the camera looks out across
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J of the Goreme valley in a photograph that successfully captures the spirit of this grotesque volcanic landscape.
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Such goats as this, together with

pigeons, are main domestic animals.

"The date of the valleys' evacu-

ation," Fermor continues, "is as

problematical as that of the cutting

of the first grotto, and as unknown

as its cause. . . . One plays with the

thought of lost edicts from Byzan-

tium evoked by some unknown
heresy, of a sudden berserk out-

break of the advancing Mongols, of

decay through a falling-off of voca-

tions; and then, reluctantly, for

lack of evidence, every theory must

be abandoned. The caves, the cre-

puscular churches and the number-

less painted saints remain enig-

matical as ever."

We must concur with Fermor

that mystery shrouds the date at

which these curious religious com-

munities were abandoned. How-
ever, the decoration of the various

churches and chapels does provide

a number of specific clues to the

date of their construction.

Even today, in the better pre-

served of these churches, it is hard

to find an unpainted interior sur-

face — walls, domes, and arches

are covered with scenes from the

New Testament, and the likenesses

of saints and evangelists. In the

earliest examples, where paint was

applied directly to the rock in dec-

orative, geometric designs, inter-

spersed with crosses, the work may
date back to the eighth century.

The later and more elaborate dec-

orations — figured frescoes, painted

on plaster surfaces — date between

the ninth and the thirteenth cen-

turies. Thus, even if we assume —
as is improbable — that the Chris-

tian ascetics were the first to dwell

in these valleys, we have a mini-

mum span of occupation stretch-

ing at least a thousand years.

Few visitors to Turkey are aware

of this hidden marvel of Caf)pa-

docia, and the cones and the cliffs

today are the haunts of goat and

pigeon. The peasants of such vil-

lages as Magan, Soganli, and Sin-

asos continue to lead a simple life,

the roots of which antedate the

local efflorescence of Byzantine

Christian art. In the green valleys

and along the slopes, goats graze,

and cereals and orchards of fruit

trees are cultivated. Grapes and

watermelon thrive on terraces lev-

eled among the peaks and domes.

Many families still hve in the rock

chambers, while others continue to

use them as cellars, stables, and

for storage space. Basically, today's

peasant life is not far different

from the one led by the Cappa-

docians over the centuries. The
fantastic decor of cones and cliffs,

however, transports the imagina-

tion to remote geologic times,

when the earth was young, or even

to a completely strange world —
another planet, conceived only in

dreams. Yet, Goreme and tJrgiip

are real, a blend of earthly beauty

and exoticism, and only two among
the many jewels of Turkey, where

the past and the present look to-

gether toward a promising future.

RouGH-HEWN GAP in cone-house wall permits view across dry wasteland to fruit trees and a skyline of pinnacles.
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Clear light of an Anatolian sunset brightens the twin pillars of a former chapel and its present inhabitants.



The Colors of Autumn
The vivid woodlands of October owe their splendors

to a simple sequence of three families of pigments

By Jack McCormick
Illustrations by Matthew Kalmenofi

EACH autumn — in what has

become commonplace for

Americans but actually is an event

limited to the forests in a few

widely scattered regions of the

world—the lush green monotone of

summer is discarded and trees

deck themselves in brilliant yellow

and gold and vivacious shades of

red. This period comes as a stac-

cato note between the end of sinn-

mer's sameness and the beginning

of winter's naked silence.

Like many other wonders of

nature, autumn's color display is

largely taken for granted. In truth,

however, autumn coloration is a

feature unique to temperate, decid-

uous (winter-bare) forests, and

only three large regions in the

world are occupied by such forests,

all of them in the Northern Hem-
isphere. One of these regions com-

prises the British Isles, and west-

central Europe, where the color

display is particularly well devel-

oped along the slopes of the Alps

and in the Rhine and Danube val-

leys. The second includes eastern

China and portions of Japan, and

the third lies in the eastern part

of North America.

In the world's southern half,

autumn coloration is a rare pheno-

menon. In all of Africa and South

America, with the exception of a

small region in southern Chile,

there is no autumnal extravaganza.

Elsewhere, south of the equator,
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Both Dr. McCormick, staff ecologist of

tlie American Museum, and Mr. Kal-
MENOFF, a Museum artist, are currently at

work on a new exhibit, tlie Hall of Forests.

only limited areas in Tasmania and

New Zealand present displays of

autumn color (maps, right).

To our good fortune, most of

the eastern half of the United

States and a portion of southeast-

ern Canada are situated in what

is not only one of the largest, but

probably the most spectacularly

colored of all deciduous forest

regions. Memories of dozens of

brilliant panoramas may be con-

jured up by the mention of late

September in the Missouri Ozarks,

the Adirondacks, or the White
Mountains, or October in the hills

of southern Indiana or the Smokies

of Tennessee. Wisconsin so prides

itself on its autumnal display that

the state recognizes October as

"Colorama Time." Several other

states mark their highways in au-

tumn with signs indicating the best

color trails. New Hampshire even

issues weekly maps, to show the

progress of coloration.

Even in the evergreen forests,

which extend unbroken across por-

tions of our continent, and reach

their arms southward along the

mountain chains of the western

United States, autumn color is to

be found in dramatic settings.

There, patches of aspen, whose

color Donald Culross Peattie has

termed "the purest gold in all the

world," appear in a crazy-quilt

fashion against the dark green

backdrop of spruce and fir or pine.

Many consider that the red

maple, in the zenith of its colora-

tion is—more than all other trees

combined—the crowning glory of

autumn. Thoreau wrote of this

species: "Some single trees, wholly

bright scarlet, seen against others of

their kind still freshly green, or

against evergreens, are more mem-
orable than whole groves will be

by-and-by. How beautiful, when a

whole tree is like one great scar-

let fruit full of ripe juices, every

leaf, from lowest limb to topmost

spire, all aglow, especially if you
look toward the sun! What more
remarkable object can there be in

the landscape? Visible for miles,

too fair to be believed."

Yet many other trees are famous

for their autumnal foliage. Two
biologists in particular, Justus Wat-
son Folsom (who extolled the

autumns in New England) and

Charles A. Shull (to whom the

colors of mountainous North Caro-

lina were unsurpassed), have writ-

ten vivid accounts of these others:

"By the first of September," wrote

Folsom, describing the Boston

area, "a wholesale coloring has be-

gun among blueberry, blackberry,

sumac and other plants, although

maples, oaks and poplars are not



generally changed. Before the end

of the month red maples are in-

tensely colored, while sugar maples

are not at their brightest vmtil the

middle of October, in company

with the poplars. Last of all come

dogwood and scarlet oak, alone

in their glory among the withered

leaves of late October."

"In North Carolina in late Sep-

tember," wrote Shull, ".
. . the oaks

remain green at first, while the

sourwoods, dogwoods and sumacs

turn scarlet and crimson. The yel-

low poplars turn brilliant yellow,

the hickories are yellow to orange,

and look like great golden statues

among the other trees. The ash

trees, and occasional persimmons,

are often a deep purplish color. . . .

Each tree can be seen as an indi-

vidual, rank upon rank, up the

mountain sides. ... As the season

progresses, the green oaks change

to flaming crimson bouquets . . . until

the whole landscape is a magnifi-

cent riot of color."

Tf our annual display, itself, is

-*- taken for granted by many who
view it, how much more so are the

biochemical factors which under-

lie it. This seldom-heard story is

one of pigmentation and the seas-

onal-changes' effect on pigments.

Without pigmentation, a tree's

leaf would appear white. During

the summer, several pigments oc-

cur in the leaf. Although they com-

prise only about 3% of the fresh

weight of the leaf, they color it

thoroughly. Of these pigments, the

first in importance is chlorophyll.

This substance, which enables

plants to utilize the energy of the

sun to synthesize food from inor-

ganic raw materials, constitutes

over 80% of all the pigments to be

found in a leaf, and imparts its

characteristic green color to sum-

mer foliage.

Chlorophyll does not mix with

the other contents of leaf cells. In-

stead, it is contained in millions

of tiny, transparent capsules, about

2/10,000's of an inch in diameter,

called chloroplasts. These capsules,

nature's food-manufacturing cen-

ters, float in the sap of the cells.

The display of autumn foliage, a commonplace to most Americans, is a

relatively rare phenomenon in the world. Confined to three main areas

In the Northern Hemisphere (above), it is almost unknown in south (below).



acacia is a native of the Southeast and the

nch-long leaflets can turn translucent

mid-July: its seed-pod ripens in fall.

CATALPA
Catalpa speciosa, now a widespread favorite for lawns,

had an original range from Tennessee to Texas. Its large

(six- to twelve-inch) leaves are yellow-gold in autumn.

/^ur next pigments are present in

^-^ all the green, as well as in many
of the non-green portions of plants

(and, in such animal products as

egg yolks and butterfat). These

two, collectively known as the car-

otenoids, are the .xanthophylls
(
yel-

lowish in color) and the carotenes

(yellowish-orange to red). They

are responsible for the yellow and

orange colors of zinnias, sun-

flowers, and goldenrods, the lusci-

ous ripe colors of oranges, lemons,

red peppers, and tomatoes, the

bright red of rose hips, the yellow-

ish orange of carrots, the mellow

tone of a ripe ear of com.

Combined, the two carotenoids
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comprise about 16% of the leaf pig-

ments, with the yellow xantho-

phylls usually more abundant than

the orange-red carotenes. Like

chlorophyll, both these pigments

are also contained in tiny capsules,

or "plastids." In green leaves, they

are universally associated with

chlorophyll, and located physically

within the chloroplasts, where they

probably also perform a role in the

manufacture of food. Neither of

the two carotenoids nor chloro-

phyll is soluble in water, but all

dissolve readily in warm alcohol.

During summer, the vibrant

colors of the carotenoids are

eclipsed by the more intense

greens of chlorophyll, which, al-

though very unstable and readily

decomposed, is continually being

renewed. Toward the end of sum-

mer, however, the rate of chloro-

phyll renewal begins to decline,

and ultimately terminates, while

decomposition proceeds at an ac-

celerated rate. As one author apt-

ly states, "The once-active food-

making machines go to the scrap

heap in autumn and have no

further value except as junk."

However, the decomposing
chlorophyll does not, as was once

believed, break up to form various

colors. Rather, it fades completely

from the leaf tissues. When this



SHAGBARK HICKORY
Carya ovata has large compound leaf,

with five leaflets that turn dull gold

in autumn. Its fruit drops after the

first frost, is favored by squirrels.

happens, the more stable caroten-

oids are evident. This is when pop-

lars, birches, elms, and many other

species brighten the autumnal

landscape with their living gold.

The superior stability of the yel-

low pigments over the green is

easily demonstrated in the labora-

tory by exposing the green alco-

holic extract from a leaf to bright

sunlight. After a short time, per-

haps an hour, the green will have

faded, leaving the fluid with a

yellowish tint which persists for

a considerable time. Because the

carotenoids are always present in

green leaves and are nearly always

exposed before the leaf falls, the



TUPELO
i\yssa sylvatica, also called the

"Pepperidge." has wide range. Its

deep red color starts early: tree

is a pillar of fire in September.

FLOAA^ERING DOGAVOOD
Cornus floridas spring flowers dot

our forests. In fall, its leaves turn

rich crimson and its berries scarlet.

various yellows are autumn's most

common color.

The next source of autumn color

is still a third group of pigments,

known as anthocyanins, which are

not usually present in leaves dur-

ing the summer. The anthocyanins

produce a variety of hues, from the

most brilliant scarlet through a

gamut of reds, subdued lavenders

and purples, to deep blue. They
are most familiar to us in other

forms: the red of ripe apples, the

rosy tints of mellow peaches and
pears, the deeper reds of roses,

the flaming scarlet of cardinal

flowers, the soft blue of violets, the

purple of grapes and blueberries.

Anthocyanins are responsible for

the color of beets and the purple

varieties of cabbages, potatoes,

popcorn, hazel, and barberry. In

a few species of trees, they are

present in the leaves during sum-
mer. These trees, especially the

copper beech, purple-leafed plum,

and the Japanese maple, are noted

for their unusual and decorative

bronze-, wine-, and purple-tinted

summer foHage. Several species of

trees in the northeastern United

States, notably the oaks and the

maples, also exhibit a brief flush

of anthocyanin coloration as the

young leaves expand in the spring.

In most trees, however, anthocya-

nins are formed only in autumn.

'T^hese anthocyanins are cham-
-*- eleon-hke chemicals. Certain of

them behave as do the litmus in-

dicator-papers of chemists (often

also utilized by gardeners to test

soil acidity), appearing red when
dissolved in acid solutions, violet

in neutral solutions, and blue in

alkaline solutions. The pigment in

the flowers of the common chicory,

for example, produces a light blue

color at the peak of floral develop-

ment. But as the petals wither and

acid residues accumulate in them,

the color of the pigment changes

to a pale pink. Slight variations in

the chemical composition and

structure of these anthocyanin pig-

ments and in the acidity of the leaf

fluids make a tremendous range

of colors possible.



S>VEET GUM
Liquidambar styraciflua. a swamp species, ranges from

Florida to Connecticut, and westward to Missouri and

Texas. Its six-inch, star-shaped leaves turn brilliant

crimson in autumn and its spiky fruit lasts the winter.

POISON SUMAC
Rhus vernix, another swamp species, ranges from Florida

to southern Canada. Its flaming scarlet leaflets (from

two to five inches long) and its attractive white fruits

lure the unwary into exposure to its blistering poison.



SYCAMORE
Platanus occidentalism leaves are as

much as nine inches in breadth, turn

a deep, brown-specked yellow in fall.

TREMBLING ASPEN
Populus tremuloides, with wide range

in north, brings touch of pure autumn
gold to evergreen-filled forest lands.

TULIP
Liriodendron tulipifera has a tall, stately trunk

ranges from southern Canada to Louisiana. In fall,

its four- to six-inch leaves turn a radiant yellow.



This third pigment group differs

from chlorophyll and the caroten-

oids in several ways. The antho-

cyanins are not confined in plas-

tids, but rather are dissolved in

the fluids of the leaf cell. Thus,

they color the fluid content of each

cell as a drop of ink or iodine

colors a glass of water. Further,

while the green and yellow pig-

ments are primarily confined to

the loose tissue in the leaf's inter-

ior, the anthocyanins occur almost

exclusively in the single layer of

cells which forms the leaf's pro-

tective covering—the upper epi-

dermis (see figure, p. 432). And,

as against the greens and yellows,

anthocyanins are water-soluble.

Combinations of autumnal pig-

ments produce many unique

shades. When the deeper-seated

carotenoids are overlaid by the

reddish anthocyanins in the leaf's

epidermis, a yellowish-red or scar-

let color is seen. If the outer layer

of anthocyanins should be bluish

instead, a striking crimson results.

The purple tints of the ash's leaf

are caused by the overlapping of

chlorophyll by bluish anthocyanins.

The striking golden-bronze of

the beech and some oaks, in turn,

is produced by a combination of

xanthophylls with still a fourth

f^roup of pigments, the brown tan-

nins. This fourth group gives the

puckery taste to unripe persim-

mons, plums, and other fruits. Tan-

nins are also present in relatively

large quantities in the bark of vaii-

ous trees, in the hulls of walnuts,

in certain insect galls, and in the

green leaves of many species, par-

ticularly the oaks and the sumacs.

Although the astringent qualities

and bitter taste of this group of

pigments give them some value as

insect repellents and fungicides,

they appear primarily to be waste

products. As such, they are com-

monly found in the liquid portions

of plant cells. The tannins also oc-

cur in the cell walls of wood, bark,

and dead tissues.

Contrary to popular opinion,

some basic colors of autumn — the

yellows and browns—are little af-

fected by external conditions. Ex-

tended dry periods may cause pre-

mature leaf-fall and lessen the

quantities of pigments present,

rainy autumn days may reduce

the hours of sunshine when the

colors show to best advantage, and

strong winds may sweep the

leaves from the trees before mas-

sive tracts of trees have had ade-

quate time to develop their color-

ing. In spite of all this, every

autumn shall have its leaves of

yellow-gold and brown.

However, the more exotic shades

of autumn—the red and purple

colors produced by the anthocy-

anins—are particularly subject to

external influences. Even the same

tree may vary considerably in

these colors from one year to the

next, while trees of the same spe-

cies, growing in different situa-

tions, are often quite differently

colored in the same year. Even dif-

ferent portions of the same tree

may exhibit anthocyanin-produced

colors of very different hues.

Laboratory investigations, begun

in the latter half of the nineteenth

century, have shown that high con-

centrations of simple sugars in the

leaf cells favor the formation of

anthocyanin pigments. Branches

injured by insects or disease, or by

mechanical damage, often change

color prematurely. Presumably this

early change is the result of accu-

mulation of sugars manufactured in

the leaves but unable to move

through the injured tissues into the

trunk and roots.

TT'nvironmental factors which
^ may affect the anthocyanins

include light intensity, air and

soil temperatures, nitrogen supply,

and soil moisture. Although antho-

cyanins are formed in total

darkness by radish and beet roots,

bright light influences pigment pro-

duction in inost plants by increasing

the rate at which sugar is manu-

factured in the chloroplasts. So

localized is this effect of Hght that,

where one leaf shades another, a

"sun print" of the overhanging

leaf may be formed on the lower

one—colors developing in the ex-

posed portion of the lower leaf,

while the shaded portion remains

green or yellow.

However, the intensity of light

required for pigment formation

varies from species to species.

Thus, we find great variation in

Cross section of leaf shows structure of inner cells between the heavy

layers of upper and lower epidermis. Here, elilorophyll, in its plastids,

has decomposed at svunmer's end, exposing the carotenoid pigments.
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PRESERVING LEAVES

Several methods, none of them wholly satisfactory, are used to

preserve the colors of autumn leaves. Each gives an interesting result.

The easiest way to preserve whole branches, with their leaves, is

to place the freshly-cut branch in a dark, cool location, such as the

cellar. This works well with beech leaves and with the foliage of

the sumac and maple. It is unsuccessful with oaks. A second method

consists of splitting the cut branch a few inches and then leaving the

split end in a solution of four parts glycerin and one part water for

about two weeks.

A third method involves drying the branches in warm sand.

Clean, dry sand (screened, builder's sand is best) is heated in a

metal can until it is very warm, but not painful to touch. While

this sand is heating, another portion of sand, which need not be

hot, is poured into a large box and smoothed out. The branches

are then laid on this sand-bed in a natural position, and their outer

ends carefully nailed to the sides of the box and supported by a

few wires or sticks. The warm sand should then be sifted into tlie

Ijox, ratlier quickly and very evenly. The warm sand not only

promotes evaporation of water from the leaf cells, but also presses

the leaves evenly in a natural position. The excellence of the colors

preserved by this method is surprising. Even the deep reds, among
the most difficult to keep, lose very little of their natural beauty.

Single leaves can be preserved by coating them individually with

paraffin. This may be done either by dipping the leaf into a pan of

melted paraffin or by pressing it on each side with a warm flatiron

upon whicli a little paraffin has been melted (a steam iron should

not be used ) . The coating of paraffin should be thin, for a thick layer

will dull the color of the leaf. This method preserves the color

indefinitely. Leaves dip-coated by the author, while he was in a

high-school biology class nearly fifteen years ago, still possess

remarkablv lifelike colors.

Chameleon-like anthocyanins, unlike carotenoid pigments are not

in plastids, but dissolved in leaf-cell fluids. As cross section shows, these

pigments, red to blue in color, concentrate in leaf's upper epidermis.

autumn coloration from one year

to the next, although both autumns

have seemed the same. One au-

tumn may afford conditions favor-

able to anthocyanin formation in

just a few species, while another

autumn, outwardly similar, affords

conditions favorable to pigment

formation in many more.

Temperature is another factor.

Low, but not freezing, night-air

temperatures encourage the con-

version of starches to sugars, in-

hibit the movement of sugars from

the leaves to the stem and roots,

and result in a reduction of the

respiration rate, which effects a

further saving of sugar. Freezing

air-temperatures, in contrast, re-

sult in the immediate death of leaf

tissues and, consequently, in the

loss of their brilliant colors.

Low soil-temperatures retard the

absorption of water by tree roots,

producing the same effect as low

soil-moisture. The lack of water

favors anthocyanin synthesis in-

directly, by promoting the conver-

sion of starches into sugars and

also by tending to reduce the rate

of absorption of nitrogen from the

soil (a low level of nitrogen in

the leaf cells reduces the rate of

withdrawal of sugars). In 1902, a

botanist, collecting plants in Spitz-

bergen, north of the Arctic Circle,

observed that in areas frequented

by birds, plants were green, while

in adjacent soils the plants were

brightly colored. He attributed this

condition to the fact that the bird

excrement, which is rich in nitro-

gen, fertilized the soil in the nest-

ing area. Similar observations have

been made in other regions.

nnhus, autumn color will be most
•^ intense and brilliant in areas

where these requirements for maxi-

mum anthocyanin production are

most competely fulfilled. Of course,

the genetic composition of the plant,

itself, is ultimately decisive: many
species of trees—notably the pop-

lars—which lack the proper genes,

are incapable of producing notice-

able quantities of anthocyanin,

regardless of soil or weather.

Three closely-allied species il-
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SASSAFRAS
Sassafras albidum has four- to six-inch

leaves, sometimes a clear yellow in fall,

but often a soft pink or even blood-red.
SCARLET OAK
Quercus coccinea is late to turn, and
its four- to seven-inch leaves of rich

red are often the last color of autumn.

RED MAPLE
Acer rubruin, Thoreau's favorite,

lias two- to three-inch leaves. It

can be a beacon of scarlet flame

while neighbors still show green.



HONEY LOCUST
Gleditsia tiiacanthos ranges throughout eastern North
America. Its compound leaves bear pairs of inch-long

leaflets that become a clear shade of yellow in fall.

BEECH
Fagus grandiflora has a northerly range. Its

leaves, three to six inches long, turn a pale
gold: birds and squirrels eat its prickly nuts.

lustrate the importance of this in-

heritance factor. In the red maple,

the autumn leaves, as well as the

young stems, leaves, flowers, and

fruits, are brilliantly colored by
|

anthocyanin pigments. The sugar

'

maple, although a brilliant tree in

autumn, produces anthocyanins in

much less abundance. Finally, the

black maple, hardly distinguish-

able from the sugar maple in ap-

pearance, rarely produces observ-
i

able quantities of anthocyanins: its

autumn leaves are, at most, a trans-

lucent yellow.

Autumn coloration is most in-

tense during years in which a rela-

tively dry, sunshiny summer is fol-

lowed first by a rainy period in

early September (to freshen the

leaves and retard early leaf-fall),

and then by an autumn with mod-
erately low night-temperatures and

bright, crisp days. In eastern North

America, such a spell of weather

—with clear, crisp nights, hinting

of frost, and warm, bright, blue

days — is called "Indian Summer,"
and our forests have an inner glow

of intense yellow and flaming red.

Warm, cloudy autumns, in con-

trast, are marked by the develop-

ment of dull colors, with shades of

yellow predominant. In England,

noted for its moist atmosphere and

slow seasonal changes, autumn
coloration is not only more sub-

dued but may extend over three

months, from early September to

late November or early Decem-
ber. The forests of England and

the Continent are composed of few

species in comparison with the

varied forests of eastern North

America. In England, beeches turn

to a burnished gold, the birches

and poplai's become pale yellow,

and the oaks are cloaked in waim
tones of wine and brown.

nPhomas Pownall, Governor of

Massachusetts a few years be-

fore the Revolutionary War, wrote

of New England's vibrant contrast

to Old England: "If I should per-

suade the Painter to attempt the

giving a real and strict Portrait

of these Woods in Autumn, he

must mix in upon his Canvass all
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the Colours of the Rainbow, in

order to copy the various and var-

ied Dyes which the Leaves at the

Fall assume; The Red, the Scarlet,

the bright and the deep Yellow,

the warm Brown, the White, which

he must use, would give a pris-

matic motley Patch-work that

Judgment would not bear; and

yet the Woods in this embroidered

Garb have in real Nature an Ap-

pearance beyond Conception."

The botanical significance of

autumnal pigment production is

obscure. Some have suggested that

the pigments act as a screen to pro-

tect leaf tissues against the sun-

light while various substances are

being ti-ansferred from leaf to stem

for winter storage. Most scientists,

however, agree that autumn color

is a chemical accident, which car-

ries with it no particular benefit to

the plant. The beautiful tints, they

beheve, do no more than mark an

early stage of decomposition, sig-

naling the seasonal triumph of the

environment over the living plant.

For soon, as autumn progresses,

both the carotenoid and the antho-

cyanin pigments follow the lost

chlorophyll and disintegrate, and

the brown tannins increase until,

ultimately, the forest is carpeted by

a drab monotone of fallen leaves.

Winter has arrived.

GRAY BIRCH
Betula popiilijolia is equally at home in the barren soils

of abandoned farmlands or thickets of swamp and marsh
from Canada to Virginia, westward to Indiana. Its three-

inch leaves assume autumnal shade of soft golden yellow.



Twenty-two elephants, ranging from week-old calves to mature five-ton bulls, mill about the artificial sa



Animal
Lookout
ABERDARE NATIONAL PARK

PROVIDES A FINE VIEW

IN the movmtain forest of Aberdare National

Park, a short journey from Nairobi, Kenya's

capital, now stands the successor to the unique

and famous animal lookout, "Treetops." The old

"Treetops" was destroyed in 1954, when the giant

fig tree in which it stood was fired by Mau Mau
terrorists. The new lookout, also called "Tree-

tops," is actually a two-story house, standing

on heavy stilts, forty feet above the ground.

Opened in late 1956, with guest accommodations

for fourteen, the lookout today plays host to

scores of visitors who watch with delight as the

great animals of the African forest shp through

the twilight to drink at an adjacent water hole.

Some of the sights they see are on these pages.

! OF "TkEETOPS" water HOLE. FOR VISITOR S VIEW, TURN PAGE
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Lookout director Walker and baboon.

Peering down from 40-foot roof, visitors get bird's-eye view of herd. Stump of former "Treetops" fig tree.

Major Walker, aide spread rock salt near water hole. Young bull is first to arrive and sample salt lick.



In waning light, pair of Cape liuflfalo drink at the "Trcelops" water hole.

Surprised rhino, approaching in night, is caught hy photographer's flash.
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SOLAR ECLIPSES
On October 23, the second solar eclipse of 1957 is to take place:

the celestial mechanics of these fleeting events is explained here

By Franklyn M. Branley

Illustrations by Helmut Wimmer

THE celestial mechanics of

solar eclipses show little re-

spect for human convenience. As-

tronomers who wish to observe

these fleeting extinctions of the sun

have been forced to visit the tun-

dras of Canada, the deserts of Af-

rica, and the jungles of South

America. Expeditions in pursuit of

total eclipses have visited the far

corners of the world — Sumatra and

Siberia, Niuafoo and Hokkaido,

Labrador and Mombasa.

Often, after a distant journey,

vagaries of local weather make ob-

Dr. Branley and Mr. Wimmer, of the

Hayden Planetarium, are author and

illustrator of Exploring by Satellite.

servalions at the critical moment

impossible, so that both time and

painstaking preparations come to

no avail. In 1955, for example,

teams of astronomers from round

the world gathered near Battica-

loa, in Ceylon, to photograph an

eclipse on June 20. Although this

eclipse was an especially long one

— seven- and-two-tenths minutes —

a sudden bank of clouds obscured

it, and no effective photographs

could be made from the ground.

One or two eclipses of the sun

usually occur each year. This year,

there was such an eclipse on April

29, and there is to be another one

on October 2.3. The eclipse of April

29 was of the annular type (see

figure, p. 442 ) and was visible only

over a limited region near the

North Pole. October's eclipse, in

turn, will be visible only in Antarc-

tica. It will be a total eclipse, but

the area of totality is extremely lim-
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ited, and totality will last only

a few seconds. A year or so ago,

it might have gone altogether un-

observed: this year, thanks to the

presence of scores of IGY scien-

tists in Antarctica, it will be seen.

Th? area of totality for October's

eclipse is a small segment of the

Weddell Sea, just off Coats Land,

where British and American scien-

tists — already in the area making

IGY investigations — will be in a

position to observe it. Any informa-

tion will be disseminated through

the three World Data agencies of

the IGY Committee: one in the

United States, one in the Soviet

Union, and one operated jointly by

Western Europe and Japan.

Just what is a solar eclipse? Such

an event occurs when the earth

moves into the shadow which is

perpetually cast by our satellite,

the moon. Now, the length of the

moon's cone-shaped shadow is

232,128 miles. Because the distance

between the moon and the earth

varies from 217,800 miles to 248,-

500 miles, there are some times

when the moon's shadow can reach

the earth's surface and other limes

when it cannot. When the moon's

shadow does reach the earth, the

resulting eclipse of the sun is total.

When the shadow falls short of the

earth's surface, what we see is an

annular eclipse, in which a ring of

the sun remains visible around the

edge of the moon.

Annular eclipses are of little val-

ue to astronomers. Total eclipses,

however, allow many investiga-

tions. Among them:

The polarization of light of the

sun's corona. The deflection of star-

light caused by the sun (observ-

able evidence on this phenomenon
gives verification of the theory of

general relativity). Study of the

corona, chromosphere, and revers-

ing layer of the sun. Measurement

of heat radiation by the corona.

How do solar eclipses occur? If

the plane of the orbit of the moon
coincided with the plane of the

earth's orbit (figure, below), we
would see solar eclipses once a

month. However, the plane of the

moon's orbit is actually tilted 5°8',

relative to the earth's orbit. Under

these circumstances, in order for

an eclipse to occur, the moon must

be in a position in its orbit at or

near what we call the "line of

nodes." The nodes are those two

points where the moon crosses the

ecliptic, the imaginary line round

the bowl of the sky which marks

the outer edge of the plane of the

earth's orbit. A further imaginary

line, joining these two points of

orbit intersection, is the line of

nodes. When the moon is at or

near this position, and between

the earth and the sun, the moon's

shadow falls toward or onto the

earth. At all other times, the

moon's shadow escapes us.

Because the orbit of the moon
changes somewhat during each

revolution, the nodal points appear

to move slowly round the sky, com-

pleting a full circuit in slightly

over eighteen years
(
precisely —

18 years, 11 days, and 8 hours).

If a solar eclipse were to occur

today, with the sun precisely at

one of the nodes of the moon, then,

18 years and 11 days later, the

new moon again would be just

TILT OF MOON'S ORBIT makes its shadow fall above or below earth on most occasions (right: shadow falls above). Only

when orbit's nodes are in line between earth and sun (left) does moon's shadow actually pass across the earth's surface.
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about the same distance from the

earth, and the sun would be close

to the node. At that time, a "re-

peat" eclipse, very similar to the

previous one, would occur, except

that it would be observed in an

area about 120° west of the site

of the earlier one, because the

earth would have rotated that far

in the eight-hour period that com-

pletes the cycle.

This cycle, called the "saros,"

was known to the Chaldeans some

2,000 years ago, and, in conse-

quence, they were able to predict

eclipses. Some historians believe

that it was Thales of Miletus'

knowledge of this cycle that en-

abled him to predict the eclipse of

May 28, 585 b.c. which ended a war
between the Medes and Lydians.

Eclipses that occur in this saros

interval fall into series. Each ser-

ies contains about seventy solar

eclipses and has a duration of

1,200 years. Such a series begins

with a small partial eclipse near

one of the earth's poles. After

twelve partial eclipses, which in-

crease steadily in area and de-

crease in latitude, the series be-

comes total or annular for the next

forty-five eclipses. Then the series

reverts to a dozen partial eclipses,

and ends at the opposite pole.

Right now, a dozen such series

of total eclipses are in progress.

One of the series—which included

the eclipses of 1919, 1937, and

1955, and will bring the eclipse of

1973 — is outstanding because the

duration of totality is very close

to the greatest length possible —
7 minutes and 40 seconds, when
observed from a point near the

equator and under the most favor-

able conditions.

Eclipse-hunting in the field pos-

sesses a strong fascination. Disap-

pointment and frustration are the

lot of the astronomer when the

skies cloud over, when equipment

fails to function, or apparatus loses

adjustment because of rapid
temperature changes, for the next

opportunity to make observations

may be decades away.

In spite of the obstacles ( or may-

be because of them), and in spite

of the briefness of the time for ob-

servation, each eclipse is enthusi-

astically anticipated. S. A. Mitchell,

an outstanding observer, expressed

the challenge, the paucity of

available time, and the elusive

nature of these events, when he

wrote in his Eclipses of the Sun:

"I have traveled ninety-thousand

miles to witness nine total ecfipses

of the sun. The total accumulation

of time afforded for scientific ob-

servations during these nine

eclipses has been approximately

eighteen minutes."

WESTWARD TREND OF SAROS CYCLE is shown here. First eclipse illustrated

(1927) began off Aleutians, ended off Spain. Next of this "family" (1945) began
some 120° farther west, in Asia. Eclipse of 1963 will begin still farther west.
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Ever see a shovelful of furniture? Wood chips and

sawdust blended with Monsanto bonding resins ore pressed

to form sturdy, splinter-free hard board used extensively

in manufacture of furniture and cabinets.

Creative chemistry helps produce

new furniture from waste sawdust

Not long ago, sawmills put the

torch to mill waste. Today, proc-

essors mix sawdust and shavings

with Monsanto bonding resins

to make tough, dimensionally

stable boards!

Manufacturers of furniture, pre-

fab walls, truck bodies and trail-

ers benefit from the "extra"

carloadings of sturdy, low-cost,

smooth-finished board. And, of

course, we all benefit from the

extra trees left standing in our

forests each year.

MONSANTO CHEMICAL COMPANY
St. Louis 4, Missouri

Where Creative Chemistry Works Wonders For You
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With the artificial satellite and space travel
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today's fastest growing hobby. UNITRON'S
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• Observing the sun,

moon, planets and
wonders of the sky

• Constellation map

• Hints for observers
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Trained eye of Eskimo is shown in this extemporaneous pencil sketch of reindeer.

I

dozen, ancient house-sites in the rocklike

frozen soil, digging at the rate of only an

inch or so every two or three days. His

subsequent efforts, and those of other

archeologists, revealed many basic facts

about the cultural evolution and migra-

tions of these people.

Dr. Jenness saw interesting portions of

arctic America at a time when some

groups of Eskiinos had been seriously

damaged by diseases and economic

changes brought in by civilized people,

while others were still following their

ancient mode of life. Such varied scenes

formed the basis of his lifelong interest in

the Eskimo and their problems.

Much that he saw was destined soon

to vanish. It is therefore fortunate that

so articulate a scientist kept such a metic-

ulous diary. Dr. Jenness describes the

events of that winter, previously unpub-

lished, both vividly and widi the per-

spective of mature reflection.

Journalistic accounts have given the

public some false notions about the arctic.

The reader is able to believe everything

he finds in this book.

EXHIBITS OF INTEREST

AMERICAN MUSEUM

New York City (October) : Corner Gal-

lery. Photographs by Lee Boltin: sculpture

and ceramics of Mexico (1000 B.C. to A.D.

1000), together with a selection of the

original artifacts.

NEW YORK STATE MUSEUM

Albany (October). Photographs by Warren

Steenberg. The animals and landscape of

Alaska, photographed by a Cornell grad-

uate who is now a park ranger at Mount

McKinley National Park.

Dr. Weyer was the editor of Natural
History from 1935 to 1957. He received

his anthropological training at Yale, and
has twice done field work in the arctic.

His volume, "The Eskimo," is well-known.

(juR ASTONISHING

ATMOSPHERE
|

by J. Gordon Cook

Dial Press, $3.00, 197 pp., illus.

Reviewed by
Jerome Spar

TN this well-written popularization, one

of the Science for Everyman Series, Dr.

Cook, a British chemist, demonstrates that

a book about the atmosphere need not bei

concerned exclusively with weather. In-j

deed, the e.xpected discussion of weatheil

and weather forecasting is confined to a;

single chapter, and the remainder of the

book is devoted largely to simple, lucid,'

and up-to-date descriptions of the chemi-i

cal and physical properties of air. I

Much of the material is unique. Foi

FINEST BINOCULARS and TELESCOPES

Postpaid by a Museum Curator, on active,

experienced field ornithologist.

ALL TYPES and PRICES • LIBERAL TRADES

Bartlett Mettdricks
Binocular Headquarters

PITTSFIELD 50-Y, MASS.

Phone 9748
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the Beast
The Animal-Style Art of Eurasia

Dagiiy Carter. This new book discusses

an art style of vigorous beauty which
flourished among Siberian tribes for

thousands of years. Explains origins,

meanings of this expression — the life

and culture of the peoples who pro-
duced it. "... a valuable contribution.

Its provocative and challenging subject

has never before been presented as
comprehensively in one volume."
Alfred Salmony, New York University.

48 plates, 204 pp. 7'/4 x lO'A. $8.50

Evolution: The

Ages and Tomoiroiv

G. Murray McKinlcy. A significant

new concept of evolution, based on
the author's documented belief in the

unity of mind, matter, and energy, in

the purposeful drive of the evolution-

ary process. "The only book I know
which systematically brings new knowl-
edge to bear upon the whole subject."

Joseph Wood Krutch. 275 pp. $4.00

• TItrough bookstores or from:

THE RONALD PRESS COMPANY
15 East 26th St., New York 10

SEA SHELLS
For Collectors. Thousands of species from

over forty countries of the world. A grand

hobby and educational too. Send your name

today for FREE illustrated lists.

HERMAN W. HOLLINGSWORTH, Seftner, Fla.

AUTHORS WANTED
BY N. Y. PUBLISHER
New York, N. Y.—One of the nation's lavsesl

book publishers is seeking manuscripts of all

types—Action, non-fiction, poetry. Special atten-

tion to new writers. If vour work is ready for

pcihllcalion, send for booklet NH — it's free.

Vantage Press. 120 \V. 31st St., New York 1.

(Miihvest Office: 220 S. Michigan .\vc..

FREE NATURE CATALOG #6
Dcatribcs nature games, nature books, booklets,

charts, maps, colleclint; equipment, Koda-

chromes, plastic mounts, and other nature items.

New! An illustrated Guide to Fossil Collectins

(fascinalhifz hobby!) SI.50 postpaid.

NATUREGRAPH • San Martin, Cal.

BOOK MANUSCRIPTS
CONSIDERED

by cooperative publisher who offers author early

publication, higher royalty, national distribu-

tion, and beautifully designed books. All subjects

welcomed. Write, or send your MS directly.

GREENWICH BOOK PUBLISHERS, INC.
Atten. Mr. Edison 489 Fifth Ave.

New York 17, N. Y.

Best Book
OOnT6STl957 test'^'rtlles and

'• "•" details of fa-
mous publishing plan, write for Brochure NH.

PAGEANT PRESS, 101 Fifth Ave., N. Y. 3

S 1 6 Cash
Awards plus
40% royalty.
All Types of

pts in-

example, following the opening chapter on

the structure and composition of the at-

mosphere—including an extensive and per-

haps too enthusiastic discussion of the jet

stream—an entire chapter is given to the

utilization of wind for power. This is fol-

lowed by a review of the biological, chem-

ical, and structural problems of high alti-

tude and high speed flight. The next

chapter is on sound, and discusses the

psychological effects of noise, and the in-

dustrial uses of ultrasonics.

The fifth chapter, on weather, is prob-

ably tlie least satisfactory, containing sev-

eral erroneous statements and being lim-

ited largely to a discussion of British

weather. But having gotten through this

section. Dr. Cook, the chemist, is once

again on firm ground as he plunges into

three excellent chapters on the oxygen, ni-

trogen, and carbon dioxide in our air.

There is a modern (though slightly

naive) treatment of cloud seeding and

rainmaking, an excellent chapter on the

pollution of the atmosphere by man, and a

highly satisfactory account of auroras,

cosmic rays, and otlier aspects of the

upper atmosphere.

Dr. Cook succeeds in making science

not only understandable but also dramatic

and interesting. Yet, throughout, the style

has a minimum of attention-getting tricks.

While the book may disappoint some

who expect a treatise on weather phe-

nomena only (especially American

weather), it does give an excellent popu-

lar account of the upper atmosphere and

the chemistry of the air in which we li\e.

Dr. Spar is Research Associate Professor,

Department of Meteorology and Ocean-

ography, Neiv York University.

Ihe fight for food
by J.

Gordon Cook

Dial Press, $3.00, 208 pp., illus.

Reviewed by
Jaciv McCormick

/^OLORFUL magazine or newspaper

advertisements, bountifully stocked

supermarkets, shockingly expensive sur-

plus food purchases, and a constant audio-

visual bombardment featuring weight-

reducing i)lans and diet aids make the

plight of half the world population—poorly

fed and famine ridden—seem remote and

unreal. Impending dangers of world over-

population and widespread food shortages

appear inythical.

But the people of today and of tomor-

row must be fed. The earth must be made
to produce more; crop losses must be

reduced; preservation techniques, storage

facilities, and distribution methods must

be improved. To fail to achieve these

goals will bring famine and starvation on

a catastrophic scale.

INTRODUCING THE CONSTELLATIONS
by ROBERT H. BAKER

Beginning with the Dippers in the North,
the author traces the groups of stars and
their history as handed down by ancient

astronomers and poets, together with the

features of special interest to be seen with

the naked eye, binoculars, or the telescope.

The book has been completely rewritten

to incorporate the latest astronomical dis-

coveries. New photographs have been in-

cluded, and a new chapter added, telling

of the various amateur astronomical so-

cieties and their work, telescope-making,
and literature of interest to those who
cultivate the study of the heavens for

personal pleasure. $4.00

THE NEXT FIFTY BILLION YEARS:
An Astronomer's Glimpse into the Future

by KENNETH HEUER

Illustrated by Chesley Bonestell

Romantic speculation, describing possible

cosmic events and their effects on man-
kind— moon, asteroid, and star collisions,

the explosion and death of the sun, peace-

time and wartime uses of atomic energy.

The book, by a former lecturer at New
York's famous Hayden Planetarium, bears

this blessing of Albert Einstein: "Rich in

ideas and offers much solid knowledge in

an easily digestible and very attractive

form." It is a completely remade and re-

vised edition of The End of the World.

embodying the latest scientific theories.

$3.00

AN ADVENTURE IN GEOMETRY
Written and illustrated

by ANTHONY RAVIEILI

In concise text

and brilliant
graphic art, the

wonderful world
of geometry in

nature is re-
vealed. First the

author describes

the various geo-

metric forms: tri-

angles, circles,

pyramids, spirals.

Then he shows how they occur in nature:

"Spirals of snail shells and periwinkles

swirl like an angry sea, while the rippling

spiral of a clam shell is like the tap of a

gentle wind on the surface of a placid

lake." This book, with its many drawings
of geometric forms and the natural ob-

jects reflecting them, will enable the

reader to see the "bare and austere beauty

that lies beneath the variegated trappings

of the world." $3.00

THE VIKING PRESS
625 Madison Ave. • New York 22
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In this concise, vividly written, and

authoritative volume. Dr. J. Gordon Cook
clearly outlines die uneasy situation facing

the inhabitants of our planet. But this is

not a work given to presenting the black

future in store for humanity nor is it a

great work of philosophic significance

shining like a beacon in the gloom. Instead

it is a lucid evaluation of modern methods

of pest and disease control, plant breed-

ing, soil improvement, and food preser-

vation and protection; of the biological

principles underlying the production and

use of food; of artificial improvement of

oceanic habitat to increase fishery re-

sources; and of possible utilization of

mass algal cultures and synthetic foods.

Throughout the book, the modern is

emphasized, but the traditional is not

forgotten. And woven throughout is a

fascinating correlation of the problems of

food production and supply with the

course of civiUzation and social progress.

But the account, while factual and broadly

inclusive, is never dull or unreadable. By

building each chapter around fascinating

case histories, intriguing investigations,

and unusual applications. Dr. Cook has

created a volume which is not only an

education, but also a pleasure to read.

Dr. McCormick is staff ecologist of The

American Museum of Natural Histonj and

author of Atoms, Energy and Machines.

IHE WORLD OF WATER
by J. Gordon Cook

Dial Press, $3.00, 192 pp., illus.

Reviewed by
John H. Daucherty

TTTITH this volume. Dr. Cook adds a

third title to the Science for Every-

man Series. Here are 192 pages packed

with information presented in concise,

understandable language.

In the preface, he reminds us that life

began in water—the sea—and even land

animals enclose the water they need witii-

in their bodies. Dr. Cook brings us up to

date about the lands beneath the sea. Fol-

lowing is an interesting narrative of water

on the move and the power of water.

Water in the atmosphere receives rather

slight treatment only because it is covered

in another volume ( reviewed above )

.

Man's utilization of raw materials from

the sea is traced from the early use of sea-

weed to the present-day extraction of such

products as magnesium, iodine, and algin.

A vivid account is given of plants in the

sea and the animals that float near its sur-

face. The unrelenting struggle for exist-

ence in the jungle beneatli the waves is

sure to fascinate most readers.

The use of water and man's constant

struggle to find water fit to drink are well

covered. The story is told of the research

being done to obtain fresh water from the

sea at low cost. Especially interesting is i

discussion of problems introduced by tlu

use of modern detergents.

Other topics include: water—the ecctu

trie chemical; the adaptations of anima

life to tlie scarcity of water; and the wa>

in which water is bringing ever-changing

land features to the face of the earth.

Prof. Daugherty is Chairman of the De-.

partment of Science at The National Col-

lege of Education, Evunston, III. He is the

author of "The Wonders of Water
(Natural History, December, 1956).

IN SHORT
\_ he inexpensive, science guides pub-

lished by many of the larger natural

history museums provide interesting back-

ground information about the exhibits

which cannot be obtained from the labels.

The Smithsonian Institution has just is-

sued a new booklet called ''The World of

Dinosaurs," by David H. Dunkle, Asso-'

ciate Curator in the Division of Verte-,

brate Paleontology at the United States

National Museum.

Well written and attractively illustrated,i

this booklet briefly describes the major

kinds of dinosaurs, as well as how dino-l

saur remains are discovered, collected,!

and preserved. Copies may be purchased

from the Smithsonian Institution, Wash-]

ington 25. D.C.. for SOc"- postpaid.
j

MARVELOUS NEW HOME NATURE STUDY

ANT PALACE

Own a busy, bustling city of 75 large active California Harvester Ants. ^^ atcli the industrious ant

workers tunnelinj; the Suhways, the Guards' Banquet, ant nursemaids caring for junior ants, milk-

ing time in the ant dairy barns — a fascinating, living world. Provides educational entertainment

for all the family.

This sturdily-built, attractive Ant Palace has clear, plastic sides, rich hardwood frame, is escape-

proof and unbreakable! Detailed informative booklet included, "Life and Habits of Ants", plus

instructions for the simple ant care.

A wonderful conversation piece — a marvelous educational toy.

11" long, 9" tall ^5.35 "poJ^ife^ 14" long, 12" tall *7«95
6 mo. supply specially prepared Ant Food, 75c

Shipped anywhere in ihe U.S.

the year 'round.'

Satisfaction guaranteed or money back.

THE ANT WORLD DeptNH
1203 Stanyan St., San Francisco 17, Calif.
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duncraft's

new improved 1958

WD£CH
lures beautiful wild birds to your window
• a fascinating gift!

NOW COMPLETE WITH BIRD BATH POOL
lip Fliyiit Deck to yo

slieer joy of attracting wild bii
inteiesting every day when yn
nient of feeding them, phoi
watching them frolic just ind
ing outdoors. Everyone enjoys
and charm of wild birds and
bird watcher—shut-ins, camer;)

New Flight Deck is a large
molded of all weather dur;iIon. i

it has hardwood perch rnil^ ii

diiM^-^^Xx Dept. ION Dunn BIdg.,UnCratt Penacook, New Hampshire

BUTTERFLY
Specimens and Equipment

Introductory offer to new customers:

20 difterem World-Wide Butterflies $1,00
10 diflerent Siam Butterflies 2.00

10 different Ecuador Butterflies 2.00
Giant Atlas Moth 1.00

Great Blue Morpho meneleus 1.00

Owl Butterfly 1.00

Leaf Butterfly 25
Golden Birdwing Butterfly, Large . . .50

FREE
with each order, the beautiful Golden Satyr
of Formosa.

Butterfly net with instruction booklet, $2.00.
Send at once for giant price list of butterflies
from all parts of the v\orld.

ROBERT G. WIND CO.
702 Ocean View Avenue, Monterey, California

NATIONAL SCHOOL OF CHEMISTRY
P.O. Box 606-N Redwood City, Calif.

PI]\E COl^ES
V2 inch to foot long. Illustrated Autumn,
Christmas folder. 24 species. Choice All-

cone wreaths.

WESTERN TREE CONES

'FICKER FIRST' ITEMS CERTAIN TO

TICKLE YOUR FANCY!
BIRD SONGS

of DOORYARD, FIELD & FOREST
irdeJ in the held i

by the Stdlwells. Vol. Ill, presented f^

hrst time, features 220 songs and calls ot
68 different Western species. Joins Vol. I (135
songs and calls of 49 Easlein species) and Vol.
II (140 songs and calls of 58 Eastern species).
33 '/j rpm 12" records. Each runs 44 minutes.

EASTERN BIRD SONGS

. . . painstakingly 'played' by using actual bird
songs (from the famous Stillwell collection)
at various speeds, just as a composer selects
various instruments to play certain symphonic
passages. Composed and arranged by Jim Fas-
sett, Musical Director of CBS Radio. Side B,
A Revelation in Birdsovg Patterns, another as-
tonishing piece of 'musical' wizardry on the
utng! Long playing (331? rpm) 12" record.

only $5.95 ppd.

An old favorite with a new twist ! Now you
can enjoy the deep-toned charm of the music
box without being limited to a single tune.
This genuine Swiss Thorens, encased in a smart
American Walnut cabinet (11" x 6" x 35/4"),
can play nearly 100 different melodies on discs!
Comes with single disc (no choice) but 10
assortments are available (10 discs to an assort-
nent) under such headings as Children's Tunes,
Folk Songs, Classical Airs, Christmas Hymns
and Carols, Drinking Songs, Popular Airs,
Religions Tunes. International Airs, Assorted
Tunes and Party Tunes 1 For a complete break-
down of tunes in each category, write FICKER!
AUTOIMATIC DISC MUSIC BOX $29.95 ppd.

EACH SET OF 10 DISCS S 6.00 ppd.

ALEC TEMPLETON
and his MUSIC BOXES

... on a single record, the charming and
incomparable music of Alec Templeton's tamed
collection of rare music boxes ! 45 different,
delightful tunes including popular folk songs,
cherished operatic selections and minuets.
Highest fidelity, a masterpiece of reproduction.
Long playing, 33 ','3 rpm. Also available on 45
rpm, same price !

just $5.95 ppd.

HEROES, HEROINES & MISHAPS
. . . historic American folk ballads and songs
from Colonial days to the Titanic sinking! Yes,
you're bound to chuckle . . . you're apt to cry
. . . you're sure to rave about the trials and
tribulations of young America on the move in

HEROES, HEROINES & MISHAPS! All this
made possible through the dynamic voice and
personality of John Allison, famous folk song
balladeer. Solemn, satirical and comic—H, H &
M represents much in the kaleidoscopic pattern
of American history. You will gather this by
listening to dehghtful Revolutionary antiques
like Major John Andre's "Cow Chase", and
to early 20th Century urban braggadocio in
"The Bowery Grenadiers". Long playing (33V'^
rpm) 12" record. Enchanting to children!

only $4.98 ppd.

FICKER RECORDS
215 ARCADIA ROAD • OLD GREENWICH • CONN.
Money-back Guarantee Immediate Delivery!
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BUTTERFLY MOUNTING
AND COLLECTING KIT

Special

$4.95

A full $5.95 value for only $4.95

Everybody from 6 to 80 can have fun with this

professionally designed butterfly mounting kit.

Recommended by the Butterfly World Museum
and leading educators this kit contains the

finest equipment and everything necessary to

mount and collect butterflies.

This kit contains:

• 15 cororful Indo-Australia tropical butterflies

• 4x12 I00°o balsa wood spreading board

• 60 colored-glass headed pins; 100 steel insect pins

• I chemically treated relaxing jar (for softening
dried specimens)

• 2 glass strips, cardboard mounting strips

• I glass-top Riker display mount

• I pair steel broad-point forceps

• professional triangle envelopes

• nylon butterfly net

• 16-page picture booklet with simple step-by-step
instructions to mount butterflies, make killing jar,

and interesting butterfly information.

FREE PRICE LIST on Request

l-y nylon net, 24" handle packed in plastic has
plus 16-page colorful booklet S2. postpaid

Assorted Formosan Butterflies 25 for $2

SPECIAL INTRODUCTION! Exquisite bracelets
eairings. necklaces and other jewelry made from
beautiful irridescent Blue Morpha butterflj nings
oltered for the first time direct to the public Full
color catalog only .15. Full price refunded with

BUTTERFLY ART JEWELRY, INC.

America's largest dealer, est. 1925

291 East 98th Street, Dept. N-12

Brooklyn 12, N. Y.

CATCH THEM ALIVE
AND UNHURT!

Trap Can't harm Children

Amazing HAVAHART trap captures raiding rats,

rabbits, squirrels, skunks, weasels, etc. Takes

minks, coons without injuring them. Straying pets

and poultry are released unhurt. Easy to set

—

open ends give animal confidence. Fully guaran

leed. Nt) jaws or springs to break. Rustproof. Sizes

for all needs. Send coupon for valuable FREE
36-page booklet on trapping secrets.

Letters liniied from page 393

HAVAHART,
I*lease send n



Excitingly New!

CRITERION'S STANDARD DYNASCOPES
6"-8"-10"-12"-16" as low as ^265

Custom built to meet a professional's Exacting Specifications Priced Within Easy Reach of the Serious Amateur

Only Criterion could produce such magnificent instruments at such reasonable cost. Combining
the latest advances in optical engineering with the old-world skill and patience of master

craftsmen. These superb new Dynascopes, custom made, offer top quality performance. Every

feature necessary for superior viewing is precision finished to professional standards. Optical

surfaces accurate to 1/10 wave.

The five matched eyepieces are the finest orthoscopic and achromatic. Mechanical features

are carefully custom built to assure trouble-free operation. Construction throughout is of life

time materials. There is both maximum rigidity and easy portability.

Above all, Criterion's strict quality control allows no room for chance. Each Dynascope is doubly
tested and inspected and rigid tests must be flawlessly met before shipment. Your satisfaction

UNCONDITIONALLY guaranteed. Yet the price is amazingly low.
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Where you float back a century and fish with Huck Finn . .

.

As that barefoot rascal, Huck Finn, observed, "You feel

mighty free and easy and comfortable" floating down a

peaceful river.

The wooded hill country of the Ozarks, with its bubbling

springs and cool streams, is the same kind of country that

Mark Twain wrote about. It offers the same sport and
mild adventure that Huck Finn and his friends would
have enjoyed a century ago.

Drifting along in a flat-bottomed boat, you can cast

into likely pools for a flashing trout or a wily bass . . . and
admire the unspoiled beauty of every new scene 'round

the bend.

At sundown, you camp under the shelter of ancient oaks

and cook your catch over a wood fire . . . relaxed by the

murmur of the river rushing over a gravelly bed. Later,

you may join the generous and gentle folks of the Ozarks

in the gay excitement of the square dance.

The Missouri Ozarks are typical of the vast areas of our

National Forest System— a treasury of trees, water and
vacationland set aside for the wise use and enjoyment of all

Americans. Due to the foresight of the U.S. Forest Serv-

ice, it looks as though there'll be plenty of trees, peaceful

rivers and mighty good fishing in this quiet Missouri

wilderness . . . for generations of Huck Finns to come.

FREE Tour Information tErl ^"'r—i^
If you would like to drive to the Missouri National

Forests, or anywhere in the U.S.A., let us help plan your

trip. Write: Tour Bureau, Sinclair Oil Corporation, 600
Fifth Avenue, New York 20, N. Y— ask for a colorful

National Forest Vacation booklet.

SINCLAIR SALUTES THE FOREST SERVICE of the U.S. Department
of Agriculture for its work in conserving all the resources of

our National Forests— timber, minerals, range, water, wildlife,

and recreation; and for initiating and carrying out the new five-

year program. Operation Outdoors. This far-sighted program
will double recreation facilities throughout the 180 million

acres of our National Forest System.

SINCLAIR
A GreatName in Oil

American Cons
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hiOW ^^^^ Criterion's Complete, Superior

fiSW 1^^^ ' Telescope For Serious Astronomers

The 4 Inch DYNASCOPE Reflector
Reg. U. S. Pal. Off.

At an unbelievably /ow price /

© O

• With New Combination Mount And Free-Moving Polar Axis

© 'A Parabolic Mirror! • 4-Power Finder! • Folding Tripod!

• 3 Achromatic Eyepieces, 65X - 130X - 167X

• You will be truly amazed at the scientific accuracy and technical

engineering built into this complete reflecting telescope. If yoo were to purchase

the parts and assemble them yourself, you would spend much more than

the unheard of low price of this precision instrument. And in building your

own telescope you could never hope to attain the accuracy and co-ordination

of parts which have been engineered into the Dynascope.

Tripod wifh

Hardwood Folding Legs

F. O. B. Hartford, Conn.

Shipping Weight 14 lbs.

Express charges collect

• The high resolving power of the parabolic mirror produces exquisite

definition which clearly separates such celestial phenomena as double

stars. The 4-inch mirror gathers Va more light than a 3y2-inch

mirror. The Dynascope parabolic mirror is aluminized and then

coated with a layer of zircon quartz for maximum protection and
lasting use. A parabolic mirror of such quality has previously been

obtainable only in high-priced instruments.

• The Dynascope assembly includes everything—there is

absolutely nothing else to buy. There ore no added charges

for extra eyepieces— or a view finder.

• The tripod with hardwood folding legs is fitted with position

\ locks for absolute stability. Study the list of features and you

\ will agree that this unprecedented offer is the most generous

\ and all-inclusive you have ever seen anywhere. The usual

\ Criterion money-bock guarantee applies and, in fact,

- ' if you can duplicate this instrument for less than twice

our unheard of low price, your money will be
refunded at once. With a precision instrument like

the Dynascope Reflector, production is necessarily

limited but we can make immediate shipment
at this time. Send check or money order now

with full guarantee of satisfaction.

NOW YOU CAN HAVE A REFLECTING TELESCOPE

OF EXCELLENT CALIBER FOR ACCURATE

ASTRONOMICAL OBSERVATION!

• THE ONLY TELESCOPE AVAILABLE FOR UNDER

$75. WITH A PARABOLIC MIRROR, RACK &
PINION FOCUS, AND 3 ACHROMATIC EYEPIECES!

Manufacturers and Disfribufors of Optical Instruments

THE CRITERION MANUFACTURING COMPANY
331 Church Street • Hartford 1, Connecticut, Dept. NHD-25

Telephone: CHapel 7-1696 • Cable Address: CRICO



FOR ALL YOUR UNUSUAL CHRISTMAS GIFT NEEDS

STOP HERE! SHOP FICKER FIRST!
BIRD SONGS
of DOORYARD,

FIELD & FOREST

B//V

for

Tie Recorded En
pedia oj America),
Songs ! Recorded
field from Maine to Cal
fornia by the Stillwcll:

Vol. Ill, presented
the first time in 19^6
features 220 songs anc
calls of 68 different West
em species. Joins Vol.
(135 songs and calls o
49 Eastern species)
Vol. II (140 songs
calls of 58£rtJ/erKSpec
33'/,

nd

EASTERN BIRD SONGS, Vols

each vol. $7.

WESTERN BIRD SONGS,
44 utes.

Vol.

$7, ppd.

Automatic Disc

MUSIC BOX
Plays nearly 100 different
melodies on discs! Holi-
day get-togethers are so
much more fun when the
melodic tones of a charm-
ing music fill the air.

This genuine Swiss Thor-
ens, encased in a smart
wood cabinet, comes with
a single disc. Ten assort-
ments are available {10
discs to an assortment

)

under such headings as

Children's Tunes, Folk
Songs, Religious Times.
Drinking Songs, Classi-

cal Airs and Christmas
Hymns and Carols. Write

othe

AUTOMATIC DISC MUSIC BOX

EACH SET OF 10 DISCS

'.95 ppd.

i.OO ppd.

only $5.95 ppd.

SYMPHONY
of the BIRDS

'Musical' wizardry on the
wing! Cleverly created by
using actual bird songs
(from the famous Still-

well collection) just as a
composer selects various
instruments to play cer-

tain symphonic passages.
Composed and arranged
by Jim Fassett, Musical
Director of CBS Radio.
Side B, A Rerelation in

Birdsong Patterns, an-
other astonishing piece of
'musical* magic by our
fine-feathered friends!
Long-playing 331/3 rpm
12" record.

rders for $14.95 ppd.

ich $9.95 ppd.

Magic Key

MUSICAL
RECORDER
kes mus.c a jamily af-
.' Here's an Old World
sical instrument easy
learn by virtue of a

.„-_ key! Once mas-
tered, the Recorder pro-

vides hours of delightful
home entertainment for

the entire family. The
'magic' key enables you
to play in all keys. Simple
fingering chart, book of

tunes and handy cleaning
feather suplied with

magii

sturdy Har'dr
Maple.

Made
ck Curly

HEROES, HEROINES
& MISHAPS

FIRST with "The Bowery
Grenadiers" ! Historic
American folk ballads and
sontts from Colonial days

to the Titanic sinkin.

Solemn, satirical and com
HEROES received highest

ratings in top national mag
azines with special rave:

for "The Bowery Grena
diers" ! Adults and chil

dren, too, love the dynamit

voice of John Allison, fa

mous folk song balladeer

12" L.P.
only $4.98 ppd.

Bronze

MORTAR
CANNON

An authentic test-fired

replica of an ISth Cen-

tury Spanish mortar.

Weighs 21/2 lbs and is

Vc actual size. Although

strictly for ornamental

purposes, this scale model

has test-fired a steel ball

800 ft. Afakes an ideal

desk or mantle piece. Cer-

tain to stir conversation !

only $9.95 ppd-

E^mm

just $5.95 ppd.

ALEC

TEMPLETON
and his

MUSIC BOXES

Charming, incomparable
entertainment! On a

single long-playing rec-

ord, the delightful music
of Alec Templeton ' s famed
collection of rare music
boxes! 45 different tunes
including folk songs, op-
eratic selections and min-
uets. Highest fidelity, a

masterpiece of reproduc-
tion. 331/5 rpm. Also
available on 45 rpm, same

WALL TELEPHONE

LAMP TELEPHONE

SET OF ONE EACH

Antique

WALL and LAMP
TELEPHONES

The real things — smartly

refinished/ WALL ver-

sion features copper
planter. Also provides

spacious inside shelf.

Cabinet highlights nat-

ural wood grain. LAMP
model is easy to operate.

Remove receiver — lights

on! 'Hang -up" — Lights

off ! Without shade — but

fixture allow

standard shade

of

FICKER RECORDS 216 ARCADIA ROAD, OLD GREENWICH, CONN.
Money-biick guarantee • Immediate Delivery

FREE CATALOG UPON REQUEST!
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In the remote highlands of Peru live a

people whose mode of existence is closer

to the time of the Incas than to the twen-

tieth century. At altitudes of fourteen

thousand feet, and above, they tend the

herds of llamas and alpacas about wliich

their lives revolve. Their culture has

become adapted to the bleak environment

in which these animals thrive best. The
resulting aspects of communal living, and

indeed the physique of these Quechua
Indians, appear alien to us. Yet these

patterns make a complete life, and one

that formed the base on which a sequence

of elaborate civilizations flourished in

the Andes until the Spanish Conquest.

For a portfolio of remarkable photo-

graphs of these people, together with the

story of a cultural survival from the days

of the Incas. turn to page 482.

The American Museum is open to the Public every day in the year without charge:

Your support of the Museum makes this possible.
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From roots in more than 500,000 acres of

Olin Mathieson forest land grows in per-

petuity the raw material for an expanding

number of products and industries.

The products of our Forest Products

Division illustrate how Olin Mathieson

builds for the future on advances in

forestry and cellulose chemistry. In
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You will benefit from the coordination

of unlimited skills, experience, and
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produce new and better products for
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Reviews
WRITINGS FROM NATURE
A Naturalist in Palestine by
Victor Howells (Philosophical Lib.,

$6). John & William Bartrams
America edited by Helen Ciuick-
shank (Devin-Adair, $5). The Ex-
ploration OF the Colorado River
by John Wesley Powell (edited ir

introduction by Wallace Stegner;
University of Chicago Press,
$3.75). Wings of the Forest by
William

J. Long (Doubledmj, $2).

THE term "nature writing" has gained
an acceptance that would seem to in-

dicate a field of hterature as clearly de-

fined as the Gothic novel. Actually, of

course, there are nearly as many kinds of

nature writing as tliere are people writing

about nature, although—fortunately for re-

viewers—there are some fairly well-defined

main currents in tlie stream.

Four books recently published—even
though not recently written—serve well to

indicate some of the directions tliat nature
writing can take.

Tlie great popularity of nature writing
has made literature something of a hazard
for the professional naturalist. With lively

memories of William Bcebe and optimistic

dreams of royalty checks, many a scientist

finds liis meticulous field diary beginning
to change shape and assume new colors.

A, after all, made quite a good thing out
of his summer on tlie Niger, and B's vol-

ume on tlie electric eel was selected by
the Book-of-tlie-Month Club. Perhaps
sometliing might be done about that col-

lecting ti'ip in Brazil.

And indeed something might—perhaps.
It is probably no more difficult to become
a good writer than it is to become a good
ornithologist. Unfortunately, it is no easier.

as is proved abundantly Ijy Victor HowcIIs'
A Naturalist in Palestine.

Tliis account of a leisurely nine-month
trip through what are now ( but were not
then) the countiies of Israel and Jordan,
lails not Ijecause of its subject, nor be-
cause of a lack of most careful observation

and study, but very simply because its

author is unable to communicate the in-

terest and wonder of what he saw. He
has conscientiously set it all down—flora,

fauna. Bedouins, landscapes, sandstomis
and sunsets-till the reader has a sense of
being engulfed by an index or buried in

a whole library of field guides. The col-

lecting and categorizing reflexes of the
field scientist are a heavy handicap to

anyone trying to practice the highly selec-

tive discipline of writing.

This criticism, of course, is directed at

Mr. Howells' book in terms of a work to

be read for pleasure. As an unsystematic
but compendious nature guide to a little-

documented part of the world, it may well
have other \alucs.

Two otlier professional naturahsts suc-

ceed nuicli better in communicating
the eternal excitement of discovery in

]ohn and WiUiam Bartram's America.
The story of John Bartrani, tlie self-

taught Quaker botanist of colonial Phila-

HowELLs' SKETCH shows Centipede that carries lick on its back.
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ililpliia, who created tlie continent's first

botanical garden and ranged the whole

Atlantic seaboard to find unknown speci-

mens 4 or his own collection and lor his

eager correspondents in Einope, is <inite

I'ainiliar. His son William, who collected

lor his father and took over the garden

after his father's death, was equally noted

as an ornithologist and produced one of

tlie earliest lists of American birds.

The Bartrams' writings are less well

known than the facts of their lives, and

this selection is the first to make them

generally available. This self-taught father

and son had little pretention to author-

ship, though William sufl'ered from spas-

modic attacks of "fine writing." The

xarious Journals, Accounts, and Travels

that they wrote were by-products of their

work as naturalists. But, perhaps largely

because their main interest lay in com-

numicating what they had found and seen,

tluy are able to evoke sharp pictures of

tlie almost mythical wilderness that was

once ovu' eastern states. As John Bartram

wrote to a friend in England:

"Good grammar and good spelling may
please those that are more taken with a

fine superficial flomish than real truth;

but my chief aim was to inform my read-

ers of the true, real distinguishing char-

acters of each genus, and where, and how,

each species differed from another, of the

same genus. . .

."

Without fine, superficial flourishes, there

is good writing in the same letter, describ-

ing the snapping tintle:

"They are very large—of a dark muddy
color—large round tail, and feet with claws

—tlie old ones mossy on the back, and

often several horse leeches sucking the

superfluous blood; a large head, sharp

nose, and mouth large enough to cram

one's fist in—very sharp gums, or lips,

which you will, with which they will

catch bold of a stick off^ered to them—or,

if you had rather, your finger—which they

will hold so fast that you may lift the

turtle by it as high as your head, if yon

have strength or courage enough to lift

them up so high by it. But as for their

barking, I believe thy relator harked, in-

stead of the turtle. They creep all over,

in the mud, where they lie 'perdu; and

when a duck, or fish, swims near them,

they dart out their head as quick as light,

and snai:) him up. Their eggs are round as

a bullet, and choice eating."

Any book of exploration is inevitably

. nature writing in the broadest sense,

and, indeed, some of the best writing in

the field has come from explorers. A clas-

sic of American exploration, long out of

print, is John Wesley Powell's account of

his pioneering descent of the Colorado

River (which included the first passage

of tlie Grand Canyon). This account has

now been republished.

.>

William Bartram illustrated his own reports. This shows an east Florida bream.

Powell himself was an extraordinary

man, a one-armed veteran of the Civil

War, a daring leader of expeditions, a

geologist, first head of the U. S. Geological

Survey and, as founder of the Bureau of

Ethnology of the Smithsonian Institution,

one of the first scientists to make a study

of the American Indian. His voyages down

the Colorado, which took place from 1869

to 1872 (but telescoped into one continu-

ous narrative in his account), are epic

raw material. Powell and his nine com-

panions—in four boats, and meagerly sup-

plied—pushed into the unknown hazards

of one of the roughest rivers in the world,

through totally unexplored territory. In-

\'enting the skills of white-water seaman-

ship as they went along, they made

backbreaking portages, and fined their

boats down the worst falls and rapids

from unsteady perches on the clifFs and

rocks far above.

Powell's account slights none of the

details of the journey, describes the awe-

some surroundings with care, and still

manages to avoid the slightest sense of

actuality. Powell himself must have been

aware of his own shortcomings as a writer,

for he attempted both to give his account

more immediacy by relating it entirely in

the present tense, and to dress up his de-

scriptions of landscape with rhetorical fig-

ures that seem to have escaped in quantity

from mid-Victorian schoolbooks. The re-

sult is a work that, unhappily, can be

read only as a document. The publishers

of this edition have done their best to

make it even heavier going by including

a handful of unremarkable contemporary

plates and omitting any kind of a map.

Regretfully, Powell must go back on the

reference shelf, until someone comes along

to tell his story as it deserves to be told.

William Long's Wings of the Forest is

the work of an amateur in the best

and truest sense. Dr. Long obviously spent

many of bis days watching birds and other

forest life out of pure pleasure and affec-

tion. His writings, which he ne\'er at-

tempted to publish during his lifetime,

were equally obviously labors of lo\'e.

This book, like his earlier Spirit of the

Wild, is a collection of fond reminiscences.

Anyone who has ever watched birds

for the simple joy of watching will find

himself immediately at home in Dr. Long's

circle of acquaintances. As a member of

the family, he probably will not be an-

noyed by the doctor's borrowing of Ernest

Thompson Seton's arch device of calling

animals by Indian names that ine\-itably

sound hke baby talk.

This same sympathetic reader will also

probably share with Dr. Long ( and many

other writers) a tendency to ox-erper-

sonalize the animal kingdom—to regard

chipmunks and bluejays as humanoid

individuals, somehow disguised in lur and

feathers. Scientists, of course, reject such

attitudes and talk of anthropomorphism,

and perhaps of the pathetic fallacy. Fal-

lacy or no, the personalizing of animals

is a universal human reaction to the sense

of wonder at the variety of life, that ex-

tends from the dignity of tire primiti\e

totem to the vulgarity of the comic strip.

There is, however, another way of look-

ing at the natural world, which rejoices

in the uniqueness of created things, rather

than in their similarities and questionable

analogies. In the canon of nature writing,

this is a most uncommon viewpoint: in-

deed, it is rare in any writing. Yet it is an

attitude that can produce the finest of all

writing about nature.

Members may order any of the books mentioned from the Museum Shop and receive a 10% discount
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FINEST BINOCULARS
AND TELESCOPES

Postpaid by a Museum Curator, an active,

experienced field ornithologist.

ALL TYPES and PRICES • LIBERAL TRADES

FREE TRIAL

BAUSCH & LOME • BUSHNELL
CADILLAC • KERN SWISS
SWIFT • ZEISS and others

J^artktt Mendticks
Binocular Headquarters

PITTSFIELD 50-Y, MASS.

Phone 9748

-<5«gj

FASCINATING ANT FARM-
$2.98

A farm for ants? An ANT FARM for

children? Yes, and Mother and Father
will have fun, too, watching the busy
army of worker ants digging tunnels, building bridges,

moving mountains! An ant's entire world seen through
the clear plastic walls of this unbreakable, escape-

proof ANT FARM. Large 6" x 9" size with sturdy
plastic stand and top cap. Includes a complete country
homestead with barn, silo, windmill and barnyard where
the ants can work and play as they go in and out the

doors of the buildings. Actually a scientifically designed
living TV screen that will keep the kids fascinated

for hours. Educational—an exciting course in nature
study as well as work and patience. A generous supply
of ants included FREE with every ANT FARM, together
with a free book. "The Ant Watchers' Manual". Only
S2.98 complete. Hoivard Steven Co., Depl. AH-6^
7015 Sunset Blvd.^ Hollywood 28, Calif.

BUTTERFLY
Specimens and Equipment

Introductory offer to new customers:

20 different World-Wide Butterflies $1.00

10 different Siam Butterflies 2.00

10 different Ecuador Butterflies 2.00

Giant Atlas Moth 1.00

Great Blue Morpho meneleus 1.00

Owl Butterfly 1.00

Leaf Butterfly 25

Golden Birdwing Butterfly, Large , . .50

FREE
with each order, the beautiful Golden Satyr
of Formosa.
Butterfly net with instruction booklet, $2.00.
Send at once for giant price list of butterflies
from all parts of the world.

ROBERT G. WIND CO.
702 Ocean View Avenue, Monterey, California

It can be seen at its best in the work of

Colette, one of the few modern writers

of any kind who had a good title to the

name of genius. To read The Ripening

Seed ( Signet, 25<'
) is to move into a world

that has not only suddenly become three-

dimensional in print, but has also become

alive with tlie very sounds, tastes, textures,

and smells of the natural world.

Colette is writing fiction, but her char-

acters—an adolescent boy and girl—move

through the pattern of her story not before

a painted backdrop (labeled: the Brittany

coast in summer), but as breathing parts

of a landscape where every detail, from

the barnacles on tlie rocks to the wisps

of cirrus in the sky, has been observed

and fi.xed forever in luminous clarity:

"These late August mornings smelt of

autumn from daybreak till the hour when
the sun-baked earth allowed the cool sea

breezes to drive back the then less heavy

aroma of threshed wheat, open furrows

and reeking manure. A persistent dew
clung sparkling to the skirts of the hedge-

rows, and if, about noon, Vinca came

upon a fallen aspen leaf, the white under-

side of its still green surface would be

damp and glistening. Moist mushrooms

poked up through the earth and, now that

the nights were chillier, garden spiders

retired in the evening to the shed where

the playthings were kept, and there wisely

took up their abode on the ceiling.

"But the midday hours were free of

the wisps of autumn mists and of the

gossamer threads stretched over bramljlc

bushes laden with blackberries, and the

season showed every sign of going back

to Jidy. High in the sky the sun sucked

up the dew, rotting the morning's mush-

rooms and smothering with wasps the

antiquated vines and their puny clusters

of grapes. . .
."

Not "nature writing," but August itself.

Christopher Geroulij

Mr. Gerould, an active reporter of

the sciences for over twenty years, was

Science Editor for I'unk & Wagnall's New
Standard Encyclopedia, and other works.

Films
THE STORY OF PERRI

A Disney Production

According to the billing of this film,

Walt Disney "has coined another brand-

new kind of screen entertainment." Osten-

sibly a filming of Felix Salten's fanciful

book, Perri, published in 1938, this pro-

duction is not a cartoon, as was Disney's

film of Salten's Bamhi. Instead, it is more
in the formula of one of Disney's "True
Life Adventure" series: However, we are

warned not to confuse The Story of Perri
continued on p. 50IJ

BUTTERFLY MOUNTING
AND COLLECTING KIT

'/, ^ ' Special

•JS^/ $4.95

A full $5.95 value for only $4.95

Everybody from 6 to 80 can have fun with this

professionally designed butterfly mounting kit.

Recommended by the Butterfly World Museum
and leading educators this kit contains the

finest equipment and everything necessary to

mount and collect butterflies.

This kit contains:

> 15 colorfut Indo-Australia trofiical butterflies

• 4x12 lOO^o balsa wood spreading board

• 60 colored-glass headed pins: 100 steel insect iiins

:ally treated relaxing jar (for softening
dried spccii

unting strips2 glass strips, cardboard i

I glass-top Riker display mount

I pair steel broad-point forceps

professional triangle envelopes

nylon butterfly net

16-page picture booklet witli simple stcp-by-step

FREE PRICE LIST on Request

l-y nylon net, 24" liiiiullc pjickci in plaslu; )y.i-A

plus 16-payc colorful IjookitsL $2. postpaid

Assorted Formosiiii Butterflies 25 for $2.

SPECIAL INTRODUCTION! Exquisite bracelets,
eanln;is. netkliit-es and other jewelry made from
hraiiliful irridescoiiL iJliic Jliirplia butterfly winj,'s

Mllfird for liic lirsl liior dirrrt Id tin- piihilr. Full

BUTTERFLY ART JEWELRY, INC.

America's lorgesf dealer, est. 1925

291 East 98th Street, Dept. M-13

Brooklyn 12, N. Y.

AUTHORS WANTED

BY N. Y. PUBLISHER
New York, N. y. - One of the

nation's largest book publishers is

seeking manuscripts of all types —
fiction, non-fiction, poetry. Special at-

tention to new writers. If your work
is ready for publication, send for

booklet NH—/'/'j free. Vantage Press,

120 W. 3 1st St., New York 1. M/d-
wesl Office; 220 So. Michigan Ave.,

Chicago, III.

VburBookPublisficd
Our famous plan has launched 700
authors We edit, publish, advertise,
distribute. Send manuscript for free
report or write for Brochu

PAGEANT PRESS, 101 FIFTH AVENUE, N. Y. 3
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Adult Selections

ide for L^krldrmad

The Anatomy of Nature

by Andreas Feininger. A must for

every nature lover! It is a photo-

graphic study of nature by one of

Life's famous photographers. In it

he attempts to show the inherent

beauty of nature's varied forms. It

contains 176 photographs, many full

page, and a section on how they were

made.
$6.10 postpaid

v
'ir^

Hunters

of the Stormy Sea

by Harold McCracken. Here is a

factual account of the barbaric splen-

dor and violence surrounding the

hunters of the sea otter. Its setting

is the rugged and majestic coast of

Alaska. It is a tale of fortunes made
and lost during the early history of

Alaska between 1740 and 1840. This

is an adventure story you won't want
to miss.

$4.65 postpaid

Children's Selections

PREHlSTOf-

The Story of Rocks
and Minerals

by David Seaman. This book on the

fascinating study of rocks and min-

erals will greatly aid any yoimgster
in identifying and collecting his own
specimens. It contains such interest-

ing chapters as: Clues for Detecting

Mineral's. Mineral Oddities, Ura-
nium Minerals and Prospecting, plus

many others. It also includes a Color-

Photo-Dictionary which depicts 48
minerals in full color.

$2.60 postpaid

Prehistoric Animals

by Sam and Beryl Epstein. This 210

page book is chock-full of facts and

drawings of prehistoric animals. It

tells of the struggle for survival be-

ginning five hundred million years

ago and depicts the various life

forms that existed from then through

the ice age. A complete index also

makes this book a handy reference

volume.

$4.05 postpaid

A Pictorial History

of the American Indian

by Oliver LaFarge. The great events

of the history of the American In-

dians, past and present, come to life

in this book. With the aid of 350

authentic illustrations, many in color,

all the aspects of life in the various

Indian tribes are uncovered. Every-

one interested in gaining a better un-

derstanding of the American Indian

should have this book.

$7.70 postpaid

The Wonderful World

of the Sea

by James Fisher. Beautifully illus-

trated in color this book tells the

story of the sea. It tells of life in and

above the sea, and of man's constant

struggle with the sea from past to

present. You will read of the many

mysterious and wondrous happenings

in our great oceans.

$3.10 postpaid

Members are entitled to a 10% discount.

Christinas delivery cannot he guaranteed unless your order is received hefore

Dec. 1st. Please do not send cash or stamps. Send your check or money order to:

THE MUSEUM SHOP
The American Museum of Natural History, New York 24, N. Y.



Sitting in a beached dory, biologist Malcolm
Gordon watches the twilight at Hebron Fjord



COLD FISH
PROBLEM

To see how fish survive in below- zero water,

these scientists took their lab to Labrador

By Susan Scholaiider with photographs hy David Linton

SOME five years ago, two phy-

siologists of the Woods Hole

Oceanographic Institution, Scholan-

der and Van Dam, started to con-

sider the question of what permitted

fish to survive in water which was

colder than the freezing point of fish

blood. Investigation of this question

had originated even earUer, when a

biologist, one R. H. Backus, found

evidence of a considerable fish

population which could live at the

bottoms of deep fjords in northern

Labrador, in water of minus 1.7°

Centigrade, almost a whole degree

below the freezing point of ordinary

fish blood. This seemingly impos-

sible situation had led to a trip to

Ice for experiments was readily obtained by chopping pieces from the

small beros that drifted do^\^l the fjord all summer. Here. Peter Hay holds

Ills launch alongside, while Dr. Scholandcr attacks icelierg ^^^th a hatchet.
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Physiologist Scholamler peers at

ice crystals formed in the eye of

this experimentally-frozen tomcod.

At sunset, gill net (hetween two
buoys) is hauled in. Fish either

were studied or served for dinner.

'^ - j^m̂ t^^^z. "^ jH^—— ^

BafEnland, in the spring of 1953,

where Messrs. Scholander and H. T.

Hammel, after weeks of work with

Eskimos and a dog team, caught a

single fish that yielded a few drops

of blood for analysis.

Because this single fish made a

rather slim basis for publication, a

second trip north was planned. It

then developed that Commander
David C. Nutt, of the Arctic Insti-

tute of North America, was fitting-

out for a summer expedition with

the schooner "Blue Dolphin," to

make hydrographic studies off Lab-

rador. Commander Nutt welcomed

the opportunity to combine these

studies with a program in biology.

Thus, when the schooner "Blue

DolxDhin," sailed from Boothbay

Harbor for Labrador on June 21,

1954, three of the nineteen scientists

aboard were from the Woods Hole

Oceanographic Institution. They

carried with them a specially-built,

knocked-down laboratory, which

was stacked on the deck as piles of

plywood, equipped even to a pencil

sharpener for the wall and cheese-

cloth curtains to cut down the glare

of the arctic sun.

Scholander and Van Dam, of

course, were two of the Woods Hole

contingent: the third member of

the Oceanographic Institution to

accompany the expedition was John

W. Kanwisher, research associate

in biophysics. Kanwisher had been

interested for some time in the sur-

\'ival of algae and marine animals

which freeze regularly during the

winter along New England's shores,

and he had developed some ingeni-

ous methods for detennination of

the ice they contained. Labrador

offered ideal conditions for similar

studies on organisms which con-

tinue to survive more rigorous

winters than at Woods Hole.

Portal)Ie Lal)oratory

Because precise physiological

analyses are often impossible on-

board ship, the Institution's boat

carpenter, K. Morrison, had set to

work early in the spring to design

the portable, "polar" laboratory. The

Ijiological program of investigation,

in turn, was developed around the

facilities which would be made pos-

sible by means of such a steady and

protected land-based establishment.

The laboratory had an area of eight

by twelve feet, with three small win-

dows on each side; a door at one

end, and a wide, working counter

attached to the walls. A partial floor

rested independently on the ground,

so that its vibration would not affect

the balances, microscopes, or other

instruments on the counter. The

working space, equipped with

stools, was adequate for as many
as seven people, so long as they

were organized, congenial, and not

too active.

Since it was essential that there be

some means of expeditiously pull-

ing up specimen fishes from the

deep waters of the fjord, it was

planned to copy the system which

had been used by Scholander and

Van Dam at the Lerner Marine

Laboratory, at Bimini, where time

had also been a critical factor when

hauling fishes up from the deep

Mr.s. Scholander met her husband wlien he came to Swarthmore (where her

father was professor of biology) with a Rockef jller Fellowship. She has worked

with him since their marriage. This account first appeared in the Woods Hole

Oceanographic Institution's periodical, Oceanus, and is reprinted by permission.
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waters of the Gulf Stream. There,

they had used a target-towing

winch, installed in a small boat, and

adapted to reel in a steel trawl line.

Site Selected

The vicinity of Hebron Fjord, in

northern Labrador, was chosen as a

suitable destination for the portable

laborator\'. Water temperatures of

minus 1.7° to minus 1.8° C, at the

bottom of the fjord, had been

recorded in previous summers, and

there was a good likelihood that

snow and ice would remain in

patches along the shore, for as long

as they would be needed to produce

freezing temperatures for labora-

tory determinations. In March,

Commander Nutt made a recon-

naissance trip to this area, and en-

gaged the summer services of Peter

Hay, of Nain, and his sturdy motor-

boat, which could easily take the

winch and its engine, as well as all

the other fishing gear for the party.

With laboratory and collecting

facilities so organized, it was pos-

sible to consider opportunities for

bacteriological studies, and the e.x-

pedition was fortunate to be able to

add W. J.
Nickerson, Professor of

Catch from seviiNTY fathoms is about to come aboard the launch, as Hay
and Gordon liaid on line and Scholander (rear) observes. Aircraft target-

towing winch, loaned by Navy, was adapted for use in this deep trawling.
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Portable LABoeatory, built of prefabricated plywood panels, was twelve

feet long, eight wide. Designed for seven people, it frequently held eight.

Microbiology at Rutgers University,

to its membership. Other welcome

recruits were Malcohn S. Gordon,

from Cornell University, who had

sailed on the "Blue Dolphin" before

and had had valuable experience

with the biological conditions along

the Labrador Coast, and R. T. Wilce,

algologist from the University of

Michigan, who decided to precede

the "Bhie Dolphin" to Labrador.

After collecting in the vicinity of

Red Bay, Wilce joined the expedi-

tion there. Meanwhile, the writer,

together with another expedition

wife, Joan Kanwisher, traveled to

Nain on the supply steamer that

plies up and down the Labrador

Coast in the summertime. The entire

expedition met there on July 5;

Peter Hay also came on board the

SoLIDNESS of lal) permitted work
at precision apparatus tliat could

not have Ijeen used aboard a ship.
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Group at work includes (1. to r.)

four scientists: Kanwisher (rear).

Nickerson, Van Dam, Scholander.



"Blue Dolphin," and his motcrboat

was taken in tow.

The "Blue Dolphin" began to pro-

ceed slowly up Hebron Fjord on

July 7. After several exploratory

trips ashore, the white tents of an

Eskimo fishing camp were sighted

about seventeen miles from the coast

—on a grassy slope near the shore,

in close proximity to streams of melt

water which ran down from the

mountains along the fjord. A labora-

tory site was chosen about one mile

from this Eskimo settlement, a loca-

tion with streams on both sides, and

a large snow field in a nearby hol-

low. The crew of the "Blue Dolphin"

unloaded the laboratory and tents,

and had them set up within a few

hours' time. The remainder of the

equipment was unloaded the next

morning, and the "Dolphin" sailed

away, leaving ashore a party of nine

—the Scholanders, the Kanwishers,

Nickerson, Van Dam, Wilce, Gor-

don, and Peter Hay.

Setting up Camp
The laboratory formed the focal

point of operations to an even

greater extent than was anticipated.

As many as eight, not seven, at a

time managed to work there. The
space along one side, beside the

door, was occupied by a large water-

bath containing a series of small

respirometer vials, where Mrs. Kan-

wisher and the writer determined

the respiratory rates of some of the

arctic plants and insects. The rest

of that wall-side was taken up by
Scholander and Gordon, with appa-

ratus for the determination of the

freezing point of fish blood. At the

far end of tlie laboratory. Van Dam
did the chemical analyses, and Kan-

wisher, beside him, worked on ice

determinations. Nickerson and
^Vilce covered the remaining side

with bacterial cultures and algae

collections, and there was still space

at the end beside the door for a stove

and a drying oven.

Large, regulation Army tents

were used for living quarters, for

the storage of equipment and food

supplies, and for cooking. The cook-

ing was done on a pair of two-burner

stoves. In a small portable oven,

placed on top of either stove, bread

could be baked or, sometimes,

burned. Fresh fish were available

throughout the summer in great

Expedition's leader, Dr. Per F.

Scholander, turns from his work to

pursue discussion with colleague.
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Geoup also collected specimens
of fresh-water life (above) from
lakes and ponds in nearby tundra.

Tundra yields a mouse, which biol-

ogist Gordon (below) shows to bis

companions, digging pond bottom.

Falling tide left party's dory beacIieJ

quantities. Enough cod for dinner

could be caught within a few min-

utes, by hook-and-line, without bait.

Char were obtained regvdarly from

nets just offshore.

Local Rations

On a knoll near the camp, a fish

smoke-oven was built from an old

gasoline drum. After the fish had

been split through the backbone,



U head of Hebron Fjord. Here, Scholander (rear) and Gordon drag boat back to deeper water for the trip home.

covered with rock salt, and dried

in the sun for a day, they were hung

by the tail in the smoker for a day

or so longer, with the two sides of

the fish held apart by twigs. The

supply of smoked char was gener-

ally excellent and ample, in spite of

the several occasions when the fire

became too hot and the fish fell

down into the smokepipe.

Once the expedition's winch was

installed on Hay's motorboat, deep

hauls were made in the fjord almost

every day of good weather. The

crustaceans brought up in the net

provided many shrimp cocktails

and, to those who were more ven-

turesome, even hermit-crab canapes

were a delicacy. Mushrooms could

sometimes be obtained in sufficient

quantity to add variety to the menu.

We kept the cook tent fairly free

of mosquitoes and flies with liberal

insect spray, and a screen door on

the laboratory eliminated the prob-

lem there. On cold days, the labora-

tory could always be kept warm

with no more than a Primus stove.

On warm days, it was more of a

problem to cool the laboratory,

but a canvas tarpaulin could be

arranged as a shield from the sun.

The weather was prevailingly sunny



Basic question was how fish, whose hlood freezes at

minus 0.9°C., were al)le to live at fjord's bottom, where
temperature was nearly one degree colder. To see how

cold a fish could get before freezing, trough (above) wi

set in an ice bath. At left, a pair of tomcod (the fis

tliat proved toughest) still swim in water at minus 1.9°(

Blood for tests was taken from
fresh-caught fish (above, sculpin).

In experiment whichreproduced the
minus 1.7°C. temperature of fjord

bottom (right), supercooled blood
in test tube submerged in freezing
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bath remains liquid, as does blood
of living bottom fish. But adding
an ice crystal (second pictm-e) is

enough to start freezing process.

The normal freezing temperature
of blood proved to be minus 0.9°C.



center, with water approaching minus 2.5°C., tonicod

he right has frozen and rolled on its side. In final

cure, both fish have frozen. Other Ijottoni fish, nsed to

living in water at a temperature of minus 1.7°C., froze at

that temperature in the trough on the surface. Freezing

had been triggered by presence of ice crystals in water.



and clear and, in July, die sun barely

dropped below the horizon at night.

By August, darkness fell earlier,

and the aurora borealis was bright.

Outside the Lab

The actual period for working

turned out to be very short, and

time for exploratory trips proved

unexpectedly limited. Walking and

collecting was relatively easy over

the tundra, so long as the dense

thickets of low willow and birch

could be avoided. In early July, the

ground was white with the blossoms

of Labrador tea and bakeapple.

Later in the summer, these were re-

placed with the deeper colors of

the arctic fireweed, bluebells, and

goldenrod. In August, the blueber-

ries and cranberries were beginning

to ripen round Hebron, and a little

to the south, at Nain, the bakeapple

berries were in their prime. Lichens

were conspicuous and varied every-

where, and several members of the

party made collections to identify

and take home. Some plants grow-

ing right round the camp f)rovided

material for respiratory studies, and

gave data for a later comparison

with the same or closely-related

species from warmer climates.

Fresh-water aquatic material,

however, involved a wider search.

The long valley at the end of the

fjord, fifteen miles farther inland,

proved to be a fertile place, car-

peted with fireweed, cotton grass,

and bluebells. Some of the water

plants common to Labrador and

more southern localities were found

in pools in this valley. Others were

found in lakes on the opposite side

of the mountain from the camp, a

stifF half-hour's climb away.

At the Lake

Toward the end of the summer,

a study was undertaken of the phy-

siological adaptations in fish which

migrate regularly from salt to fresh

water. Salt-water char were easily

obtained, but the search for their

fresh-water counterparts led to the

exploration of a large lake sur-

rounded by spectacularly rugged

mountains near one branch of the

fjord. This involved poling and
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scraping the dory up the long shal-

low stream which connected the

lake with the fjord. When the party

returned with an outboard motor

and nets to seine the fish in the lake,

these proved unusually elusive.

The Eskimos had several fishing

camps aroimd the fjord, where they

salted char for export to Newfound-

land. They were frequent visitors,

friendly and very helpful, although

communication was halting, since

few spoke any English. Most of the

Eskimo group near our camp had

moved on to new territory by the

end of July, but all were on hand

when the "Blue Dolphin" arrived on

August 15 to dismantle the labora-

tory and take us aboard. Although

the Eskimos seemed embarrassed

by gifts, they eagerly salvaged what-

ever we left behind — food, cloth-

ing, or scraps of wood.

The Proljlem Remains

The problem of the survival of

arctic fish in cold water seemed no

nearer solution when the biologists

left Hebron Fjord than when they

arrived. During the previous winter,

analyses of the blood from the one

fish caught in Baffinland indicated

that this fish avoided freezing by

increasing the concentration of its

blood until it had a freezing point

almost equal to that of the sea water

in which it was swimming. At

Hebron Fjord, in the summer, the

blood of the fishes caught at the sur-

face had a concentration only about

half as great as that of the fishes in

the winter, and when they were

placed in a bath of freezing sea

water they froze immediately, as

was expected. The surprising thing

was that most fishes from the deep

water of Hebron Fjord showed al-

most the same blood characteristics

as the surface fishes, and they also

froze instantly in a bath of cold sea

water at minus 1.7°, although this

was exactly the same temperature at

which they normally lived on the

bottom of the fjord.

The biologists argued that the

fish could not be wrong and, as a

last resort, undertook to check the

oceanographers' reversing thermom-

eters. This possible loophole was

plugged when they found that their

own laboratory thermometers were

ofE by a few hundredths of a degree.

There was nothing to do but ac-

cept the fact that, in the deep waters

of Hebron Fjord, the temperature of

the water is minus 1.7° and, at this

temperature at the bottom of the

fjord, a whole fish fauna is living

which will freeze at the same tem-

peratiu-e on the surface.

The ProJ)lein Solved

The seeming mystery was solved

in Woods Hole the following win-

ter, by a chance observation on

Fiindtilus. These fish had been

supercooled in the laboratory for

several hours without harm, when
they accidentally came into contact

with an ice crystal and froze. At

Hebron Fjord, the surface water,

used to test the fish, contained

enough ice crystals to trigger the

freezing process.

On the bottom of Hebron Fjord,

however, fish can live supercooled

indefinitely. Since ice can never

occur at these depths, the potential

instability of the fishes' supercooled

state is no detriment.

Much of our summer's biological

data would have been impossible to

obtain except through a land-based

operation. The time was short, and

some of the work was felt to be only

preliminary. Its significance in indi-

cating a means of approach to prob-

lems in arctic biology, however, was

obvious early in the summer. M-'ith

suitable means of transportation, it

is an easy matter to pick the most

promising location for any investi-

gation and there set up a temporary

laboratory. With such a steady and

established base, and with due or-

ganization and preparation before-

hand, there is almost no limit to the

operations that may be performed.

Expedition leader Scliolander (foreground) works on notos, as M
Kanwisher takes readings at respirometer by the laboratory door. T
conclusion: supercooled fish survive Jaecause they never encounter i





Naturalist's Notebook

King snake's prey (a corn snake, swallowed
HEAD first) undergoes DIGESTION. NEARLY
HALF OF MEAL (rIGHT) IS STILL IN ESOPHAGUS



A SNAKE'S
DINNER

The slow vital processes of the Ophidia

mean that they need not eat often, and

a good meal will last them a long time

By Georg Zappler

Mr. Zappler was born in Austria and recently took

his Master's degree in Zoology at Columbia University.

A member of the New York Zoological Society, he is nOw

engaged in research in both herpetology and paleontology.

I NAKES have achieved an economy of nutrition that

I is unique among vertebrates. Even among reptiles,

which, as a group, have a much lower rate of metabolism

than do warm-blooded animals, they stand out. Since all

the vital processes of these cold-blooded creatures pro-

ceed at a slower rate than do those of birds and mammals,

it is only logical that the food requirements of reptiles

should be less. However, do not receive the mistaken im-

pression that reptiles, and snakes in particular, function

fully at low temperatures-optimum living is achieved

only when conditions favor a body heat just a few de-

grees lower than the level of warm-blooded vertebrates.

The price at which birds and mammals have achieved

their state of relatively constant alertness and activity is

one snakes chose not to pay. In consequence, they also

do without the related benefits. Still, the snakes have

attained other advantages. For example, there is no need

to search daily for food-the snake's urge to eat is satisfied

by occasional spurts of the activity, often widely spaced,

needed to capture a meal.

The ophidian predilection for prey that seems much

too large to be swallowed, and comfortably contained

within its body, is another factor involved in the snake's

infrequent, and yet physiologically satisfying, food con-

sumption. These gargantuan feasts can exceed the

animal's daily needs by several hundred times. Yet the

energy the snake expends in securing this amount of
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nourishment for itself is relatively small. The attack is

usually immediate and, for perhaps half an hour or less,

the snake's activity is vigorous. By then, the prey has

been killed and swallowed whole.

Because the snake neither tears nor chews its food,

it is of interest to examine the process by which snakes

engulf and digest entire animals. The two halves of the

snake's lower jaw, instead of being solidly joined toward

the front as in other vertebrates, are connected by an

elastic strip of tissue—permitting independent movement

to each segment, as well as an over-all, sideways expan-

sion. The articulation of the lower jaw with the top part

of the skull is also arranged in such a fashion that

widening can occur toward the rear of the mouth cavity.

The food object, then, although larger initially than the

snake's head, can, by appropriate stretching of the snake's

jaw, be slowly worked down into the upper portion of

the snake's digestive tract, the esophagus.

By X-raying snakes that have been fed a radio-opaque

salt, it is possible to delineate and trace the living

anatomy and movements of the snake's digestive system.

The esophagus is revealed as a long, tubular structure,

e.xtending almost half the snake's length. Equally-spaced

waves of constriction and dilation, observed passing

down this tube under X ray, must play an important role

in moving the ingested food object along. There is no

sharp demarcation between the snake's esophagus and

its stomach. However, the stomach (which is very long

and tubular, and also longitudinally folded—a structure

capable, then, of great expansion ) is sharply set off from

the bowel by a very narrow passageway, the pylorus.

This must be of importance in keeping food restricted to

the stomach region during digestion.

Such an anatomical provision, assuring maximum
breakdown before passage to the next portion of the

digestive tract (the small bowel), is essential. Only the

Sequence starts with marsh bird in snake's stomach (below: second day) . By foukth day, bird's forward parts
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stomach secretes the chemical agents capable of pro-

ducing efficient digestion. Thus, much food value would

be lost were the swallowed animal allowed to slide

through the stomach without first being broken down
by the stomach's gastric substances.

Further Alisorption Past the Pylorus

Once in the small bowel, the only highly-coiled por-

tion of the snake's otherwise essentially straight tubular

digestive system, the broken-down food is absorbed into

the blood stream. Barium salts were found to remain

for almost fifty hours in this region of absorption — its

tight twistedness no doubt facilitating such a long stay.

Thus, again, we find a provision to assure maximum
efficiency—this time for assimilation. Finally, the dehy-

drated, remaining waste materials pass along into the

comparatively wide, segmented large bowel — from

which they are eventually eliminated.

The digestive enzymes of snakes must be very effective

since the bones of the prey are completely absorbed-

only mammal hair, bird feathers and bills, and sometimes

rodent claws are relatively untouched and finally elimi-

nated. The exact chemical nature of the breakdown chain

is not known. Experimental evidence, which indicates

a surprisingly small amount of hydrochloric acid secre-

tion, makes the rapid disintegration of bulky food masses

difficult to explain. So far, no particular enzyme for the

digestion of proteins has been demonstrated. However,

it seems probable that a special chemical must exist to

effect the startling demineralization of bone that occurs.

Possibly, this same enzyme also plays a role in the rapid

breakdown of the food masses.

Perhaps the snake's way of obtaining and dealing with

food strikes us as primitive. Still, there are evident advan-

tages to having one meal and then making it last for a

month or so—or, in a pinch, even for a year.

)rhed, hut leg bones are still visible. On tenth day, only a few fragments of leg hone remain to be dissolved.
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Paricutin, formed ii> February, 1943, stayed active until August, 1951.

MOUNTAINS
OF ASH

The volcanic eruptions of today are puny,

compared to the cataclysms of earth's past

By Thomas M. Griffiths

ON FEBRUARY 20, 1943, in the

middle of a cornfield near

Uruapan, in west central Mexico,

an earth fissure opened, and fumes,

and ashes began to pour forth. By

eight o'clock the following morning,

a mound of ash thirty feet in height

had been spewed out. Five days

later, this growing cone was 500

feet in height. By August, 1951,

when this new volcano became qui-

escent eight years after birth, the

now world-famous Paricutin had
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built a cone over 2,000 feet in height.

Pai-icutin's fireworks made news-

paper headlines. Volcanologists,

those earth scientists who special-

ize in the study of volcanoes, came

from round the world to study this

Mexican youngster. Maps and cross

sections, depicting its birth and de-

velopment, appeared in the world

press. Yet, even as the geologists

studied it, they knew that the out-

break of Paricutin was a puny dis-

turbance compared to some of the

In its eight active years, the

Mexican volcano built a cone over

2,000 feet in height, and covered



acres of oiicc-fntile coriilaiid with

its lava-flows, cinders and ashes.

Vulcanolooists came from round the

world to watch Paricutin's growth,

while such dispossessed farmers as

this one (left) stayed on as guides.

Yet this was a small disturbance in

geological terms: for a comparison,

see pictures and map on next pages.
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LlZAliu HEAD I'EAK. which dominates the .^kylinc on the pa^s Ijetweeii Kico

and Ophir, Colorado, shows almost no hint of the horizontal hreccia beds

of which it is composed. Yet it is a remnant of a vast volcanic outburst.

Looking nokth from Potosi Peak, nioi

than 13,000 feet above sea level, tl

horizontal strata of Teakettle Mountaii

upheavals of past geologic time

which have left their silent record

in the earth's crust.

T et us climb a mountain called

-*-' Potosi Peak in the San Juan

Range of southwestern Colorado,

some eight miles west of the pictur-

esque little mining town of Ouray-

When we stand on its broad summit,

we are 13,790 feet above sea level,

and all around us stretch, like a

tossing ocean, spectacular peaks and

deeply-carved canyons. To the east

and southeast, we can look down the

narrow gash of Canyon Creek as

far as the point at which it meets

Uncompahgre Canyon at the town

of Ouray. Beyond this junction, to

the east, a vast semicircular amphi-

theater rises above the town's ele-

vation (7,800 feet) to a 12,500-foot

crest. From this distance, the rock

appears a basic gray, shot through

with smears and stringers of ver-

milhon and ocher; it has been

eroded into a forest of pinnacles.

As we examine this vast semi-

circle, it will become apparent that,

from top to bottom, it is composed

of the same type of rock. If we look
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right) are immediately apparent. The
pper three terraces were formed hy the
otosi series, the last major outburst.

LoulvL\(, soLiJihASl t'roiu KiMiicl Peak, Teakettle is al lell. I'olo.-i l)\ ihe
climber's liead. Breccia beds can be traced from mountain to mountain : the
lower horizontal masses here were formed by the earlier Silverton series.

back, now, to our own vantage

point, we will see that we are stand-

ing on the same sort of rock. Then,

looking eastward again, beyond the

distant semicircle, we see the huge
bulk of Uncompahgre Peak ( 14,301

feet), the highest and most mas-

sive mountain in the whole San

Juan Range, some eighteen miles

from our present site. This massive

mountain, too, is composed of the

same gray, color-streaked rock. We
cannot see so far from the summit
of Potosi, but—for another fifty miles

due east—each mountain and hill

has been carved out of the same
stuff. To the west, a similar land-

scape stretches to the San Miguel

Range, fifteen miles away, while,

south by southeast, the same is true

for 180 miles, clear into New Mexico.

What is this rock that we are

standing on? Basically, it is light

gray or reddish gray in color, made
up of fragments cemented by a very

fine, ashy material. In numerous

Professor Griffiths, a geographer at

the University of Denver, received his

Ph.D. at Northwestern. His pictures prove

hira a photographer of professional rank.

places, it is cut across by bands and

sheets of a solid te.xture. To the

geologists the fragmental material

is called "tuff" or "breccia". It had

its origin as ash and fragments of

molten material, blown into the air

from the vent of a volcano. After

settling back to earth, layer upon
layer, it has slowly been cemented

into solid rock by compression and

the circulation of bonding solutions.

The non-fragmental bands and

sheets, in turn, were once molten

volcanic rock, which poured out

onto the surface or melted its way
through the layers of ash already

in place. The high coloring has

two sources: some of it results from

the injection of hot mineralized

solutions into these rocks during

more recent times; some is the re-

sult of the natural weathering and

oxidation of the volcanic material.

This distinctive rock blankets a

vast region of southwestern Colo-

rado and northwestern New Mexico.

It can be found over some 14,000

square miles, extending as far south

as Santa Fe and Los Alamos. In

thickness, the accumulation of ash

and interbedded lavas is rivaled

Extent of the San Juan volcanic

area: 14,000 square miles of lava

and ash, two miles deep in pla'ces.
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in few places in the world. From
our Potosi vantage point, we have

akeady seen an accumulation of

volcanic rock from 7,800 feet above

sea level, at Ouray, to 14,301 feet

at the summit of Uncompahgre — a

total thickness of about a mile and

a quarter. The geologic evidence

points to a much greater original

thickness, before erosion began the

slow work of stripping much of the

material away. A conservative guess

would place the maximum thickness

at close to two miles in some parts

of the San Juan region.

Thus, it is easy to see why the

geologist considers Paricutin a

small-time performer compared to

the great fire mountains in the San

Juan, which belched forth 14,000

square miles of ash and lava to a

thickness of 10,000 feet.

TVTo humans were round to watch
-^ " the fiery cataclysm of the San

Juan. The disturbance, which began

about forty million years ago, in the

Oligocene epoch for the Teritiary

period, lasted for some thirty million

years. Geologically speaking, this

was only yesterday. Before this

great upheaval, the San Juan region

had been the site of at least three

ancestral mountain ranges, each of

which had sufi^ered the erosive fate

that awaits all mountains.

Then, in Oligocene times, an out-

burst of at least si.x discrete, major,

volcanic upheavals began. These

piled up ejected material, layer

upon layer, to the tremendous depth

and over the wide area just noted.

Three volcanic stages were respon-

sible for the major amounts of debris

in the area. The San Juan volcanic

stage deposited tuff and breccia up
to 2,000 feet in thickness; the Sil-

verton volcanic stage created inter-

bedded tufi and lava flows up to

4,000-feet thick; and the Potosi vol-

canic stage poured out intermittent

lavas and fragmental material to an-

other 5,000 feet of thickness. None
of the numerous volcanic cones and

Today, the San Juan range fronts on such serene upland meadows as this one, near Ridgewat, Colorado.
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conduits from which all this great

mass of material issued has ever

been identified. Evidently each was

masked by subsequent disturbances.

TT'olJowing the last major upheaval,

hot solutions and molten rock,

bearing metallic ores, were injected

into the weak places and fissures

in the overlying mass of volcanic

debris. When both the volcanic ac-

tivit\' and the subsequent injection

of metalliferous veins finally ended,

some two to five million years ago,

the normal processes of erosion

began—carving a jumbled moun-
tain mass out of the high volcanic

plateau. The ice sculpture during

glacial advance and retreat, the

processes of stream erosion, and the

constant wastage, as gravity pulled

material down the slope, have pro-

duced here some of the most spec-

tacular mountains in North Amer-

ica. The ore bodies and lodes, when
brought near the surface by this ero-

sion, drew gold and silver-seekers

to this western region in the 1870's,

and were responsible for the rich

mines of precious metals in the area.

The former fiery chaos now became
known as the "Silvery San Juan."

Oeason by season the great peaks,

^ valleys, and cirques of the San

Juan provide a changing vista.

Under the heavy snows of winter,

they present an alpine aspect. In

summer, the snow is gone e.xcept

for cirque-cradled glacial remnants

on the north sides of the higher

peaks;"but the brilliant colors of the

stained volcanic rock, ^ the deep

green of forested slopes, the spar-

kling blue of high lakes and the

softer glow of the flower-sprinkled

alpine meadows create a landscape

of incomparable beauty. The be-

holder comes to realize that here is

one of the most magnifiicent moun-
tain vistas to be found anywhere in

the world. It is almost impossible to

realize that such gentle beauty has

followed from such violent origins.

RESTS CLOAK THE PIEDMONT AND, IN THEIR QUIET GLADES, FLOCKS OF SHEEP AND HEEDS OF CATTLE GRAZE PEACEFULLY
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?fDuck Sickness
')'>

Outbreaks of botulism coutinue to take a heavy annual toll in the West

By Jess T. Reid

THE HEADLINE ran: "DUCKS
DYING BY THOUSANDS . . .

Elephant Butte Mud Flats Scene of

Stinking Death." Reading hurriedly

through the story, I telephoned the

home of Larry Merovka, Regional

Supervisor of Game Management
for the U.S. Fish and Wildlife Serv-

ice, in Albuquerque.

Mrs. Merovka answered. Larry

was already at the Butte. I could

get him at the hotel there, if I called

right away. In a few minutes, I

heard Larry's booming voice: "The

biggest mess I've seen in a long time.

Professor Reid, recently retired from

the field of adult education at the Uni-

versity of \ew Mexico, is now pursuing

his other major interest — conservation.

Come down and I will show )'ou.

"

I met Larry that evening, with a

group of his co-workers in the wild-

life field. As I listened to their con-

versation around the dinner table,

I learned that the "duck sickness"

that had hit the Butte was nothing

new in other sections of the West.

A hundred years ago, both Bridger

and Fremont recorded in their mem-

oirs the spectacle of dead ducks in

great numbers on the mud flats of

the West, particularly in northern

Utah and at Tule Lake, on the bor-

der between California and Oregon.

Until the thirties, it was believed

that duck sickness in some way
derived from the alkali contents of

these flats. But the disease kept

spreading, often to areas where

alkali was not present, until it be-

came common in western Canada
and nearly all of the states west of

the Mississij)pi.

Larry turned to me. "You prob-

4^

Three dead ducks, killed by drought-induced botulism, With net ready. Wildlife Service officer Merovka is

lie rotting where tliev have washed up on the mud flats off in pursuit of a sick duck that has jammed its head
of Elephant Butte Lake, a New Mexican water reservoir. into the shallow bottom in attempt to escape by diving.
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Captured duck joins fellow-victims of liotiilism in cockpit of airboat for

ride to shore. At Elephant Butte Lake, the total number of dead ducks

was between six and eight thousand, mostly green-wing and blue-wing teal.

ably think we're stretching the story

a little," he said, "but we're not.

We'll go out in the morning and

you can see for yourself."

Out on the Lake

After a hurried breakfast, we
drove to where the boats were

moored, at Hot Springs Landing.

Elephant Butte Lake was built in

1916, as a storage reservoir for irri-

gation. It has a capacity of some

2,500,000 acre-feet of water, gar-

nered via the Rio Grande from the

snow peaks of northern New Mexico

and southern Colorado. During the

past forty years, its capacity has

been drastically reduced by silting.

Its drought-worsened shallowness

now required us to use flatboats.

driven by airplane propellors.

We started up the lake. I could

tell that the water-level was un-

usually low, but I wasn't prepared

for the sight we saw when we
reached Three Sisters Basin, above

Kettle Butte. Here, the water played

out into a thin film over a mud flat,

some four miles long and perhaps

two miles wide, and the breeze bore

a gagging stench. The carcasses of

ducks lay all about, fallen wherever

the ravages of duck sickness had

overcome them.

Within a mile, I had seen some

two thousand dead ducks—and we
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had covered only a narrow strip of

the quaggy area. For every fifty or

so dead ducks, we found one still

alive, hunkered up as if asleep, on

this sea of mud. With a long-

handled dip net, Larry scooped

these dying birds into the boat.

They lay in the bottom of the boat,

too weak to attempt escape.

Most of them looked like teal,

about three green-wings to two

blue-wings, and here and there a

pintail, a shoveler, a few baldpates.

Larry confirmed my guess; most of

the sick ducks were teal. The Fish &
Wildlife team estimated that the

whole muddy expanse held between

6,000 and 8,000 dead ducks: in my
view, a conservative estimate.

We were back at Hot Springs

Landing about one o'clock. Jack

Allen, a Wildlife Service biologist,

was waiting with his pickup "ambu-

lance" to receive his patients and

rush them to an improvised hospital

at a nearby federal fish hatchery,

for examination and treatment.

I went along with Allen, to learn

more about duck sickness. He told

me that pioneer work by the Biolog-

ical Survey in the early thirties had

established that the disease was

botulism, of the same sort that is

known as "limberneck" when it

strikes domestic poultry and "forage

poisoning" in livestock. Its cause is

the toxin produced by the bac-

terium, Clostridium botidimim.

There are four principal strains of

Clostridium: types "A" and "B,"

which produce botulism in humans;

and types "C" and "D," which affect

a number of animals. Type C is the

one which causes duck sickness,

limberneck and forage poisoning.

In the case of ducks, the toxin

appears only when a number of con-

ditions exist. The first requirement

is a mud flat that contains decay-

ing organic matter, such as rotting

plants, or dead animals or fish.

Second, Clostridium must be pres-

ent in the mud. Third and fourth,

the water must be shallow and stag-

nant enough, and the temperature

high enough to provide that lack

of oxygen and warmth of environ-

ment that fosters production of the

bacteria's deadly toxin.

"We used to think," Allen ex-

plained, "that these were all the

required conditions, assuming that

the ducks then took something —
food or water — in which the toxin

was concentrated. But, more re-

cently, we have found-a new source

of infection. We have examined the

digestive systems of many poisoned

ducks. Now, these ducks do not

normally feed on insects. But we
discovered that these victims had

consumed quantities of midge-flies,

the Chironomid, and their larvae.

We cultured these midges and in-

jected the cultures with fatal results."

"Thus," Allen continued, "a fifth

condition for this outbreak of duck

botulism has been a hatch of insects

that, by their own feeding habits,

harbor the bacteria-produced toxin."

"What Can Be Done?"

That day, the boats brought in

about 150 sick ducks. While injec-

tions with antitoxin saved as many

as ninety per cent of the ducks re-

trieved, this was obviously no help

to the thousands already dead or

beyond reach of rescue.

What could be done to prevent

this wholesale extinction? I asked

if the mud flats could not be sprayed

to keep down the hatches of the

midge-fly. I was told that such

sprays, besides being less than fully



effective, could also be fatal to clucks

and other wildlife on and around

the mud flats. Another preventive,

a form of harmless detergent, could

be sprayed on the fly-infested areas,

but the percentage of concentration

required was prohibitive in cost.

"If you'll think back to our five

conditions," Larry Merovka pointed

out, "most of them are linked to this

extended drought we are having,

particularly in the Southwest. As it

gets dryer and dryer, more of our

lakes and streams and reservoirs

expose the mud on their bottoms.

The water is shallow and stagnant

and hot. Things are then just right

for outbreaks of duck sickness in

new areas. It could get a lot worse

before it gets better."

A pessimistic thought? Perhaps.

Adequate rain would solve much of

the problem, but men have not

learned how to break droughts.

Conservation of impounded water,

the prevention of excessive siltation

in streams and lakes, a return to the

wet end of the present weather cycle

—these and other long-term factors

may provide the answer.

But we still have dead ducks on

Elephant Butte Lake today. And

at Bear River Refuge, and around

Great Salt Lake in Utah, and at Tule

Lake. And we could have recur-

rence of the past losses recorded for

the panhandle of Texas, and Alberta

and Saskatchewan; for North and

South Dakota, Minnesota, Nebraska

and Kansas; Arizona and Nevada;

Montana and Wyoming. The death

toll from western duck sickness, in

some years, has run as high as a half

million birds. This is a serious prob-

lem that should be faced by all of us.

Antitoxin is injected by Wildlife Service biologist Allen. High percentage of ducks recover after treatment.
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Q'EROS:

A STUDY IN

SURVIVAL
In this barren part of Peru, people still use

the Inca system of keeping records, the quipu

By John Cohen

OVER four hundred years ago,

during the time of the Inca

Empire, the people of Peru had de-

veloped a system for keeping vari-

ous accounts without the use of

writing. They tied knots in cords

in special ways, thereby establish-

ing a numerical record. These knot-

ted cords, known as "quipus," have

been discovered in a number of

ancient Peruvian graves.

Both the cords and their inter-

preters were inadequately described

by Spanish chroniclers at the time

of the conquest, and the exact kind

of record which the Peruvians kept

by means of their quipus has never

been clearly established. Some qui-

pus may have indicated dates, but

the terms used—lunar months, solar

)'ears or other cycles — remain un-

known. Almost certainly, others

were routine inventories—so man}'

baskets of potatoes, so many llamas.

Andean dawn shows frost on the

stony ground, the roofs, and even
the backs of wakeful Q'eros llamas.

By noon, tlie clouds have rolled

up from the jungle, to obscure sun
and veil the peaks of Kolpa Pampa.
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WEAVI^'G is women's other major
endeavor. Girl at left has begun a

poncho, one of two liasic "arments

made. Child, ahove, wears knitted

cap, made hy liis father, showing
condor, plow, llama and the Cross.

so many ponchos or pots or gold

ornaments — but, again, the com-

modities concerned cannot now be

determined.

One needs only to examine these

ancient quipus, with their complex

use of a variety of colored yarns,

to come to the conclusion that the

quipu-keepers occupied a special

position in past Peruvian society.

But, soon after the Conquest, the

practice of quipu-keeping—and per-

haps the men who understood the

art — were no longer to be found.

It was thus with some sense of

rediscovering the past that, in

March, 1957, I arrived at a remote

Quechua community in Peru where

use of the quipu still survived.

T^he region of Q'eros lies between

six and sixteen thousand feet

above sea level, on the eastern

slope of the Andes in southern Peru,

some 100 miles from the ancient

In the dark of a stone hut. this

Q'eros niotlier pla) s with her child

before day's work with the flocks.

Mr. Cohen, who holds a Master's degree

in Fine Arts from Yale, made these fine

photographs during a seven-month stay in

Pern, studying Indian textile techniques.

Inca capital, Cuzco. Eastward from

Q'eros, the jungle of the montaiia

begins: westward, the Andes rise

to their snow-capped pinnacles,

17,000 feet and higher. The area

is isolated, both geographically and

culturally. Only recently have roads

been built from west to east through

this section of the mountains, and

none of the new roads comes within

miles of the Qeros area.

Although the communities of the

region have churches, the traveling

priests, who visit other isolated

Indian commimities, rarely come

here. There are no schools for the

children. Spanish is not sx^oken: the

language is exclusively Quechua.

The land is held by absentee

Juiciendistas, but even their mayor

domos seldom visit the isolated

Q'eros communities.

Indeed, the only contacts with

the outside world come from a few

itinerant peddlers who cross the

mountains from the west to barter

buttons, pottery or dyestuffs for

local alpaca wool, and, from the

east, fiom trade with the primi-

tive peoples of the montana, from

whom the Q'eros communities ob-

tain the bright feathers of jungle

birds and some of the large snail

shells they use in their festivals.

T^raveling in Peru to study con-

-*- temporary weaving-techniques,

I first heard of Q'eros in connection

with two rumors — that these iso-

lated people reputedly "wove from

the left" and that they "kept qui-

pus." Evidence of the survival of

quipus in another remote commu-

nity had already been reported by

the Peruvian ethnologist, Nunez del

Prado, although I was not aware

of this at the time. Since textiles

were my prime interest, the first of

these two rumors appeared worthy

of pursuit (later, it proved base-

less). So I set out for Q'eros.

To reach the area meant nearh'

a day's ride in a truck along the

one-way mountain roads eastward
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Festival for Q'eros flocks comes
after Carnival. A villaoe official

here blows imported concli trumpet.

Rethatching a roof is a comaiunity enterprise. Wood frame (above) is f

This man wears his liair long, as

was the ancient custom. Others of

Q'eros have learned about scissors.
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LE; GRASS (below) FROM MOUNTAINSIDE.

Buck llama, wlio had been tlistvir])in« his flock, led these Q'eros hoys
a nieriy ehase liefore lie was roped. Here, they take bvick to an isolated

pasture. Dpcorati^e tassels on llama's ear are to ward off evil spirits.

Alpaca flock, here seen in corral with attendant Q'eros woman, grows

a finer wool than do llamas, and this is preferred for weaving. Greater

abundance of fleece on alpaca legs, chests and necks is apparent above.



The Quipu of Q'eeos here pulls out fillers from a handful of raw wool and
spins a length of yarn. Such yarn-making is the steady occupation of all

Peruvian Indians. The yarn shown here was destined to Ijecome a quipu.

from Cuzco. Then, when the road

could bring me no closer, I went

on by horse through the 16,000-foot

divide beyond which the Q'eros re-

gion lies. On my arrival, I found

a society so isolated that it was not

difficult to imagine I had returned

through the centuries to the time

of the Incas.

Although the people of Q'eros^ choose to live at high altitudes,

they utilize the full range of their

mountain slope. In the warmer, low

regions, they cultivate corn. Higher

up, where flat land cannot be found,

they plant potatoes. Finally, in the

barren pastures just below snowline,

at altitudes ranging from 14,000 to

16,000 feet, they keep their flocks

of llamas and alpacas — their beasts

of burden and their source of wool

for weaving, their dung for fuel

at these treeless heights, and an

occasional feast of meat.

Because the Q'eros people do not

own the land on which they dwell,

each adult male member of the

community must work half the year

for bis absentee Iwciendista. This
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debt is paid by cultivating half the

cornfields for the liaciendista's bene-

fit, and by tending the Iwciendista's

half of the communities' herds.

Why do the people of Q'eros

choose to live just below the snow
line, in harsh and desolate terrain,

when richer land and warmer cli-

mate are at hand below them on

the mountain slope? To this ques-

tion, the people offered me a num-
ber of answers. The llamas and

alpacas, they said, prefer the moun-
tain tops and, indeed, these animals

seem to do better at higher alti-

tudes. In the lower regions, they

added, their flocks ai-e in greater

danger of attack by pumas. The
last word I had on this subject was
from a young girl of Q'eros: it was
well known, she said, that people

who lived down by the jungle soon

had their teeth go bad! Whatever

the underlying cause, the Q'eros

l^eople—as do most Andean Indians

—fit their high environment. Their

chests are larger and their red

blood cell count is higher than

normal: both adaptations help them
handle the oxygen-poor air effi-

ciently. Like other Andean Indians,

they also chew coca leaves. At an

altitude where any exertion brought

my own pulse-rate from a normal

70-per-minute to as high as 160,

they led normal lives.

Soon after my arrival in Q'eros,

with the rumor about "weaving

from the left" amply deflated, I

decided to run down the second

rumor, by seeking the keeper of the

quipus. Using the equivalent word
in Sf)anish, "contador, " I was met

with blank stares until I had first

described a quipu in detail and

then delivered a brief lecture on

its presumed function. I was then

told that "the Quipu" ( as the keeper

was himself called in Q'eros) was

away with the flocks and would not

return until nightfall.

In fact, it was three more days

before I was able to talk to the

Quipu of Q'eros. In this isolated

community, it was his responsibility

to keep count of the livestock, and

the mayor domo had sent word that

he wished an immediate report.

At the very time that I asked

after him, the Quipu was at work
in the corrals, knotting cords of

various textures and colors in a

census of the Q'eros flocks. Early

next morning, with his carefully

prepared record tucked in a bundle,

with some dry corn and potatoes

for nourishment and a little coca

for comfort, the Quipu of Q'eros set

off on foot across the mountains to

render his accounts. On his arrival

at the roadside village selected as

a meeting place, the Quipu found

the mayor domo too intoxicated to

receive his report. Not until morn-

ing, was the weary Quipu able to

discharge his responsibility. On his

return journey, he was caught in a

snowstorm and reached Q'eros only

at nightfall, sick and weary. Plainly,

1 realized, this modern Quipu no

longer enjoyed the special position

of his ancient predecessors.

nnhe next day, I talked with the
-*- Quipu — a man whose ancient

art was so little known that even

his wife was unable to point out

for me which were the quipus and

which merely miscellaneous aggre-



gations of string in her husband's

bundle. No, he replied to my ques-

tion, none of his quipus was for

sale. But, yes, he would be glad to

make me one, as an e.xample.

With the various strands of col-

ored wool in his bundle, he began

to work — naming the numbers of

the knots as he did so. Seven little

knots for seven units of one; four

medium knots for units of ten; two

large knots for hundreds: before

my eyes, the Quipu had produced

an understandable, decimal "247."

As he explained, a series of such

knots on a strand of a different

color could represent another cate-

gory — female, as opposed to male

llamas, for example. Thus, a bundle

of differently knotted and colored

cords could represent the count, by

categories, of all the community's

flocks. Such had been the quipu he

carried across the mountains to the

graceless mayor domo.

Was there any tradition as to

the choice of colors for different

categories? The Quipu of Q'eros

said "no." Anything that came to

hand would do for a quipu, a scrap

of wool, a bit of twine, even plant

fibre, roughly twisted into string.

Perhaps there had been a master-

code once, but— if so— I saw that no

clue to it remained with the Quipu

of Q'eros. So far as he was con-

cerned, colors were selected at ran-

dom and designated only for the

specific occasion.

'X'hus, the quipu, as it survives at

-*- Q'eros today, is an extremely

simple device. The knots no longer

follow the complex ancient varia-

tions from one to nine; size, rather

than position, is the clue to higher

numeral values. Perhaps its sim-

plicity and its continued usefulness

Bundle in hand, the Quipu of Q'eros trudges wearily toward home, after delivering his account of the flocks.



Sequence of knots for the numbers from one to nim
shown ahove. The overhand knot (first at the left) ms
either the numljer one, or ten, or one hundred, or one f

Illustration from sixteenth century manuscript, by tlie

bilingual Peruvian Indian,Guaman Poma, shows Inca (left)

receiving a report from a lesser official, carrying a quipu.

THE FINE ART
OF THE QUIPU
Ihe first definitive study of quipus was made early in tlie

twentieth century by Leland Locke, who studied forty-nine

available specimens (forty-two of them in the collection

at The American Museum of Natural History) and man-
aged to deflate a variety of myths that had grown up round
these curious knotted cords of the Inca Empire. Searching
the early chroniclers for observations, Locke gave first

honors for an account of the quipu to the Sevillian, Cieza
de Leone, who wrote, in the mid-sixteenth century

:

1 he system of the Peruvians [for keeping these accounts]
was by quipus. These were long ropes made of knotted
cords, and those who were accountants and understood
the arrangements of these knots, could, by their means,
give an account of the expenditure, and of other things
during a long course of years. On these knots they counted
from one to ten, and from ten to a hundred, and from
a hundred to a thousand. On one of the ropes are the
units, on another the tens, and so on. Each ruler of a

province was provided with accountants who were called

quipucamayos, and by these knots they keep account of

what tribute was to be paid in the district, with respect to

silver, gold, cloth, flocks, down to firewood and otlier

minute details."
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depending on its position along the cord. Next to the

is the knot that usually represents the number one.

after, the loops around the line multiply in succession,

to form the numbers two, three, four, and so forth. System

is complete with the number nine (at right) , after which any

larger sums are accumulated by means of decimal sequences.

Contrast between elaborate, ancient quipu (left) and

modern survival from Q'eros (above) is vast. Specimen

at left, from the American Museum's collection, came

from an Inca grave in the coastal valley of Chancay.

The degenerate example of this record-keeping system

was made for the author by the Quipu of Q'eros in 1957.
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is the secret of this quipu's survival.

Compare a contemporary Q'eros

quipu with one found in a burial

of Inca times (p. 490). In basic

form, one resembles the other: but

the ancient quipu is sophisticated;

the modern one, crude. This distinc-

tion was perhaps as true of Q'eros

and its people at the peak of the

Andes' pre-Columbian civilization

as it is today. At Q'eros, what we
may see is a remnant of Sierra

Indians who were as much bypassed

by the highly organized society of

the Inca Empire as they are by-

passed by the Hispanic Peru of to-

day. In such a harsh environment,

where energies must be mainly de-

voted to staying alive, there is little

impulse to keep up with the world.

Pile of stones is a Q'eros way
of scaring off the Andean condors
that attack the conimunity flocks.

Along bleak slopes below snow-
line, the animals, on which life

at Q'eros centers, rest and graze.
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ORGANISMS

AND THEIR

ASSOCIATIONS
Nature's community relations

range from simple association

to the extreme of parasitism

By Horace W. Stunkard

This account of associations between organisms has

been prepared as a general introduction to accompany
Dr. Hutchins' account (p. 496) of the symbiotic relation-

ship between the Pseudomyrma ant and the so-called

"bull-horn" acacia plant: an example of the happier

phase of "living together." Natural History will

publish additional studies of symbiosis in future issues.

FOR MILLIONS of years, organisms have lived

together in communal associations, with one group

utilizing the products of others. For example, green

plants use light energy with the reduction of carbon

dioxide, liberation of oxygen, and formation of carbo-

hydrates; whereas, animals oxidize these plant-made

organic compounds and, in the process, hberate and

utilize the energy while forming carbon dioxide and

other substances that, in their turn, are used by plants.

Similarly, plants use nitrates and sulphates in the for-

ination of amino-acids which are condensed into the

proteins of plants and animals, while bacteria oxidize

the proteid residues from plants and animals back to

nitrates and sulphates. The well-known rotation of the

elements in nature is maintained by the metabolic

activities of living organisms.

Closer relations often develop between members of

certain species, and the term "symbiosis" was coined

by Anton de Bary ( 1879 ) to designate the intimate and

permanent association of two distinct specific organisms

with mutual and reciprocal benefits. He applied the

term explicitly to the lichens—to an association in which

an alga and a fungus live in such intimate and constant

relations that each lichen manifests characteristic mor-

phological, physiological, and developmental features.

The dual nature of lichens had been discovered by

Schwendener (1867). Etymologically, the word "sym-

biosis" signifies merely living together, and authors

after De Bary have broadened the original concept until

the word has acquired various connotations. Oskar

Hertwig (1883) extended the meaning to include asso-

ciations of animals and plants. Symbiosis, as a concept,

has become so general in meaning that other and dif-

ferent terms have been employed to identify the stages

in a varying but continuous series of more or less firmly

established associations. As a rule, the sequence pro-

ceeds from commensalism to mutualism to parasitism.

There is a gradual transformation from commensalism

( literally—eating at the same table) to mutualism (the

sort of symbiosis that is mutually beneficial to both

symbionts or in which they are mutually dependent).

In most instances, however, one of the symbionts even-

tually acquires more and more advantage, until the

mutual condition no longer obtains and one species (the

parasite) becomes increasingly dependent and lives at

the expense of the other ( the host ) . The most complete

and comprehensive account of these relations is given

by M. Caullery (1952) in Farasitism and Symbiosis.

In addition to the association of algae and fungi,

mentioned in the case of the lichens, there are innu-

merable associations between other organisms: of higher

Sea anemone and liermit crab are shown in symbiosis

above. At right is a communal association in aquatic

environment. Rockweeds (top) are photosyntliesizers,

while periwinkles take proteins and carbohydrates from
weeds. All animals shown also release carbon dioxide,

wliich is absorbed by weeds in growth process. Carniv-

orous starfish (left) feeds on mussels, that have ingested

both plant and animal matter. On the bottom, slow bac-

terial decay is oxidizing residues of both dead plants and
animals into their simple, original compounds (nitrates,

sulphates, carbons and others) and cycle starts again.



plants with one another and with bacteria; of lower

invertebrates with algae, bacteria, and fungi; of insects

with both fungi and higher plants; of floweis and polli-

nators; of invertebrates with one another and with verte-

brate animals. These categories may be illustrated by

a few examples. The roots of leguminous plants fre-

quently bear nodules containing nitrogen-fixing bacteria,

and mistletoe is a familiar semiparasitic plant which

grows fixed on the branches of various trees, especially

oaks, and which in early days was recognized as the

mysterious "Golden Bough." Many protozoans, sponges,

hydroids, and a few worms harbor algae, usually

Zoochlorella or Zooxanthella, with mutual benefit.

O ome ants cultivate "fungus gardens" and other ants

^ maintain aphids which were called "dairy cattle" by

Linnaeus. In their search for nectar and pollen, insects

assist in pollination of flowers and, by their flight from

flower to flower, often insure cross-pollination. Indeed,

the evolution of flowering plants parallels the evolution

of insects with sucking mouth-parts. The primitive plants

were coarse, without flowers, and primitive insects had

chewing mouth-parts adapted to feed on thsm.

One of the most intriguing examples is provided by

the hermit cj-ab which places a large sea anemone on

the snail shell in which it lives. If the anemone is re-

moved, iMit left in the same aquarium, it will be back

in place the next morning. The anemone provides pro-

tection to the crab by concealing the voracious predator,

and, in turn, benefits from bits of food that escape into

the water from the mouth-parts of the crab.

Mutualism may engender a dependence which is the

initial step toward parasitism. The host-parasite rela-

tion is very extensive; no group of plants or animals is

entirely free from parasitic infection and frequently the

incidence is very high. Most species of animals harbor

several parasitic species and, in the case of protozoan

parasites, ihe number may be astounding. In addition

to the bacterial and fungal invaders, man harbors more

than one hundred diff^erent protozoan, helminthic, and

arthropodal species. Stoll's survey of 1947 showed over

two billion cases of human infection by parasitic worms.

Thus, the range of associations between organisms

runs the gamut from mutually beneficent relations to

a situation in which one of the associates becomes the

helpless and dependent victim of its parasitic existence

and the unfortimate host is doomed to support the origi-

nal Man Who Came to Dinner.

Dh. Stunkard, who headed the Biology Department at New York

University for 30 years, continues research both at the Marine

Biological Laboratory, Woods Hole, and at the American Museum.



Branches of bull-horn acacl\ are marked ]jy tliese distinctive pairs of
exaggerated, liornlike thorns, from which the plant has taken its name.
In actuality, these hull-horns are modifications of the acacia's hracts.

ACACI
In Middle America, a bush

called the bull-horn lives

in symbiosis with tenants

By Ross E. Hutchins

Dr. Hutchins, professor of entomology

at Mississippi State College and author of

Insects: Hunters and Trappers, is noted

as a photographer of insects and plants.
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3 AN ANT PALACE
FRANCISCO HERNANDEZ,

sent by Spain's Philip II, in 1570,

to study the natural resources

of the New World, may have been

the first Western observer to re-

cord the strange association of the

bull-horn acacia bush and the ants

of the genus Pseudomijrma. Speak-

ing of a thorn tree seen in northern

Mexico near the Panuco River,

Hernandez wrote:

"The Hoitzmamaxalli is a tree

with leaves resembling those of a

mezquite or tamarind, yellow flow-

ers, edible pods, and horns very

like those of a bull, growing upon
the tree's trunk and branches. . . .

Moreover, within the horn there

are generated cei-tain slender ants,

tawny-colored and blackish, whose
sting is hurtful."

Since Hernandez' day, we have

determined that there are actually

many different kinds of bull-horn

acacias, ranging from northeastern

Mexico southward to Colombia.

They vary in size from small

shrubs to spreading twenty -foot

trees, with trimks often as much as

five inches in diameter.

The bull-horn's leaves resemble

the leaves of the mimosa, to which

the acacias are, in fact, related.

However, a feature that sets the

bull-horn apart is the presence of

many strong spines growing in

pairs along its branches and trunk,

often closely resembling the grace-

fully curved horns of a bull. Ac-

tually, these thorns or "horns" are

modified bracts (the small leaflike

structures found at the bases of

leaves of many plants).

These robust thorns are almost

always inhabited by the Pscudo-

Drawing from an earlv Spanish manuscript (above) gives

an even more exaggerated picture of the Ijull-liorn acacia's

distinctive thorns. Spaniards also noted presence of ants.

Closeup of modified bracl (left) ^Uows Psciiclomyrma ant

next to entrance hole that has Ijccu gnawed into tlie pulpy
interior of horn to provide space for shelter and storage.
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Cutaway view of horns shows ants' shelter (above) . At left is an adult

worker ; elsewhere are ant larvae of various sizes, as well as some Pseudo-

myrmae in pupal stage. Closeup (below ) shows strong jaws of a worker ant.

mijrma ants. Ants of this genus may
be found in many habitats, al-

though most of them live in small

colonies inside the stems and twigs

of various plants. A few types oc-

cur in the southern portions of the

United States, but most are

dwellers in the warm lands south

of the Mexican border.

Probably the first person really

to understand the true nature of

the relationship between the aca-

cias and the ants was Thomas Belt,

who discussed them in his classic

work, The Naturalist in Nicaragua.

To Belt should go the credit for

determining the details of this re-

markable example of symbiosis.

Under ordinary conditions,

nearly every thorn on the bull-horn

acacia is a happy, ant palace. The
thorns, when young, are green and

filled with a sweetish pulpy sub-
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stance. When they reach a certain

degree of maturity, the ants gnaw
a small entrance hole near the tip

of one of a pair of thorns. In due

course, the ants hollow out the

centers of both thorns, leaving

only the tough outer shell, in which

they never pierce more than the

single original entrance.

Thus, each pair of spines makes

a snug shelter for a group of adult

ants and their young. The ants

also use these nesting sites to some

extent for food storage.

But the bull-horn acacia does

more than provide living quarters

for its insect associates. At the base

of each leaflet-bearing stem, near

the point of attachment to the cen-

tral part of the thorn, the plant

possesses a crater gland that se-

cretes a honey-like liquid. The ants

find this good to eat. Nor is this

the acacias only contribution to

the Pseudomyrma ants' larder.

When the plant's small leaflets un-

fold, a tiny yellow fruitlike body

appears at the tip of each. Each

"fruit" is about one-twelfth of an

inch in length. The fruits have no

relation to the plant's reproduction

cycle. Rich in oils, proteins, and car-

bohydrates, they provide the ants

with a highly efficient food. When
these fruits are ripe enough, the

ants carefully gnaw them off and

cany them away to the hollow nests

within the bull-horns.

Thus far, we have examined the

remarkable bounty provided by

the bull-horn acacia for the benefit

of its associated ants. The question

remains: what benefit is derived

by the plants from this association?

Belt found the answer to this ques-

tion both by observation and by

experimentation.

First, he observed that any ani-

mal (including man) that comes

in contact with the bull-horn aca-

cia soon finds himself under attack

by an efficient "standing army" of

Pseudomyrma ants. The shaking of

a branch is sufficient to rally a

swarm of ants to the attack, and

their sting is severe (in the case

of man, it raises a painful welt that

lasts for hours). This sort of pro-

tection, it may be guessed, pro-

vides the acacia some insurance

against browsing animals, although

in pre-Columbian times ( before the

introduction of cattle, sheep, and

goats), the danger from browsing

must have been slight.

Belt's Experiment

Belt tried an experiment. He
planted a number of bull-horn aca-

cias in a section of Nicaragua

where there were no Pseudomyrma

ants and the plants were therefore

deprived of their usual associates.

He found that the local population

of Atta, or leaf-cutting ants, often

stripped his experimental acacias

of their foliage in a single night.

Bull-horns with attendant Pseudo-

myrma ants normally never suf-

fered such attacks.

Now, the physical shock of a

goat's browsing is a major sort of



alarm-signal, but the sly attack of

a leaf-cutting ant is a compara-

tively quiet event. Belt searched

for the "signal system" that warned

the Pseiidomynna ants of such in-

sect attacks. He discovered that the

acacia's tiny fruits did not mature

all at once, but in staggered fash-

ion over an extended period. He

also found that the ants main-

tained, in effect, a "standing pa-

trol" of their plant, searching out

the newly-ripened fruits.

With such foraging parties con-

tinually on the move over the

whole acacia, it was almost im-

possible for any predator - beetle,

caterpillar, leaf-cutting ant, or the

iike-to estabhsh itself on the plant

without discovery and attack by

the roaming Pseudotiiyrma ants.

Belt found that the guarded aca-

cias were normally free of nearly

all plant pests. Only one insect—

a

beetle which visits the plant to lay

its eggs in the flowers of the bull-

horn — goes unmolested by these

continual rsc'udotiujri)ia patrols.

Thus, the quid pro quo of this

association became clear: the bull-

horn offers food and shelter to its

associated ants, while the ants

guard the plant from possible ani-

mal and insect ravages.

It is interesting to speculate on

the origin of this association. There

are other plant -and -ant partner-

ships, especially in the tropics,

where nature reaches her greatest

degree of specialization and com-

petition. One such association is

that of the Cecropia tree and the

Azteca ant, whose story is similar

to that of the bull-horn and the

Pseudouujruui ant.

It is possible that the bull-horn

alwaws had thorns and that the

ants gradually developed the habit

of dwelling within them. It is rea-

sonable to think that trees whose

thorns \\'ere tenanted by ants had

a better survival rate because of

the ants" protection. In time, the

trees, by natural selection, may

have developed both honey-secret-

ing glands and fruits, the better

to nourish the symbiotic ants. But

exactly how this symbiosis began

must remain a matter of conjecture.

Pi.AN'rs PAY to the ants includes

nectar from crater glands (above),

and "fruits" from leaf lips (right).

Ants" pay to plant consists of a

continual "standing patrol." Here,

immature cpiccn sees workeremerge.
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REVIEWS con,inue,Urom p. 454

with these. The Story of Petri is called a

"True Life Fantasy."

We are told that, in this fomi of enter-

tainment (shall we call it "genuine pre-

tense"?), tlie fantasy never impairs reality.

We are not, therefore, to look upon "The
Story of Perri" as merely an entertaining

bedtime story, but also as a seventy-four-

minute documentary report on the reality

of animal life in the Uinta National For-

est in Utah. Naturalists, it is to be feared,

will find reality considerably impaired.

One such impairment begins with an
alleged, hungry predator—a racoon—peer-
ing uncertainly into a den of young
martens in a hollow stump. The mother
marten returns—just in the nick of time,

the narrator tells us—to save her cubs. We
see the mother ccirnj them away one at

a time, leaving the raccoon free to help

itself to those still there.

Were this marten concerned at all about
the raccoon, one blazing snarl would have
sent the supposed enemy tumbling all over

itself to be out of the way. One wonders
if, instead, the marten's real objective was
not to get its babies away from that an-

noying cameraman? And, possibly also, to

get them out of a den, perhaps belonging

to the puzzled raccoon, where a designing

human hand had placed them?
The reviewer has studied flying sqviir-

rels intensively, both afield and in cap-

tivity. Another one among many im-

Dr. Mooke, a Research Fellow of the
American Museum, was a biologist at

Everglades National Park, where he often

worked with Disney Studio camera-crews.

pairmcnts of reality, for him, was the
implication that the casual peeking of a
woodpecker, a foot or so below a .squirrel's

den entrance, could "frighten '

lliis noc-

turnal animal into a fantastically long

glide in full daylight across an open,

unobstructed space. PerhaiJS the cause of

flight was less the woodpecker's jiroximity

than the script's dramatic reiinirement

tlrat the squirrel, in such a glide, be
snatched from the open sky by a goshawk.
With springtime—the time lor courtship

—The Story of Perri becomes too \iscidly

lyrical. The unseen choir dins into one—
with the knifing insistence of a commercial
—the song, "Together Time." \\ith this,

pair after pair of different animals, pre-

sumed mates, are displayed—even, ad
nauseum, to a pair of crayfish.

That this will prove to be a popular
film, the reviewer has no doubt. It is no
pleasure, as a naturalist, to be forced to

declare it decidedly downgrade from the

fine things that Walt Disney has given us

in such "True Life Adventure" films as

Prowlers of the Everglade, African Linn,

and Tlie Vanishing Prairie.

Joseph Curtis Moore

EXHIBITIONS OF INTEREST
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AMERICAN MUSEUM, New York City (November-December) : Coiner Gallery. Pho-

tograplis by William Vandivert-"Pup, Cub and Kitten": wild animals and llieir young.

cription $5.00



Light, inexpensive plastic tubing of tough Monsanto vinyl actually

bends to fit the field, affords complete control of water. Outlets

adapt to standard row spacings, send water straight to crop root

zones, reduce loss of water due lo evaporation, weeds and seepage.

Creative chemistry permits new
ivater-saving irrigation method

Newest twist in irrigation is plastic pipe

made with Monsanto vinyl that puts

water precisely where the farmer needs

it . . . with virtually no water loss! It

makes flood irrigation possible for many
farmers unable to use this method be-

fore. Growers report plastic pipe saves

up to $5 an acre over sprinkler flooding

and increases valuable crop yields.

Plastic pipe comes in 100-ft. sections

easily carried by two men. It resists

abrasion, won't rot, rust or corrode,

withstands water pressure up to 25 lbs.

a square inch, rolls like a fire hose and
stores easily.

Vinyl plasti c pipe is j ust one more exam pie

of Monsanto Chemistry helping to make
available water go further, last longer.

MONSANTO CHEMICAL COMPANY
St. Louis 4, Missouri
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Letters

This frog came to light when a school floor was demolished in Asheville, N. C.

EiitoinliofI Anigiliibian

Suxs:

Tliree weeks after school was let out

tills summer, workmen digging up a con-

crete floor at the Lee H. Edwards High

School, in Asheville, N. C, discovered this

frog (i")hoto), when their air hammer
broke tlirougli the concrete.

The door was ponred 28 years ago. How
the frog got into the floor is a mystery.

Some believe that the frog must have

jumped into the concrete when it was still

soft, and then hibernated for those 28

long years. I would like to know the

^'[usenm's opinion.

MAHGUEniTE Alexander

Asheville, N. C.

The Department of Amphibi.^ns and
Reptiles replies:

The myth of prolonged survival of toads

and frogs, supposedly entombed in rock or

concrete, continues to he revived year after

year. Good newspaper cox:)y evidently

never dies, and only the protests of the

scientists lade away. While amphibians

iind reptiles are capable of enduring

periods of starvation muclr beyond the

capability of mammals ( see A Snake's

Dimier, p. 468), they must nevertheless

slowly use up their reser\es of stored

energy, and the decades of li\ing entomb-

ment often attriljuted to toads and frogs

are far Ijcyond reasonable e.\pectations.

Not content with such theoretical con-
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"Give me a chance . . . won't you?"

That's the question little barefoot

Johnnie asks you. He didn't step out of

some old album stowed away in the

attic fifty years ago. His picture comes
from a classroom in the Southern
Mountain regions of today . . . where
hundreds of barefoot boys and girls go

to school—or try to go to school—in

little one-room shacks. Many have no
running water, no electricity. Rain
comes through the roof, the wind
blows through rickety walls, the
ancient desks are huddled around an
old pot-bellied stove. Incredible in our
time—but that's school for Johnnie,

and that's why he needs your help.

How you can be Johnnie's friend

Save the Children Federation has set up a
program of School Sponsorships by which
people like yourself , . . your club, your
class, your office group . . . may aid these

underprivileged schools—and the children

in them—for only $8 a month—$96 a year.

A trained SCF Representative brings the

parents of a community together to decide

how to administer your sponsored funds.

The result: a better community, healthier,

happier children who are given a chance.

Won't you fill in the coupon now?
SCF National Sponsors include: Mrs.

Dwight D. Eisenhower, Herbert Hoover,
Henry R. Luce, Rabbi Edgar F. Magnin,
Norman Rockwell, Dr. R. W. Sockman.

SAVE THE CHILDREN
FEDERATION

345 E. 4Sth Street, New Yo rk iy, N. Y.

Please send picture and Information or my sponsored school.
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1st month. I
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siderations, - one sturdy English investi-

gator, in 1825, decided to settle the mat-

ter by burying toads in sandstone and

limestone boxes. Some of the boxed toads

survived for more than a year, but all were

dead before two years had passed.

The animal that appeared to be buried

in the concrete floor of the High School

in Asheville was a Gray Treefrog, Hyla

versicolor. Perhaps the fact that this

species normally has a gray, somewhat

concrete-like color made the discoverer

think it had been entombed. One may
suppose that the frog had found its way

into a burrow beneath the floor and ap-

peared when the concrete over its head

was broken away. There is no reason to

believe that it could have performed the

supernatural feat of living trapped in con-

crete for 28 years.

Sounds of Nature

Sirs:

The many friends of Dr. Loye Holmes

Miller in our Society read with pleasure

his article in your September issue. Those

of your readers to whom Dr. Miller is less

well known may be glad to be informed

that he has recorded four examples of

"Music in Nature," including many fas-

cinating bird calls. These recordings (
12-

inch, 78 R.P.M. ) are obtainable from our

Society, c/o the Department of Zoology,

University of California, Los Angeles, 24.

C. V. Duff, Secretary

Cooper Ornithological Society

Los Angeles, Cal.
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CONTROL
ENGLISH SPARROWS

Nov

FOOLPROOF NEW TRAP
you can control English Sparrows around

your premises when they are too numerous

—

with guaranteed "elevator-ty|se" Havohort Trap.

Factory built. No resetting, bait lasts for weeks.

Humane. Songbirds released unhurt, low price.

MONEY BACK TRIAL OFFER. Write TODAY—
for FREE illustrated literature.

HAVAHART, ISB-N water St., Ossining, N. Y.

PINE COl^ES
V2 inch to foot long. Illustrated Autumn,
Christmas folder. 24 species. Choice All-

cone wieaths.

WESTERN TREE CONES
1925 Brooklane Corvallis, Oregon

A SEA ISLAND
ale near Eeaiilorl, SouUi Carolina lias a

use thai is a%ailal)le for renlal al S50.(

:k. l.iOO acres, heavily wooded, live oaks,

ar, Spanish moss, etc. Delightful year-a

nale. Raccoon, possum, squirrel, ducks,

bins. Quail hunlini: in season if desired,

lilahle. Wrile for descriptive literature to

le Island Planfation, Route #1, Box
Frogmore, Souffi Carolina

P.iiut aud Bo Happy
learn Secre-s of Oil Painting by IWail

Exciting Home-Lessons (Simplined & Illustrated)

$1.00 brings Trial Lesson, specify wlticli Course

a landscape Course D Still-life Course
rlo Solesinen. No Contracts. No Age Limits.

Folder Free

FREE NATURE CATALOG #6
DesiTil>rs nature yanics, nature books, booklets,

charts, maps, collecting e()uipinenl, Koda-

chroines, plaslic mounts, and other nature items.

New! An illustrated Guide to Fossil Collecting

(fascinalini: hobby!) S1.50 postpaid.

NATUREGRAPH • San Martin, Cal.

ittI
included. No Tools Needed.
Looks as if handca.-ved from a
Solid Block. Send 25c to cover
postage and handling. Or send
$1.00 for 4 models and get
4 models FREE. All different.

For Children and Grown-Ups.
ZENITH CORP.. Dept. 75

Queens Village 29. New York

4 TURRET 600X-25X RESEARCH MICROSCOPE
Value is at least three times more than this low price $ZZ.3U

Fu!l 11 -inches High! 4 Lens Rotating Turret!

Rack & Pinion Focusing! 5-Stop Light Control!
I'reiiiiuiM tiill-.izi> uiiiiuiird ],ir,i,..,i,,,i,ii f|ii,i|iLv iiiicroscupe. same type used in uulvei'slty and

reseaicli l;ili.! ; iivi.icris. :; ihiiLli' Iriiscs i-omtiine with 4 objective lenses on click-stop turret

to yield 8 AUG.Niiai ATIONS from 600X to 25X1 Lens mount and S'/s" x 2%" stage tilt

FULL 90°! Both flat AiND concave sub-stage mirrors; illumination can be "stopped down"
with 5-hole sub-staec light control adjustment! Black satin Bnisli, metal construction. Precision

ground and polished achromatic lenses. Complete with fitted, wood case; spechiien slides, hard

to duplicate aiiywhi'ic at this exclusive liargain price. Satisfaction guaranteed. Our Price $22.50

TRADING CO.
Send check or M.O., extra fee for C.O.D.

Dept. T-15, 69 LEXINGTON AVE., NEW YORK 10, N. Y.

.^04



K^t EXCELLENT FOR
CHRISTMAS GIFTSOPTICAL BARGAINS

SHOP THESE BUYS

CAREFULLY!

See the Stars, Moon, Planets Close Up!

3" Astronomical Reflecting Telescope

(Famous Mt. Palomar Type)

60 & 120 Power — An Unusual Buy'

INFRARED SNIPERSCOPE TELESCOPE & PARTS

s™ 111 the Clark—wlUiiiiit l.olni; ohscrvcd. War surplus Siilncrscoiic M-U. Gov't cost alwut

$r'00 tJsjd for loJustrlal plant security: research lab experiments: Inrrareil phntocraphy:

spectroscopy, etc. Inslriinicnt complete, ready to use. Includes Power Pack. Infrared ll2ht

source. Will operate fnmi CV auto battery. Battery or transformer available.

SI50.00 f.o.b.

Barrlngton, N. J.

I tube. Olh
Jcr inch
.lid handl

Stock No. 85.032. E $125.00 f.o b

Shippins weight 27 lbs. Barrinaton. N. J

4" REFRACTOR TELESCOPE—larger objective:

Dunt! Up to 500 Power

Stock No. 85.038- E S247.00 f.o.b

Order by Stock No. Barnngton. N. J

Send Check ^ M.O.—Satisfa

rWTMTTITTWnTTn

,f supply for Pholographc

Hobbyists, Telescope Makers, e

Ask for cololog E

EDMUND SCIENTIFIC CO.# barrington. new jersey



Tourisfs Yie.v the Gateway to the West,

Cumberland Gap Notional Historical Park

Cumberland Gap—where you can walk in the footsteps of Daniel Boone

Beyond the mountain wall was danger, hardship, per-

haps death, but Daniel Boone was a man who had to go
there. And so, in 1775, he led a party of pioneers
through Cumberland Gap into the Kentucky wilderness.

The Wilderness Road that he hacked out was to become
one of the major arteries in the settlement of the West.

Today Cumberland Gap has been set aside for you as a

National Historical Park — a gift to the people of the

United States from Kentucky, Tennessee and Virginia.

Here, where these three states meet, you can find traces

of the original Wilderness Road, Civil War fortifi-

cations, limestone caves and other interesting geologic

formations.

From the Pinnacle, a rocky cUff that towers above the

Gap, you can see some of the East's most spectacular

mountain scenery, little changed since the days of the

Shawnee war parties.

It has been nearly two centuries since Boone went through
the Gap and opened up the Wilderness, but Americans
are still pushing back frontiers exploring the unknown.
The microscope and the shde rule have replaced the long

rifle, but the pioneering spirit remains unchanged. It is

the story of America's past— it is the hope of America's
future. You feel it strongly at Cumberland Gap.

FREE Tour Information

If you would like to drive to Cumberland Gap, or any-

where in the U.S.A., let us help plan your trip. Write:

Tour Bureau, Sinclair Oil Corporation, 600 Fifth

Avenue, New York 20, N. Y.— also ask for our colorful

National Parks Map.

SINCLAIR AGAIN SALUTES "MISSION 66". . . the 10-year con-

servation program for the Nation's scenic and historic heritage

—your National Park System. Cumberland Gap National His-

torical Park and scores of other units of the System are being

soundly developed and more adequately staffed, thanks to Mis-

sion 66. Its purpose is to enable more and more Americans to

enjoy their priceless properties wisely, while safeguarding them
fully for future generations.





Recommended reading from, theMuseum Shop

Stonelieiige

by R. Atkinson. Steeped in the mys-

tery of ancient times. Stonehenge has

defied man's analysis. At last recent

research has thrown some light on

the mystery. Here is the first book to

be written about Stonehenge in

twenty years. In it are dozens of

photographs and an exact diagram of

Stonehenge. The techniques of construction and possible

meaning of Stonehenge are clearly explained.

$3.65, postpaid

Starlight and Storm
by G. Rebuffat. The author, a mem-

ber of the successful Annapurna

expedition, recounts his ascent of six

Alpine peaks. The book is divided

into two sections: one on the '"Tech-

nique of Mountaineering" and the

other on "Climbing the Great North

Faces". Dozens of photographs and

drawings show how these six peaks

were scaled by their most perilous routes. Here is a truly

classic book on mountaineering.

$5.65, postpaid

America's
]\atural Wonders

by A. Colby. Many of the strange

and marvelous natural wonders of the

United States are depicted in this

book. Some of the interesting sub-

jects covered are: The Devil's Tower

Mystery. Carlsbad Caverns. Ameri-

ca's Only Diamond Mine and others. The book consists

mainly of photographs of these wonders which enable you

to see for yourself some of our greatest sights.

$2.10, postpaid

My Family
and Other Animals

by G. Durrell. Written in his most

humorous vein is this author's ac-

count of his youthful adventures on

the island of Corfu. He describes

some of the colorful creatures that

inhabit the island and the amusing

adventures of his family as they encounter some of them.

While offering a great deal of zoological information.

Durrell will keep you amused and entertained.

$4.10, postpaid

Animal
Friends and Foes

by 0. Bieland. In this informative

book you will find answers to such

questions as: "How can I get rid of

Starlings?" "Are tree squirrels harm-

ful?" "Do woolybears sting?" "What

causes red tides?" and many other

interesting ones. The book is written in question and answer

form and covers various life forms from Protozoa to Mam-
mals. There is also a complete index for easy reference.

$4.10, postpaid

Our Friend
The Atom

by H. Haber. Here is a "must" for

youngsters facing the Atomic Age of

tomorrow. This colorful book, illus-

trated by the Walt Disney Studio, is

a perfect introduction to the Atom.

It is a tale that unfolds with early

atomic theories and develops to the

present with the harnessing of the atom and its prospects

for peaceful use.

$5.10, postpaid

Members are entitled to a 10 /o discount. Please do not send cash.

Send your check or money order to:

THE MUSEUM SHOP
The American Museum of Natural History, New York 24, N. Y.



Whether your order is for a $400
Fur Parka or $1.95 Silk Gloves —

it will always receive our

best attention.

21 W. S6lh Str

Gw York 19, N. Y.

JUdson 6-7280

jFor Cf)risitmasi

Give a Complete
BUTTERFLY COLLECTING
and MOUNTING KIT

fascinating

hobby or

profession

Here's what you get in the kit:

• Butterfly net with nylon marquisette

bag.
• Spreading boarcl-4" x 12".

• 100 insect pins (imported).

• 40 matt or glass head pins.

• 50 glassine envelopes.

• Locality and determination labels.

• Butterfly forceps.

• Paper strips for mounting.

• 2 ounce bottle of liquid for charging

killing bottle.

• Instruction booklet.

• Material for making killing bottle.

• Bonus gift of 10 tropical butterflies

with each kit.

COMPLETE KIT only $5.00
postpaid.

" FREE price list on request!

THE BUTTERFLY EQUIPMENT CO.

246 North High Street

Mount Vernon, N. Y.

LAST-MINUTE CHRISTMAS GIFT SHOPPING IS EASY. . . AND LOTS

QUICKER BY FICKER!
BIRD SONGS

of DOORYARD, FIELD & FOREST
iiJcd tilt

fornia by the Stjilv

tlie tirst time, lean
68 different irtj/i/

songs and calls ul

11 (140 songs anJ
331/j rpm 12" leco

lI.I linm Maine to Cali-
. \'"l. Ill, presented for
_';ii sc.riKs and calls of
cues. Joins Vol. I (13^
./!/./« species) and Vol.

; of J8 Eusleni species).
Each runs 44 minutes.

EASTERN BIRD SONGS, Vols. I & II

each vol. $7.95 ppd.

WESTERN BIRD SONGS, Vol. Ill

$7.95 ppd.
"The Recorded
Enc)c/(,l>edia of A

SYMPHONY of the BIRDS

. . . painstakingly 'played' by using actual bird
songs (from the famous Stillwell collection)
at various speeds, just as a composer selects
various instruments to play certain symphonic
passages. Composed and arranged by Jim Fas-
sett, Musical Director of CBS Radio. Side B,
A Revelation in Birdsong Pattern, another as-
tonishing piece of 'musical' wizardry on the
wing! Long Playing (33'A rpm) 12" record.

ily $5.95 ppd.

Automatic Disc

MUSIC BOX
An old favorite with a Heif twist ! Now you
can enjoy the deep-toned charm of the music
box without being limited to a single tune.
This genuine Swiss Thorens, encased in a smart
wood cabinet, can play nearly 100 different
melodies on discs. Comes with single disc (no
choice) but 10 assortments are available (10
discs to an assortment) under such headings as
Cliildrens Ttines, Polls Songs, Classical Airs.
Christmas Hymns and Carols, Drinking Songx.
Popular Airs, Religions Times, International
Airs, Assorted Tunes and Party Tunes I For a

complete breakdown of tunes in each category,
wiilc FICKFR !

AUTOMATIC DISC MUSIC BOX
EACH SET OF 10 DISCS

$29.95 ppd.

$ 6.00 ppd.

ALEC TEMPLETON
and his MUSIC BOXES

... on a Single record, the charming and
incomparable music of Alec Templeton's tamed
collection of rare music boxes! 4'> different.
delightful tunes including popular folk songs,
cherished operatic selections and minuets.
Highest fidelity, a masterpiece of reproduction.
Long playing. 33 Vb rpm. Also available on 45
rpm, same price !

L

just $5.95 ppd.

HEROES, HEROINES & MISHAPS
. . . historic American folk ballads and songs
from Colonial days to the Titanic sinking! Yes,
you're bound to chuckle . . . you're apt to cry

. . . you're sure to rave about the trials and
tribulations of young America on the move in

HEROES, HEROINES & MISHAPS! All this

made possible through the dynamic voice and
personality of John Allison, famous folk song
balladeer. Solemn, satirical and comic-H, H &
R represents much in the kaleidoscopic pattern
of American history. You will gather this by
listening to delightful Revolutionary antiques
like Major John Andre's "Cow Chase", and
to early 20th Century urban braggadocio in

"The Bowery Grenadiers". Long playing (35V3
rpm) 12" record. Ench.intmg to children I

only $4.98 ppd.

FICKER RECORDS
217 ARCADIA ROAD
Money-buck Guarantee

OLD GREENWICH • CONN.
Immediate Delivery!
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In AN eastern woodland setting, this

mother raccoon, Procyon lotor, placidly

nurses her young. Such a photograph is

not easily obtained, by either the weekend

naturalist or the professional zoologist.

The man who made it is neither, although

he has recently become a walking

repository of woodsy lore. A professional

photographer, William Vandivdert has

spent much of the past two years in pur-

suit of America's common wild animals,

with strobe lights and cameras. This De-

cember, the fruits of his labor — with

accompanying notes by his wife, Rita,

detailing the lives and habits of the six-

teen animals portrayed — will appear as a

Dell book. For a portfolio of Mr. Van-

divert's pictures, and an account of how

they were produced, turn to page 520.

The American Museum is open to the Public every day in the year without charge:

Your support of the Museum makes this possible.



EXCELLENT FOR
CHRISTMAS GIFTSOPTICAL BARGAINS

SHOP THESE BUYS
CAREFULLY!

See the Stars, Moon, Planets Close Up!

3" Astronomical Reflecting Telescope
(Famous Mt Palomar Type)

60 & 120 Power-An Unusud Buy!

pud. F:
page "Iland Book of Hca\ens

Stock No. 85 050- E $20 50 f o b

(Shippiiis «t 10 11s) Barnngton N J

Order by Stock No—Send Check or M
Satisfaction Guaranteed'

ASTRONOMICAL TELESCOPE!

MT. PALOMAR TYPE

Lens Hive you poweis of ItlX.
IJX, I'JiiX. -JTOX. Mimir f/11. Mirror corrected to belter
llali 1, iiavolin;;lh. Stock No. 85.006-E $74.50 f.o.b.

6" Astronomicai Reflecting Telescope

Up to 576 Powe
Cnmiiletc witli Moun
Tnood Tiid 7X Findi

Stock No. 85,024-E $245.00 f.o.b.

by Stock No. Barrington. N. J.

Send Clieck or M.O.—Satisfaction Guaranteed!

3" Astronomical Refractor Telescope

Up to 270 Power ^
iicncii^ \'



Boy's Book of

Frogs, Toads,

and

Salamanders
Percy A. Morris

Hoiv do bullfrogs talk underwater?

If a mudpuppy loses his tail, what

does he do about it? This handsome
new book tells you all about a fasci-

nating group of animals that can be

found in your immediate neighbor-

hood. Describes the habits, physical

characteristics, and life history of all

common amphibians in North Amer-
ica. The book shows how to keep
them as pets as well as preserve them
as permanent study specimens. 131

sparkling photographs aid in the iden-

tification of these animals and, in

many cases, their eggs. "Interestingly

written . . . profusely and well illus-

trated."—Hobbies. $4

Boy's Book of Snakes
Also by Percy A. Morris

Don't believe everything you hear
about snakes. Here are the true, in-

teresting facts about these misunder-
stood creatures, many of which are

very useful and make good pets. In-

formation on almost 100 different

kinds. 62 ills. 93.50

The Private Life

of the Protozoa
Winifred Duncan

Vivid glimpses of the tiny creatures

living in the miniature acquatic uni-

verse of the author's pool. Traces life

cycles of amoebas, flatworms, snails,

whirligig beetles, etc. Illustrated with

fascinating drawings — "poolscapes"

and portraits. $3

Ways of Mammals
Clifford B. Moore

The facts behind the myths and
superstitions concerning the world of

mammals. Describes the fascinating

habits of animals—from the domestic

to jungle beasts. Includes several sec-

tions by authorities on particular

aspects of animal behavior. $3.50

Send for complete list of hooks on Nature,

Rerrealion. Ilohhies. anil Sports.

USE COUPON TO ORDER
Please Si,r,l boala chrck.-d:

G Boy's Book of Frogs, Toads, and
Salamanders, Morn's S4.00

D Boy's Book of Snakes, Morris 3.50

D The Private life of the Pro-

tozoa, Duncan 3.00

Ways of Mammals, Moore 3.50

(i^e pay postage when checlz accompanies order. )

No

Addri

City

THE RONALD PRESS COMPANY
15 E. 26th~Street, New York 10

:

V I

Angel Fish of the Amazon River,
tt-^ from Exploring Under the Sea,

Reviews
NATURAL HISTORY, Senior-feel-

ing its seniority more heavily than

is usual, with the new year looming

ahead—has turned to its sister. Junior

Natural History, for advice on those

children's books in the field of science

which seem both deserving of chronicle

and likely to persuade the young folk of

this television age to read more. Here-

with, Junior's list:

GENERAL
A good introductory survey, informa-

tive and stimulating, is The Rainbow

508



—MORROW JUNIOR BOOKS—

THE EDGE OF APRIL
A BIOGRAPHY OF JOHN BURROUGHS

HILDEGARDEHOYT SWIFT

"The years which
formed the character of

the dreaming nature-

lover are communicated
here with a style which

is folksy, elemental and
sometimes lyrical." —
Virginia Kirkiis. Ages
14 up. Illiis. by Lxiid

\ Ward. $3.95

MOLES AND SHREWS
CHARLES L. RIPPER

The usefulness of

these commonly un-

dervalued little ani-

mals is explained in

Mr. Ripper's clearly

written and beautiful-

ly illustrated book, which maintains the

same high standards as his former works

on other animals of which the average

person knows little. Ilhis. by autlior. Ages
10-14. $2.50

PLAY WITH SEEDS
MILLICENT E. SELSAM

Absorbing experiments add
to the value of this book.

"Simple, direct language tells

the story of seeds growing

into flowers and food — and
the uses man finds for both.

These Selsam books have
made a place for themselves."

— Virginia Kirkiis. Illiis. by

Helen Liidwig. Ages 10-14.

$2.50

LUNA THE STORY OF A MOTH

ROBERT M. McCLUNG

The story of one of ^^Bt
nature's loveliest ^^^
creatures. "Large ^

type and easy reading

are an aid to young
readers in following

the fate of the six ^
eggs laid by the luna ^
moth." — Virginia

Kirkiis. Illustrated by

the author. Ages 6-10. $2.50

All Morrow Junior Books
are bound in cloth.

WILLIAM MORROW & COMPANY

Book of Nature, by Donald Culross

Peattie (World). It contains more than

2.30 drawings, fifty of them in full color.

S4.95. 320 pp.; for age 10 and up.

The Golden Picture Book oj Science,

by Rose Wyler (Simon & Scmustf.r) ,

is full of suggestions for experiments

and other ways a child can learn about

animals, plants, rocks, gravity, day and

night, rain and snow, the sky, the ocean

and anything else we may have omitted.

$L35, 56 pp.; with color illustrations,

age 8 and up.

ASTRONOMY
Another Golden Book, and this one

exceptionally well-illustrated, is The

Golden Picture Book of Our Sun and

the W'orlds Around It, by Jane Lyon

(Simon & Schustkr). $1.35, 56 pp.;

age 7-9.

The much-traveled spaceways come in

for their share of attention in The Earth

Satellite: Man's first True Space Adven-

ture, by John Lewellen (Knopf). The

book tells the how, why and what of

satellites, now that Sputnik has already

established the who and where. $2.25,

72 pp.: with line drawings; age 7—10.

THE EARTH SCIENCES
Leaving such intoxicating altitudes

for the more down-to-earth, we stumble

upon Rocks and Minerals, by Herbert

S. Zimm (Simon & Schuster), a handy

and accurate pocket-sized work. $2.50,

160 pp. ; with color illustrations identi-

fying over 400 specimens; age 12 and up.

Oil. Today's Black Magic, by Walter

Buehr (William Morrow), is a more

commercial sort of thing, explaining

how oil is drilled, distributed, stored and



PHILOSOPHICAL
LIBRARY BOOKS
n THE ORNITHOLOGISTS' GUIDE by H P W
Hutsoti. This look has I ee I 1 i t 11

study of birds bj p nt o t [l e lit 1 1 a

tei'istics, and nd c t ng 1 e e tl ese aj I e st d e 1 a d
observed. SIO 00

D THE LIVING ROCKS by Geoffrey Grigson In tl s

book the reader can 1 1 lip Id
fossils of an a e tl t ! 1 t 1

lions of years He i 1

was young. To tl s i
I

existed in the ren
long and knowled I

there are also eolo 1 i II
and order. W th a preface by Andre Ma ro s R chly

illustrated. ) >

n THE CONQUEST OF THE ANTARCTIC by Norman
Kemp. A beau t llj Ilust aled re or 1 t L, 1 i

tribution to d s u e i tl e A tT ti A i II

timely work in tl e 1 ter t o al Geophjs cal "ie 1

four important e pe 1 t o s — fro n tl e U t 1 t t

Great Britain ^e /eala dadR sa — aee ed
in exploring and tonciuering the Antarctic Continent.

Illustrated. $4-75

n ANTARCTIC HAZARD by W. Ross Cockrill. An ex-

citing first-hand account of a modern Antarctic whaling
expedition. The author, uprooted from a dull Civil Service

appointment to visit the Antarctic in the dual capacity of

veterinarian and whale fishery inspector, describes' every

phase of the industry, from the hunt and kill in the dis-

tant whaling grounds to the return home with an im-
mensely valuable cargo of oil, dried meal and frozen

blocks of top-grade whale steak. The book throws new
light on a fascinating occupation about which liltlc ac-

curate information has been hitherto available to the ^an-

eral reader. Illustrated. $1.75

n EELS: A BIOLOGICAL STUDY by Leon Bertin. New
and completely revised edition. Kxperts on fishes have
known Professor BerliirK Ixjok as the only comprehensive
modern work on one of the most intriguing creatures

known to zoology. This version, based on the second
French edition, has been augmented in the light of the

latest research. The author was Professor and Custodian
at the Museum of Natural History, Paris. Illustrated.

D POISON ON THE LAND by J. Wentworth Day. This
book gives a factual, documented account of how present-
day treatment of the land is threatening to kill many of

our birds and other wild animals. Not only are these

birds and animals a delightful part of the British counin'

scene: many of them are also most useful and proiitable.

The author also discusses the dangers to human health

and life which can. and do, arise from the indiscrim-
inate use of certain highly toxic farm chcmirals. ItfiOO

D H. M. STANLEY: UNPUBLISHED LETTERS. Be-
fore the onslaught on the U\s[ i;lLimici •>\' ilie (.'(itij;(),

Stanley fell ill. Grimly he rcsi-^nd ihr iiivihlcr UvMh. lie

gathered the people "f i)>.- iinrhiiii i ll.i \<:,.\i' ilic'rn

farewell, and gave in^i n!- 1 1 [i ! i -n\ ^ \i.- u '\ -

sion. Then miraculnii-i , : .i... ! :
mr

moment of Stanley's i. i. ! ; > <• <
>

'
i

. i.. n-

The letters are dynamic and lascinai in;;. TIk-.v >it<-\\ Ins

wild intolerance with the lieuteiuinis tluu.st upon iiim liy

the Belgian Government, his outspoken criticism of ar-

rangements made in Brussels, and his brilliant, if often

doubtful, dealings with the native chiefs. The letters are

prefaced by a full account of the background to Stanley's
establishment of the Belgian Congo written by a great

expert. $7.50

q PREHISTORIC MAN by A. Leroi-Gourhan. Pre-
historic Man brings to light our indebtedness to our
earliest predecessors. In this work the author, who has
de\oled years of patient and sympathetic study to evi-

dence uncovered during the last century, points up the
coniinnitv of iinr (ultural history from the time of the
tiisi ,;|ii'' II iiM ' t ur oldest relatives along the banks of

Kun; Hii the arrival of homo sapiens, the
"\M '

1
r author has participated in many

ai-'li.i'i' i'..i r !!, inions in Europe and Asia: he was
A'i^iiih^ J'lnK,^J..l at the Archaeological Institute in

Tukju; hf is at the present lime Director of the Museum
de r Homme and Assuciaic Director at the Museum of

Natural History. Paris. $J.T5

D OLD STONE AGE by Geoffrey Griqson and Steven
Celebonovic. A brilliant phnt.L i iiim i < i 1 i

nm^
early life on the planet as riin - . i

i

,
i i ,i ^

of artifact and art. 72 hands i ;
i

'>u-

of "stone age" man. frnm iIm m i" i ; <
\

.!
footsteps to his paintit:'.--. 't, , ,. .

! .i .!

the life around him 'n-' y ... i. ;i

penetrating and im:r..ii' m i ! .iii:i' (-

construct what went n,, ;,,, i , .
. .m,

and tells what is t:i<lu.lll^ i-rh.'^n m i.iiu n.n. ihc

evidence of these archaelugica! relics. Illustrated. :t;]il.iiO

D A TREASURY OF PHILOSOPHY edited by Dagobert
D. Runes. Here is one of the most comprehensive collec-

tions of philosophical writings ever to be gathered between
the two covers of one book. In a text of over 1200 pages,
under more than 375 separate entries, are to be found,
not only the great philosophers of the West, but the im-
portant, and less familiar, thinkers of the Orient. The
selections cover the whole span of recorded philosophy—
from the iSixtli Century B. C to the present day. $15.00

D REASON AND CHANCE IN SCIENTIFIC DISCOV-
ERY by R. Taton. Dr. Taton examines the relative role of

discovery. Steering .iV.n .f '),-r. L^' in.in'.M. Iiis

thesis by practical i . ! -. . i
. ,

'
, ,,,,]

works of such dislitr.
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Curies, Leibniz. Ke\M..i, ,,i .i ',
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Hinton (Doubleday), is a large, full-

color book of anecdotes about the deni-

zens of the deep and shallows: it also

sketches a brief picture of what remains

in this vast realm for science to explore

and commerce to exploit. $2.50, 63 pp.;

age 10 and up.

Undersea Explorer, by James Dugan
(Harper), is a biography of the French

oceanographer. Captain Jacques-Yves

Cousteau. containing color illustrations,

photographs and diagrams. $2.95, 234

pp.: age 10 and up.

To return to shore, we find the sub-

ject of the jungles discussed in two

good books: Tropical Rain Forests, by

Delia Goetz (William Morrow), a

beautifully illustrated volume. 64 pp.;

$2.50 {age 8-12) ; and See Through the

Jungle, by Millicent Selsam (Harper).

$2.50; 48 pp.; age 7-11. Each page of

the latter is illustrated in color, and the

text presents an imaginary trip through

the rain forests of South America.

Sivamp Life, by Glen Rounds (Pren-

tice Hall), lays great emphasis on

conservation. The book is illustrated by

the author with more than fifty draw-

ings. $3.00. 128 pp.; age 10 and up.

BOTANY
To begin at the beginning. Play With

Seeds, by Millicent Selsam (William

Common Shrew's minute size is shown
in drawing from Ripper's Moles& Shrews.

Morrow), presents information both

about seeds and about seed products.

The experiments outlined by the author

can be done by children of age 10—14.

$2.50. 96 pp.; with numerous illustra-

tions.

For older boys and girls who want

accurate, clearly presented facts about

trees, general and particular, we have

Trees and Their World, by Carroll Lane

Fenton and Dorothy Constance Fallas

(John Day). $2.95, 96 pp.; with fifty

illustrations.

ZOOLOGY
Of the mammals, the smaller ones get

the nicest books. An especially laudable

I AM GOING TO
BE A TEACHER"
Six-year-old Yoo Song Kim en-

tered the first grade last April. He
gets good marks and his wish to

become a teacher is natural, for in

Korea, a scholar is greatly revered

and respected. Yoo Song, who was
born after his father was killed in

a bombing raid, is today supported
by a widowed mother. Despite a

crippled left hand, Mrs. Kim is a

bread peddler and works late into

the night to support two boys.

If determination and ambition
are all that is needed, both boys
will be educated even though free

education stops at the 6th grade.

From then on it will cost Mrs.
Kim from $80 to $100 a year to

send each child to school. Won't
you help Yoo Song or others like

him?

What $10 a month can do for a child like Yoo Song

There are 5,000 overseas children

like Yoo Song who are sponsored
through Save the Children Feder-
ation and receive a variety of food
benefits, clothing and many other

essentials. You can have a child

of your own for only $10 a month
—$120 a year. Won't you please

help?
SCF National Sponsors include : Mrs.

Dwight D. Eisenhower, Herbert Hoover,
Henry R. Luce, Rabbi Edgar F. Magnin,
Norman Rockwell, Dr. Ralph W.
Sockman.

SAVE
345 East

Please send

picture.

1 want to s

. . . Finland

Austria . . .

enclosed is a
. . . $120 (or

enclosed is a

Name
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METAL ANIMALS OF YESTERDAY - ROYAL BRONZE FINISH
A menagerie of 10, averaging 3 inches, $1.00 each. Larger size averaging 6 inches in length, $2.00 each.

A small booklet is included with each prehistoric animal telling its story

ROYAL BRONZE
Mail Order Only

225 FIFTH AVENUE, NEW YORK 10, N. Y.

Dealers and Museums Write for Wholesale Prices

YouVe safe with

FIRST NATIONAL

CITY BANK
TRAVELERS CHECKS

Wherever you are — whatever your

predicament, you're alvrays safe with

First National City Bank Travelers

Checks. They're the Traveler's Best

Friend! You receive a prompt refund

if they're lost or stolen. And you can

spend them everywhere as readily as

cash. In handy denominations. Cost

only $1 per $100. Good until used.

Ask for them at your bank.

FIRST NATIONAL CITY BANK
TRAVELERS CHECKS

Backed by The First National City Bank of New York

Member Federal Deposit Insurance Corporation
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lures beautiful wild birds to your window
• « jasciiintiufi gift I

NOW COMPLETE WITH BIRD BATH POOL
nip Flifthl, Diik to yoLir window and thrill to

sliccr joy of ailriipting wild birds. Life become

frolic just inelies away—without ro-
ivcryone enjoys the close-up activity

,vild birds and becomes an aniichair

APPROVED

duncraft Dept. 12N Dunn BU

An exotic journey

under the waters of

the world

Adventure and excitement abound in

these detailed accounts of the life and
habits of even the rarest fish. And in

brilliant photographs, the strange and
colorful underwater world is brought
before your eyes. Some of these re-

markable pictures could be obtained
only with a bathyscaph, others were
taken in the open sea. You'll see the

first color photograph of the mysteri-

ous coelacanth; you'll watch the archer
fish catching a spider with his unique
water gun; a four-eyed fish will peer
at you from the ocean's surface. In
this volume, nature's watery wonders
are on display as never before.

FISHES OF THE WORLD
by Dr. Edouard LeDanois

80 photogravure plates; 30 color photographs;
many text illustrations

Size 8%" X Il',i" $I2..'50

THE COUNTRYMAN PRESS
Woodstock, Vermont



TbirLorroT\^ is in et brief ca.se

Many of the plans, ideas and dreams that will bring us better

products and a higher standard of living are already in existence.

They may be among the papers in the brief case of a chance

acquaintance ... an idea in the head of a hurrying stranger.

We like to think that some of the best of these new ideas are

in the brief cases and files of Olin Mathieson employees. To us,

you see, making the best products possible today, is only part of

the job — planning tomorrow's new and better products is just

as important.

Producers of many fine products

under such brand names as

SQUIBB • OLIN • WINCHESTER
MATHIESON • WESTERN

"The priceless ingredient of every product

is the Honor and Integrity of its maker."

OLIN MATHIESON CHEMICAL CORPORATION"
460 Park Avenue, New York 22, New York



^NE^V LOOK
AT THE SUN

By Franklyn M. Branley

•T MAY still be impossible to correlate the activity of sun

1 spots with changes in the time of swallows' migrations,

variable yields of wheat or the periodicity of social revo-

lutions, but one bold attempt to learn more about these

and similar phenomena must certainly be correlated with

the world-wide scientific activities in progress during the

International Geophysical Year.
. .n a .

On September 25, an elaborate U.S. scientific effort



Princeton astronomer, Dr. Martin
Sellwarzscliild, abofc, is originator ofProject
Stratoscope. In working clothes, just before
launching, right, he studies the balloon's

probable course with representative of the
Office of Naval Research (which sponsors
the five-year-old program ) . Perforation of

telescope tube, below, is for ventilation.

Mounted on tube is camera. Tiny secondary
mirror is at the end of rotating arm. The in-

strument was constructed by Perkin-Elmer.
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Dr. Bran ley is an Associate Astron-

omer of The American Museum—
Hayden Planetarium. His book.

Exploring by Satellite, was launched

almost simultaneously with Sputnik.

was crowned with success in making

the first photographs of the sun's

surface froin stratospheric heights.

That day, a Skyhook balloon, carry-

ing a specially-constructed telescope-

camera, rose above the cornlands of

Minnesota to an altitude of fifteen

miles. In the space of about four hours,

8,000 feet of film were exposed, photo-

graphing the sun's surface at one-

second intervals. While the data con-

tained in these photographs has not

yet been fully evaluated by Professor

Martin Schwarzschild. of Princeton

University (the project's scientific

director) , there is no doubt that the

Stratoscope pictures will provide an-

swers to many persistent questions.

PREVIOUSLY, photographs of the

sun's surface could be made from

no higher points than mountain-top

astronomical observatories, and the

results were almost invariably unclear

at high magnification, because of the

intervening blanket of dense air. The

telescope used here, however, was sus-

pended above ninety per cent of the

earth's atmosphere, thereby allowing

unusual clarity of detail.

This instrument was an ingenious

piece of engineering — a twelve-inch

reflector, scaled down to weigh only

three hundred pounds. Two chief de-

vices were employed to counteract the

distortions of focus that could be ex-

pected from exposure of the instru-

ment to the sun's heat. First of all, the

secondary mirror, made of quartz,

mounted on a rotating arm, remained

in the sun's image only long enough

to obtain each exposure—ninety-eight

per cent of the time it was "cooling.'

Secondly, a relay lens was installed

between the secondary mirror and the

film. Every twenty seconds, this lens

went through a cycle of twenty differ-

ent positions of focus, each of them

recorded by the camera. Thus, of

every twenty exposures, at least one

was sure to be at optimum focus.

Still a third bid of ingenuity was

involved in pointing the telescope, as

it hung beneath the balloon, directly

at the sun. This was done photo-

electrically, in a combination of coarse

and fine controls that gave an accuracy

within one minute of arc.

Stratoscope take-off shows instriinu nt suspended beneath Skyhook

loon. Tubular cage around telescope houses elaborate mechanism, desif

at University of Colorado, that pointed telescope directly toward the

bal-

:ned

sun.



WHAT DO astronomers and

physicists hope to gain from

these high altitude fihns? Above all,

a much greater knowledge of the

violent, turbulent eddies in the sun's

atmosphere—the great bubbles of hot

gas that have worked their way to the

surface like gigantic thunderheads.

The photo on the right shows some of

these eddies, revealing the variations

in brightness caused by temperature

differences of many hundreds of de-

grees, the hotter eddies being brighter

than the cooler ones.

In addition, the Stratoscope photos

are expected to reveal much more pre-

cisely both the size of these giant

eddies and the details of the smaller

local storms of hot gas on the sun's

surface. This data should also provide

the basis for a better understanding

of such solar phenomena as the "spots"

and "flares" which appear related to

the magnetic disturbances in our iono-

sphere that can make long distance

radio communication impossible.

And since, coincidentally, the peri-

od 1957—58 is one of maximum solar

activity, these flares are also being

studied as part of the IGY program

and correlated with changes in cosmic

rays and solar influence on the auroras

and magnetism of the earth (p. 518j

.

Earth-bound photograph of sun's

surface, above, contrasts with one

of the Project Stratoscope pictures,

right. Inset on smaller photograph
covers approximately the same area

of sun's surface as balloon closeup.
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CnYTHHK
3EMi1M

This phrase-SPUTNlK ZEMLI in Englisti

orthograpliy—is tlie Soviet name for its

vetiicle. Translation: "Satellite of Earth."

INE DAYS after the sun's new portrait was made,

I
the U.S.S.R. astonished the world by being first to

put an artificial satellite into space. Although solemnly

declared to be only a "test" vehicle, preliminary to a

number of "olBcial" Soviet IGY earth satellites. Sputnik—

as it is now internationally known—has captured the atten-

tion of scientists and the public round the world.

This month, the U.S. is scheduled to launch several

small, test satellites of its own. By March, 1958, the first

of six fully-instrumented U.S. satellites should be in orbit.

The number of new Soviet companions that Sputnik will

have by then is, now, a matter of conjecture. In any case,

these devices—and other IGY projects—are serving to

bring new knowledge of the phenomena depicted here.

We should soon know more about the swarms of

meteoroids through which the earth passes (seen, in in-

candescence, beloiv) ; about the cosmic particles, center,

below, which continually bombard the earth; and about

the magnetic and electrical fields of the vast ionosphere,

with its auroral displays, right. In the perspective of

future history, the IGY's answers to the many questions

that plague the earth sciences today may well prove to be

of greater substance than the narrow issue of which nation

won in the satellite race.

\



The imaginary scene, shown here, starts, bottom,

with the night-shrouded curve of the earth's sur-

face. Just above, entirely in night shadow, lies the

dense J)lanket of the earth's lower atmosphere, the

troposphere. Above it, the thin upper atmosphere

-tlie stratosphere-still reflects the sun's rays. In

the black of space are depicted some of the phe-

nomena now under investigation by IGY scientists.

IONOSPHERE

STRATOSPHERE <

»t||pOSPHERE
1^





The pliotograph, left, and those on the follow-

ing eight pages, have been selected from

Common Wild Animals and Their Young, by

William and Rita Vandivert ( Uei.l. pub-

lishersj, and are reprinted by permission.

AMERICAN
BESTIARY

This collection of remarkable photographs

documents family life among many of the

common wild animals of the United States

By William & Rita Vandivert

FIVE DIFFERENT animals are

shown on these pages, out of a total

of sixteen that we have documented in

our book. The total effort took us

something over two years to complete.

It was never easy, but it was lots of

fun, nonetheless. Successful animal

photography requires limitless pa-

tience and—most important of all—an

idea for the picture or series. Add to

these a flexibility based on syinpa-

thetic understanding of animals, and

you have a working formula.

Since wild animals and their young

live secret lives, each of the animals

was a problem both in logistics and

in photographic techniques. Some,

like the deer, the porcupine and the

beaver, were photographed in the

open, often with telephoto lenses.

Others, like the raccoon, were "con-

fined" in large enclosures, within

which whole woodland settings were

laid. Still another group, the mice,

came and lived with us indoors for

the period during which they Avere

observed and photographed. Each

method had its own problems. Assist-

ance with the animals was an absolute

necessity. Working with us much of

the time was one of the greatest woods-

men we have ever known, Niles Fair-

bairn—now retired after many years

with the New York State Conservation

Department — a gentle genius with

animals of all kinds.

To the list of ingredients for animal

photography should be added sweat

and tension. The lightning swiftness

of small animals, as they dashed in

and out of focus or in and out of scene,

created a tension that could be stood

only for relatively short periods,

friends though we became. But the

great frustrations in wild aniinal

photography make the occasional

triumphs even sweeter. Certain mo-

ments of excitement remain as won-

derful memories—the more so when

they are on film. too. For us, perhaps

the high point of this whole effort

came with the scene caught on the

cover, and again opposite: when a

mother raccoon, in her enclosure,

moved her family into sight and then

sat doAvn to nurse them.

Mother raccoon, Procyon lotor, has finished nut-s-

inu her litter. Here, she holds one of her young in

an almost human pose as she cleans it with her tongue.
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Young Mice
& Mother

Newborn white-footed mouse, Pero-

myscus leucopus, is being moved to new
nesting place. Several litters may be
born during nine-montli Ijreeding time.

Disturbed mother makes for safety,

with young still clinging to her teats.

These three-week-old babies will

be ready to breed in five more weeks.
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Hungry mother investigates acorn, as young mouse looks

on. Omnivorous feeders, white-footed mice have prefer-

ence for seeds, herries, nuts and fruits, ])ut will also eat

Luds and bark. In summei-, insects and snails add to diet.

523



Fawn into Hiding

Babt deer, left by feeding

mother, lioiinds for shelter.

Eight-week-old fawn is one
of the white-tailed deer,

Odocoileits virainianus.

Shelter in sight, the fawn
slows down, creeps towards
thicket. At this age, fawn
is scentless, and safe from
predators when motionless.

Stealthy approach to cover

is nearly over. White spots

of fawn's coat, which will

disappear later, afford it

protective coloration now.

At rest among bushes and flowers, the fawn now possesses the safcij

of immobility, the dappls of sun and shadow mingling with its spol:

With dusk, mother will return from day's browsing, nurse her youiu
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Porcupine

Clinging apprehensively to tree trunl

young porcupine starts lesson. Altlioug

physically ahle to climb soon after birtl

porcupines are clumsy and slow to lear:



ow to Learn

Almost falling, the student squeaks in

alarm.The porcupine continues its climb,

however,encouraged by occasional grimts

from the parent, feeding in trees above.

Safe ii\ fork, student still appears ill

at ease. When porcupines find a suitable

tree, they often stay aloft for several days

of browsing, and do severe damage.



The Beaver
Family

Beaver, Castor canadensis, litter

crowds together for warmth on Ised

of twigs and grasses. These kits,

horn in spring, are six weeks old.

Pair of kits get into swim with

mother. Coat of young beaver does

not have long guard hairs of the

adult, and is readily waterlogged.

Ear of corn technique is beaver's typical feedi

posture. Balancing on its hind legs and flat ti

kit nibbles on poplar twig grasped between forepa'
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THE FIGURES

OF MEZCALA
The early artists of western Mexico carved

tiny stone ornaments in a monumental style

By Gordon Eckholm Photographs hy Lee Boltin

FEW countries of the world have
richer and more varied archeo-

logical remains than Mexico. Each
region of the country has its specialty

in some characteristic style or kind of

object or ruin. In architecture, the

lowlands of Yucatan contain the or-

nate limestone buildings of the Maya,
that contrast markedly with the mas-
sive and severe pyramids of Teoti-

huacan in the Valley of Mexico. The
Gulf coastal region is notable for the

superbly refined, stone carving of the

Taj in or Totonac style and, in another

section, the formidable monumental
sculptures of the Olmec, such as the

great stone heads that weigh as much
as fifteen tons. The oustanding spe-

cialty of western Mexico — of the

States of Colima. Nayarit and Jalisco

— is in the ceramic sculpture that is

so much admired at the present time.

Until recently, other local style

areas in Guerrero (the Pacific Coast

state usually identified with its historic

port city, Acapulco
)

, were little recog-

nized. Guerrero has been much neg-

lected by archeologists and very little

is known of its ancient cultures. It

was. however, a favorite area of the

late artist—archeologist, Miguel Covar-

rubias, who avidly collected and
studied the objects that, through the

years, were turned up by the plows of

farmers and shovels of road builders

— or by treasure hunters. Through
his unexcelled perception and appre-

ciation of these ancient arts, our atten-

tion has been drawn to Guerrero.

Smallness of a typical Mezcala
figure, less than two inches high,

is emphasized here by size of hand.

Three-inch-high model of temple,

made of green stone, is a further

example ofMezcala miniature work.



Curve of this Mezcala figure, re-

produced full size, is a departure

from traditional form of stone axe.



Dr. Eckholm is Associate Curator

of Archeology at the American
Museum and a specialist in Central

American material. Mr. Boltin, for-

merly of the American Museum, is

a notable photographer of fine arts,

spetializing in archeological objects.

Covanubias attempted to chart the

complex mixture of cultures and in-

fluences that appear in the remains of

^this area liut had to admit that only

inan) excavations and much study

would eventually provide a clear pic-

ture of its history. "But," we quote

Covarrubias, -'one important, clear-

cut cultural unit, occupying a well-

defined area, stands out in this

archeological dusk. I have called it the

'Mezcala style' because it is found

mainly along the Mezcala River basin,

and is marked by stone objects that

possess a distinctive and purely local

.personality."

ry^HE Mezcala style is characterized

X by small stone objects ^ figurines

that may be only one or two inches in

height and seldom over fifteen inches—

by masks and small effigies of animals

or other objects, and by various orna-

ments such as beads, pendants and

earplugs. They are cut from many
kinds of hard stone, often from green

diorite, but also from gray, black or

mottled stone. The figurines have a

basic form that is similar and some-

times merges into that of an ellipti-

cally-shaped celt — or stone axe —
with the features and limbs merely

outlined by simple grooves and planes.

In describing their sculptural quali-

ties, Covarrubias says: "These pieces

are highly stylized and schematic, and
their coarse, vigorous character makes
them readily identifiable. . . . The
Mezcala sculptures have all the vig-

orous simplification and the tendency

toward abstract, pure form so dear to

the most ancient and the most modern
art — from the Cycladic marble fig-

ures of the Greek islands of 4,000

years ago, to the abstractions of Bran-

cusi and Henry Moore."

Shown on these pages are a number
of typical Mezcala figures. Although
small, their fundamental monumen-
tality is reflected by the camera. The
artists who carved them were working
in miniature, but to us their concep-

tions appear as massive and powerful

as the heads of Easter Island or the

rock-cut deities of Egypt,

Standing figure, witi

lines, is more Mexic
appearance than the c



ZED FROG is shown full

js are the other objects

n on these two pages.

Seated figure of man, done

in black stone, is only two

and a half inches in height.

Abstract face decorates

top of this variation on
traditional stone axe shape.





A search into the ancestry of our traditional

holiday turkey reveals a complicated history

Treat American Bird
THIS ROBUST TOM and shy hen have been seen in

a thousand works of art since they graced the first

Thanksgiving table in colonial New England. Among the

best-known of all fowl—and probably the latest in history

to have come under domestication—the Great American

Bird is also the subject of many misconceptions. The sub-

species shown here, for example, is the wild bird that for-

merly ranged from Canada to northern Florida, and

westward across the AUeghenies—MeZeag/i* gallopavo sil-

vestris. Although often considered the prototype of all

turkeys, silvestris' actual role in the ancestry of today's

domestic breeds is one that is almost impossible to judge

—other than to say that it was probably quite small. For,

at the same time that silvestris had become a favorite game
fowl on the tables of the early colonists, as many as half

a dozen breeds of domestic turkey were already known in

Europe—and destined to be reimported to the New World
by later settlers. Silvestris, the Pilgrims' turkey, was prob-

ably never domesticated—although cross-breeding with

turkeys from Europe, by accident or design, may well

have occurred. The complex history of the turkey's true

origin is outlined on the following pages.

Illustrations by Kenneth Gosner
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CoLOK of featlier-tips indicates subspecies : The
Mexican variety shows white at tip; inter-

media is darker; silvestris is chocolate-brown.

TO UNTANGLE the history of the Great American

Bird, it is helpful, first, to establish the turkey's posi-

tion in the overall world of birds. First of all, then, the

turkeys—in common with such varied fowl as the peacock,

grouse and chickens—belong to the order of Galliformes

(or chicken-like birds). Within this order, the turkeys

form the family Meleagrididae. which, in turn, is com-

posed of two genera. To make things more complex, each

such genus contains but a single species, and thus is

what zoologists call a "monotypic" genus. One of these

species is the Ocellated Turkey. Agriocharis ocellata—a.

magnificently lustrous, wild bird, that still ranges the

lowlands of Costa Rica and nearby areas of Central Amer-

ica. No subspecies are known.

The other species (of the other monotypic genus) is

Meleagris gallopavo—vfith which we are already partly

familiar. But, as the map, belotv, shows, the subspecies

of this putatively familiar bird are numerous. Until

recently, indeed, there was little common agreement on

their exact number. We have already become acquainted

with silvestris, the Pilgrims' turkey, that once ranged from

New England to northern Florida. A second variety-

called osceola, after the famous Seminole chief—is still to

be found in the southern wilderness of Florida. Beyond

the Great Plains, in turn, in the foothills of the Rockies,

exists still a third variety, known as merriami—ahei the

famous physician-naturalist, Clinton Hart Merriam. Nor

is this all: astride the Texas—Mexico border, there is still

a fourth variety, intermedia—the so-called "Rio Grande

turkey." And, finally, in the highlands of Mexico Proper,
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Turkey's Ancestor, Meleagris gallopavo gaUopavo, from which all present

domestic turkeys descend, had already heen domesticated by the Indians of

Mexico when the Spanish arrived. It still survives in its original wild form.

we find yet a fifth variety—known zoologically as Meleagris

gallopavo gallopavo—the true ancestor of all the domestic

turkeys of today.

IT
was this subspecies that the early Spanish adven-

turers discovered, being kept in domestication by the

Indian nations of Mexico. The Aztec emperor, Montezuma,

had such turkeys in his zoo—kept, it is said, as food for

the other animals. By 1526. the chronicler Oviedo reported

that these "peacock, abounding in New Spain." were al-

ready popular domestic fowl among the Spanish colonists

of the West Indies. "The meat of these peafowl." wrote

Oviedo. "is very good, and incomparably better and more

tender than that of any peafowl of Spain."

Hereafter, the history of the turkey accelerates. Taken

to Europe by the Spanish, the Great American Bird was

commonplace enough in England, by 1585. to have joined

the lyrical list of dishes for the Christmas season

:

"Beefe. Mutton and Pork, shredpiece of the best,

Pig, Veale, Goose and Capon, and Turkie

well drest . . .
."

By this time, or soon after, the varieties of turkey in

England, alone, included the dull-black Norfolk, the Suf-

folk, the White and the copper-colored Cambridgeshire.

The Netherlands esteemed a buff-yellow breed, with a

white topknot—perhaps ancestral to what we call the White

Holland today. The stage was set for reimportation to the

New World, whence their progenitor had come, of numer-

ous new domestic varieties of America's unique bird. The

details of this countermovement are not kno\vn with pre-

cision, yet turkeys may be found today in barnyards round

the world. To see six common varieties, turn the page.
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FAVORITES
OF TODAY
STANDARDBRED BRONZE

One of the six recognized standard varieties

in the United States today, this iridescent

beauty—together with its nonstandard cou-

sin, the Broad Breasted Bronze, and crosses

between the two—is the biggest and most

commonly raised of all our domestic turkeys.

AVHITE HOLLAND
Another of the six standard varieties, this

medium-sized fowl is a "sport," possibly of

the original wild stock, or. the Bronze. Its

plumare, to be standard, should be a pure

white, its "beard" black and its beak light

pinkish-gray. Shanks and toes are pale pink.

BOURBON RED
This medium-sized turkey is another of the

standard varieties recognized by the Amer-

ican Poultry Association. First bred in Ken-

tucky, it exhibits a handsome color contrast

between its white tail- and wing-feathers,

the rich brownish-red of its other plumage.

NARRAGANSETT
Another medium-sized standard variety, it

is said to be a cross between the English

Norfolk and silvestris. In color pattern, it

resembles the Bronze, and young poults of

both varieties look alike. When full grown,

however, it lacks the Bronze's iridescence.

BLACK
This is the American name for the medium-
sized standard known in England as the

Norfolk turkey, notable for its lustrous green-

black plumage. This is one of the lineal

descendants of gallopavo, reimported to the

New World after being developed in Europe.

BELTSVILLE SMALL V^HITE

This present-day favorite is the result of

U. S. Department of Agriculture selective

breeding of six separate domestic varieties,

plus wild turkey stock. Scaled to a size in

wide demand, it is ready for market as much
as a month ahead of other turkey varieties.

STANDARDBRED BRONZE

NARRAGANSETT
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Naturalist's Notebook

Quick nematode, an earth-dwelling crop daniager, has just entered a fungus trap, top, is now struggling to escape.

MICROSCOPIC TRAPS
As an example of biological balance, consider the numerous nematodes.

Abounding in the soil, they are trapped and destroyed by special fungi

By David Pramer and Norman Dondero

THE nematodes, better known as

roundworms, or threadworms, are

among the most abundant and wide-

spread of all organisms. Some species

— such as Trichinae, which produce

trichinosis, and Necator, the common
hookworm — are parasitic in animals,

including man. Other parasitic species

attack plants of all kinds. Free-living

nematodes are numerous in the bot-

tom muds of rivers, lakes and oceans.

and they abound in soil, reaching den-

sities greater than twenty million per

cubic yard. Over ten thousand species

of nematodes have already been de-

scribed and many more still remain

to be discovered.

Most nematodes are too small to be

seen easily without the aid of a micro-

scope. A full-grown nematode may be

less than one sixty-fourth of an inch

in length, and the species that are

plant parasites are rarely greater than

an eighth of an inch long.

Although nematodes have been

known and studied for over a hundred

years, it is only recently that we have

become aware that they attack a wide

range of plants and probably cause

as much damage to crops as do better-

known agricultural pests. The damage

done by nematodes to our crops each

year is estimated to be more than one
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Dead is-ematode, soon after being trapped, has been fed on by the fungvxs until little remains but an empty skin.

hundred million dollars. Because of

the extent of this loss, nematodes are

receiving much attention from investi-

gators of methods for the control of

such agricultural pests.

Some success has been achieved. It

is possible to reduce losses and pre-

vent the spread of a nematode infesta-

tion by various means — including

crop rotation, selection and breeding

of resistant varieties of crops and

chemical treatment of infected plant

stock and soil.

Although the control measures de-

vised by man are of great importance

and value, they are far from being as

ingenious as nature's own methods

for limiting the activities of nema-

todes in the soil. We have long known

that there is a biological balance in

nature, controlled by a system of

checks and counter-checks, that tends

to maintain an equilibrium among or-

ganisms in any natural enviroment.

If conditions are such that one species

develops to a greater extent than is

normal, a second species, capable of

destroying the first, usually will also

proliferate.

If we plant a field with a crop

susceptible to nematode attack, the

soil environment is thereby modified

to favor the development of nema-

todes, and their numljers will then in-

crease gready. If we check with a

microscope, we see that, as the num-

ber of nematodes increases, certain

fungi also develop.

These are the nematode-trapping

fungi, a group of fascinating, micro-

scopic molds that prey upon nema-

todes. While the existence of these

nematode-trapping fungi has been

known since 1874. they have received

little attention. Even today, they are

generally considered little more than

scientific curiosities.

Three distinct groups of fungi are

known to prey upon nematodes. Two

of these are obligate parasites and will

not be discussed here. The members

of the third group are of particular

interest, however, for they have de-

veloped a number of highly-special-

ized organs which enable them to

capture nematodes alive.

Some of these trapping organs are

sticky and act on a flypaper principle;

others are best compared with rabbit

Bolh Dr Pr\mer and Dr. Dondero are microbiologists at the Agricultural

Exnerim^nrSta ion. Rutgers University. Each has published a number of papers

!;, various teZi^al journals, but this ,eport-illustrated « .th then- own photo-

micrographs-is their first joint effort and fust venture natural histor
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Reproductive spores of a nematode-trapping fungus
(pear-shaped bodies), above, stand in clusters at the

tips of filaments rising vertically above the surface.

Cluster of traps, the fungus' specialized weapons
in its war with the roundworms, are seen here. Each
"rabbit-snare" is composed of a trio of curved cells.

snares. Both are very efficient. Once

a nematode is trapped, the fungus

filaments grow through its body walls

and the fungus feeds on its victim,

until, eventually, only the empty skin

of the nematode is left.

One fmigus. that traps nematodes by

the flypaper principle, produces small

spherical knobs on the end of short

stalks — called "lethal lollipops." The
surface of the knobs is coated with an

adhesive substance secreted by the

fungus. A nematode that comes into

contact with one of these sticky knobs

seldom escapes.

Two KINDS of fungus trap oper-

ate on the snare principle: they

are the non-constricting and the con-

stricting ring. Each ring is composed

of three curved cells, attached to the

fungus by a stalk. The non-constrict-

ing rings have such a diameter that, if

a nematode attempts to pass through

the opening, it becomes wedged and

usually cannot escape. Should a cap-

tured nematode succeed in snapping

the rather fragile stalk and escape,

wearing a detached ring, it will not

live for long, for its body will soon be

invaded by fungus filaments that de-

velop from the ring itself.

The constricting ring is an even

more remarkable nematode trap. Very

similar to the non-constricting ring in

appearance, it is active rather than

passive. When a nematode passes into

the opening of a constricting ring,

the ring cells swell quickly, exerting

pressure on the nematode — making

escape impossible and death rapid.

The photomicrographs on these

pages show the action of the non-

constricting ring in detail. Thus far,

we have been unable to obtain satis-

factory pictures of the "lollipops" or

the constricting rings.

Nematode-trapping fungi, in a re-

cent survey, are shown to be extremely

widespread and common in soil. How-
ever, we have insufficient knowledge

at present to evaluate their importance

in nature. The use of nematode-

trapping fungi for the control of nem-

atodes which are plant parasites has

been attempted with rather promising

results. But this is not a simple mat-

ter; much more research is needed

before this interesting possibility can

be assessed as a practicality.

Three kinds of traps are shown here. First, left,

is the "lethal loUypop"—an adhesive knob at the end
of a short stalk—produced by Dactylla asthenopaga.

Second, is the non-constricting ring of Arthrobotrys

oligospora, the type seen in the photographs. Last is

the constricting-ring trap of Dactylaria brochopaga.
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Midway lluoiijih a field of spores and traps, a wander-

ing nematode has worked half its length through the

ring trap of the fungus Arthrobotrys oligospora, and

is now firmly eaught. Escape is hopeless, hecause the

fungus' lethal action has already hegun. and filaments

from the trapping cells are entering nematode's hody.
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Pathan's Way
THESE "WILD" BORDER-TRIBES LIVE BY A RIGID CODE

ABOUT eleven million Pathans—or

"Pukhtuns," as they call them-

selves—live along the Afghanistan

—

Pakistan border, in the area center-

ing on the Khyber Pass. Divided into

dozens of clans and subclans, some

Pathan groups dwell wholly within

Afghanistan, some wholly within

Pakistan and some astride the border.

This last group, most of whom live

in Pakistan's Tribal Territory, ex-

empt from the national laws of Pak-

istan, have preserved their tribal so-

ciety virtually intact to the present.

The others, who dwell in the eastern

and southern provinces of Afghan-

istan and the "settled districts" of

Pakistan, have been affected to some

extent by "civilized" culture, repre-

sented by the Pathan cities of Pesha-

war, in Pakistan, and Kandahar and

Jalalabad, in Afghanistan.

The Pathans and the Northwest

Frontier area in which they live first

became popularly known in the West

through the writings of Rudyard Kip-

ling. Kipling had little regard for

many of the peoples of India, but he

loved the Frontier and glorified the

Pathans for their love of battle and

high sense of honor. It was for them

he made the exception to his rule that

".
. . never the twain shall meet":

"But there is neither East nor West,

Border, nor Breed, nor Birth,

"When two strong men stand face

to face, tho' they come from the

ends of the earth."

Long before Kipling "discovered"

the Pathans, they were known through-

out Asia for their fierce courage and

fanatical devotion to Pukhtunwali,

the "Way of the Pathan." This devo-

tion remains as strong as ever today,

and, whatever differences in taste or

outlook may continue to exist among
the various clans, they are decidedly

one in their strict observance of their

home-grown code of honor.

By James W. Spain

Mr. Spain first met the Pathan as a

Foreign Service officer: later, he
studied the Afghanistan — Pakistan
border as a Ford Foundation fellow.
He is writing a book about the frontier.

The code has three commandments

:

badal — revenge, regardless of cost;

melmastia — unlimited hospitality for

all comers, Pathans or strangers : and
nanaivati — sanctuary for all who
claim it, friends or foes.

The greatest of these is badal. The
obligation to take revenge for every

insult to the honor of the individual

or family rests heavily on Pathan
graybeard and child alike. It has left

its mark on the countryside in family

feuds, carried over generations, and
so desperate in intensity as to make
the Hatfields and the Coys look like

half-hearted schoolboys. Badal is the

stuff from which the tales of high

chivalry are made — and they are told

whenever Pathans gather together.

Just after the freedom and partition

of British India in 1947, the Pathans

invaded Kashmir and touched off a

bloody struggle which lasted more
than a year before the United Nations

could succeed in arranging a "cease-

fire." They still clamor to return.

Why? "We must go back because we
lost men there and they have not been

avenged," explains an Afridi chief-

On the long trek from its simnner ranges in Afgjianistan. this poivendah
caravan, above and left, rests by the roadside in the Kurram Valley. The
rough timbers, beside the camels, wall be sold to provide funds for winter.
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Strategic point, where the narrow highway enters Malakand Pass, is guarded by watchtower, [center].

tain. "We came home when the Pak-

istan Government said all would be

well, but it has not been so and we

must reclaim our honor.

'

IN
waziristan. the fortified houses

are connected with the government-

guarded road by deep ditches through

which the occupants make their entry

and exit. The local representative of

the Pakistan Government explains

that the district is really very peace-

ful and that most of the old family

feuds, which once decimated the

neighborhood, have died out.

Why then do the tribesmen still use

the ditches instead of just coming

across the open ground? "Ah. ves.

says the official, "they don't shoot at

each other from the houses anymore,

so it s really not necessary. But if a

man were to take to ignoring his ditch

and walk boldly in front of his house,

his neighbor might feel he held his

fellows in low esteem. In that case,

honor would require that he be shot

at — if onlv to remind him of his

manners.''

The high casualty rate that comes

from following the "Wav of the

Pathan" is evident in a government

hospital in Waziristan. "About aver-

age this week." explains the doctor in

charge of the surgical ward. He ges-

tures at the six bearded tribesmen and

a young boy, who occupy the beds.
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The houses of this Kurram Valley village are overtopped by a grove of

giant chinar trees, providing a welcome pool of shade in the arid plain.

Armed escort is a routine for this Pathan landlord, center, pointing

out his domain to visitor. To omit guards would be thought overly proud.

TANT PLAIN :M\KK PaiII AN DWELLINGS.

"Six gunshot wounds. All 'acciden-

tal'." The patients grin their agree-

ment from their beds. The doctor

adds, as an afterthought, "The lad

has a broken leg from a fall — also

'accidental'."

Mehnastia is a gentler side of the

Pathan character. When a visitor ar-

rives, he is greeted with the words

"May you never be in need." He then

replies "May you never be tired."

Hospitality invariably follows.

'
^.l
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Gun factory's outdoor salesroom is seldom without
customers, who will make several days' journey to bar-

gain for—or merely look at—a rifle. Weapons hang-

ing on wall are homemade versions of former British

infantry arm, the Enfield .303. Their price—S90—
represents two years' cash income for average Pathan.
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ever, his erstwhile host may set out in

a deadly pursuit quite as enthusiastic

as his previous protection.

The "Way of the Pathan" is inter-

preted by jirgas or assemblies, which

also act for the community on broader

civil problems. In some clans, all adult

males take part; in others, only the

elders and chieftains. In either case,

the jirga is accepted as the voice of

the community, speaking to its own
members and the outside world.

A jirga is always picturesque. It

may be a solemn convocation of chief-

tains of all clans, assembled on Gov-

ernment House lawn in Peshawar to

discuss a new international policy

with the prime minister of Pakistan;

or it may consist of a few tribesmen,

squatting by the side of a dusty road

in Waziristan. telling the local gov-

ernment official that they cannot be

expected to stop the hot-headed young

men of their clan from cutting down
the telephone cables to make bullets,

unless the government supplies them

with the real article.

Tl
\he Pathan's great love is guns.

He has been smuggling them in

from the Persian Gulf, stealing them

from the British Army, and making

them himself for more than a hundred

years. As a result, there are today, at a

conservative estimate, at least half a

million modern rifles (the Enfield .303

or its equivalent) in the Pakistan

tribal area. This number is increas-

ing daily, as a dozen little factories,

scattered through the hills, turn out

new weapons with astonishingly prim-

itive equipment.

This imposing armament is used

primarily within the border tribal area

to implement the dictates of Pukhtun-

ivali and to settle the Pathans' private

Water is life's blood among the barren hills and dry plains of the tri

region. Top, the Kabul River flows down from Afghanistan, to tumble out of

hills into the Peshawar Valley. A major dam is being built here, under Colon
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quarrels over zar, zan and zamin

(gold, women and land) . However, in

1929, the tribes used their guns to

put a new king on the throne of

Afghanistan. In 1937-38, in Wazi-

ristan, they mounted a full-scale war

agamst almost 50,000 regular troops

of the British Indian Army. In 1947,

more than 100.000 tribesmen swarmed

into Kashmir and, for a brief time,

held their own against picked troops

of the Indian Army and the Indian

Air Force. At the moment, the Fron-

tier is quiet, but it will be years before

administrators in Afghanistan, Pakis-

tan and India can rule out the chance

of another such exploit.

IN
OTHER ways, however, the Pathans

are selecting what they want of the

twentieth century. Schools and hos-

pitals are beginning to appear in the

hills, and at Warsak, a few miles

from the Khyber, a crew of Canadian

engineers, aided by thousands of

tribesmen, are placing a huge dam
across the Kabul River.

The old city of Peshawar grows

more cosmopolitan as the years go

by, without losing any of its Central

Asian charm. In the great central

square, a crowd gathers around a

hakim who is demonstrating his medi-

cines "guaranteed to cure all the ills

of man." "The wise need not fear

King Cobra," he says. "I offer you

safety for life." He smears a brown

paste on his wrist and permits the

cobra to strike him.

The crowd holds its breath. One of

its ragged members turns to pass a

friendly remark. With a glance of

only mild surprise at seeing a West-

ern foreigner next to him. he says

something pleasantly casual in Pushtu.

A college student nearby translates.

n auspices. Center, the Swat Canal brings a thread of vital water out onto

flat farmlands. Bottom, a modern hydroelectric plant has been built among

stony hills that lie below the Malakand Pass, forty miles above Peshawar.
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Bazaars of peshawau are lillLd uilli siglils to iklijihl Palhan visitors.

In the central square, above, a liearded doctor hawks his nostrnnis. Below,

dealer in snake-hite remedies sets the stase for an active demonstration.

"He says that he does not think the

Hakim Sahib will die, but that some-

times these doctors make mistakes,

and that would be well worth seeing."

The fame of Peshawar's bazaars is

at least a thousand years old, and they

are still piled high with exotic mer-

chandise: red and gold slippers, brass

and copper vessels, enameled daggers,

golden turbans and all the multi-

colored spices of the East. The daz-

zling white of the minarets of the

great mosque of Mahabat Khan is re-

flected on earrings and bangles in the

dusky street of the silversmiths. Save

for the maze of electric wires over-

head, and an occasional tin can in the

gutter. Tamerlane might ride by once

again and not notice the passage of

five centuries.

Along the crumbling walls of the

city nestle the ancient serais, where

once the great caravans from Bokhara.

Samarkand and Kashgar unloaded.

Now many of them are garages. In one,

the only hint of former glory is a tat-

tered, snow-leopard skin, hanging on

the wall above a grimy schedule of the

Afridi Bus Line. A twinkling-eyed old

man. patching a tire, explains: "A
caravan brought it long ago from the

mountains of China. All that is gone

now," he adds, "but it is no matter.

Buses are much faster."

Each fall, hundreds of thousands of

nomads — most of them Ghilzai Pa-

thans from Afghanistan, known locally

as powendahs — come down into the

valleys and plains of Pakistan, seeking

food and shelter from the bitter win-

ters of their own country. Whole vil-

lages move together. Marriages are

made, children are born and old peo-

ple die on the road. The migrants are

poor and bring only a few hides or

rough timbers with them to trade ir

the Pakistani markets.

The powendahs constitute a heavy,

additional drain on Pakistan's scanty

food supply. Why are they allowed to

cross the international boundary? A
young Pathan official of the Pakistan

Government, a Cambridge graduate,

fellow of London's Inner Temple,

provides an answer. "Why should we
stop them? They are our own people,

aren't they?"

This, too, is Piilihtinnvali — the

"Way of the Pathan."

]\TiLLENiiiM-OLD Peshawar was once
caravan crossroad. The old man, siti

this chance shaft of sunlight, woulc
looked much the same in Tamerlane
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BUTTERFLY MOUNTING
AND COLLECTING KIT

Special

$4.95

A full $5,95 value for only $4,95

Everybody from 6 to 80 con have fun with this

professionally designed butterfly mounting kit.

Recommended by the Butterfly World Museum
and leading educators this kit contains the
finest equipment and everything necessary to

mount and collect butterflies.

This kit contains:

15 colorful Indo-Australla tropical butterflies

4x12 lOO^/o balsa wood spreading board

60 colored-glass headed pins; 100 steel insect pins

1 cliemically treated relaxing jar (for softening
dried specimens)

2 glass strips, cardboard mounting strips

I glass-top Riker display mount

I pair steel broad-point forceps

professional triangle envelopes

nylon butterfly net

t6-page picture booklet with simple step-by-step
instructions to mount butterflies, make killing jar,
and interesting butterfly information.

FREE PRICE LIST on Request

V2" nylon net, 24" handle packed in plastic bag
plus 16-page colorful booklet $2. postpaid

Assorted Furmosan Butterflies 25 for §2.

SPECIAL INTRODUCTION! Exquisite bracelets,
earrings, necklaces and other jewelry made from
beautiful irridescent Blue Morplia butterfly wings
offered for the first time direct to the public. Full
color catalog only .15. Full price refunded with
first order.

BUTTERFLY ART JEWELRY, INC.

America's largest dealer, est. 1925

291 East 98th Street, Dept. M-14

Brooklyn 12, N. Y.

CATCH THEM ALIVE
AND UNHURT!

Trap Can't h;

Amazing HAVAHART trap captures
rabbits, squirrels, skunlcs. weasels, etc. Takes
minks, coons without injuring them. Straying pets

and poultry are released unhurt. Easy to set

—

open ends give animal confidence. Fully guaran-
teed. No jaws or springs to break. Eustproof. Sizes

for all needs. Send coupon for valuable FREE
36-page booklet on trapping secrets.

HAVAHART.

REVIEWS conUnued from pa,e 510

work is Cottontail Rabbit, by Elizabeth

and Charles Schwartz (Holliday
House). The book is more than the

biography of a single animal, for it dis-

cusses the cottontail's habitat in all its

range and interrelatedness ; $2.50, 46

pp. ; age 6—9.

Animals of the field and furrow are

treated in two pleasant books: Moles
and Shrews, by Charles L. Ripper (WlL-

Li,\M Morrow); $2.50. 64 pp.; age

10—14; and Mice at Home and Afield,

by Olive E. Earle (William Morrow) ;

$2.50, 64 pp.; age 8-12).

Moving on to the insects, we should

note one general book — Insects-Hunt-

ers and Trappers, by Ross E. Hutchins

(Rand McNally; $2.95, 96 pp.; age 10

and up) as well as two detailed studies

of these fascinating creatures; Insect

Engineers, the Story of Ants, by Ruth
Bartlett (William Morrow) ; $2.75,

128 pp., age 8—14) ; and Praying Man-
tis, by Harriet E. Huntington (Double-
day) ; $2.00. 45 pp.; age 8-12.
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urs — FREE — for the asking!

The UNITRON Catalog of

ASTRONOMICAL TELESCOPES

including the

OBSERVERS GUIDE

ASTIONOMIC/tl TELESCOPES

UNITDdH /i..nii^wrZ>>««>.,——

^

OBSERVINC the MOON

The sample pages shown here in miniature

only begin to hint at the wealth of facts

and figures included in UNITRON's color-

ful, 38-page Catalog and Observer's Guide.

The full-page illustrated articles on astron-

omy are crammed with helpful information

— not readily available elsewhere — on

observing the heavens, telescopes and their

mountings, accessories, amateur clubs, as-

trophotography, and the like. There is even

a glossary of telescope and observing

terms. Whether you are a beginner or an

advanced amateur you will certainly want
a copy of this remarkable publication for

your bookshelf. Use the handy coupon, a

postcard, or letter to request your free

copy of this valuable guide.

Those who are considering the purchase of

a telescope will find it especially worth
while to learn more about the distinguished

line of UNITRON Refractors and Acces-
sories which play so important a role in

astronomy today. For only by a careful

comparison of the features, quality, and
performance of different instruments can
the prospective buyer insure that his tele-

scope will be worthy of his investment and
of the time he will devote to observing.

It's truly easy to own a UNITRON. A down
payment of only 10% puts you at the con-

trols and you have 12 months to pay the

balance. Full information is included in the

UNITRON Catalog. Send today for your
free copy.



SCIENTIFIC PUBLICATIONS

OF THE

AMERICAN MUSEUM OF NATURAL HISTORY

January—June 1957

The museum's publications may be classed in

three groups: Novitates — pamphlet-sized publica-

tions, uniformly priced at $.25,' the Bulletin -
separate articles, individually priced; and the

Anthropological Papers, as well as miscellaneous

publications—also individually priced. The following

titles have appeared during January — June, 1957:

Carr. Archie, and Giovannoli, Leonard. The ecology

and migrations of sea turtles, No. 2. Novitates, No. 1835, 32

pp., 13 figs., 6 tables (June).

Deichmann, Elisabeth. The littoral holothurians of the

Bahama Islands. Novitates, No. 1821, 20 pp.. 71 figs.

(March).

Elias, Hans, and Shapiro, Jack. Histology of the skin

of some toads and frogs. Novitates, No. 1819. 27 pp., 39

figs. (March).

—and BoRTNER, Seymour. On the phylogeny of hair.

Novitates, No. 1820, 15 pp., 31 figs. (March).

Emerson, William K., and Puffer, Elton L. Recent

mollusks of the 1940 "E. W. Scripps" cruise to the Gulf of

California. Novitates, No. 1825, 57 pp., 2 figs., 1 table

(April).

Ford, James A., and Webb. Clarence H. Poverty Point,

a late archaic site in Louisiana. Anthropological Papers,

voL 46, P. I, pp. 1-136, 45 figs., pi. 1-6, 9 tables, $2.00.

Goodwin, George G. A new kinkajou from Mexico and a

new hooded skunk from Central America. Novitates, No.

1830. 4 pp. (May).

HowDEN, Henry, and Vaurie, Patricia. Two new species

of Trox from Florida (Coleoptera, Scarabaeidae) . Novi-

tates, No. 1818, 6 pp., 3 figs. (February).

Hyman, Libbie H. North American Rhabdocoela and
Alloeocoela, No. 6. A further study of Mesostoma. Novitates,

No. 1829, 15 pp., 17 figs. (May).

LaBerge, Wallace E. The genera of bees of the tribe

Eucerini in North and Central America (Hymenoptera,
Apoidea). Novitates, No. 1837, 44 pp., 42 figs. (June).

Levi, Herbert W. The spider genera Enoplognatha, Theri-

dion and Paidisca in America north of Mexico (Araneae,
Theridiidae) . Bulletin, vol. 112, art. 1, pp. 1—124, 421 figs.,

41 maps, $1.75.

Linsley, E. Gorton. Descriptive and synonymical notes

on some North American Cerambycidae (Coleoptera).

Novitates, No. 1828, 21 pp. (April).

Martin, Charles H. A revision of the Leptogastrinae in

the United States (Diptera, Asilidae). Bulletin, voL 111,

art. 5, pp. 343-386, 55 figs., $.75.

Mayr, Ernst. Notes on the birds of northern Melanesia,

No. 4. Novitates, No. 1823, 14 pp., 6 figs., 2 tables (March)

.

McDonald, W. A., and Hogue, C. L. A new Trithyreus

from southern California (Pedipalpida, Schizomidae) . Novi-

tates, No. 1834, 7 pp., 10 figs. (June).

McDuNNOUGH, James H. Synonymic and biological notes

on Coleophoridae (Lepidoptera). Novitates, No. 1827, 4 pp.,

2 figs. (April).

MoORE, Joseph Curtis, and Wood, F. G., Jr. Differences

between the beaked whales Mesoplodon mirus and Meso-
plodon gervaisi. Novitates, No. 1831, 25 pp., 5 figs., 2 tables

(June).

Rabb, George B., and Hayden, Ellis B., Jr. The Van
Voast-American Museum of Natural History Bahama Islands

expedition. Record of the expedition and general features of

the islands. Novitates, No. 1836, 53 pp.. 15 figs., 3 tables

(June).

RucKES, Herbert. The taxonomic status and distribution

of Thyanta custator (Fabricius) and Thyanta pallidovirens

(Stal) (Heteroptera, Pentatomidae) . Novitates, No. 1824,

23 pp., 1 fig. (April).

Simpson, George Gaylord, and de Paula Couto, Carlos.

The mastodonts of Brazil. Bulletin, vol. 112, art. 2, pp.

125-190, 11 figs., pi. 1-23, 13 tables, $2.25.

TuRKEKiAN, Karl K. Salinity variations in sea water in

the vicinity of Bimini, Bahamas, British West Indies. Novi-

tates, No. 1822, 12 pp., 5 figs., 3 tables (March).

Van Deusen, Hobart Merritt. Results of the Archbold

Expeditions, No. 76. A new species of wallaby (genus

DoTcopsis) from Goodenough Island, Papua. Novitates, No.

1826, 25 pp., 4 figs., 7 tables (April).

Vaurie, Charles. Systematic notes on Palearctic birds.

No. 25. Motacillidae: the genus Motacilla. Novitates, No.

1832, 16 pp., 1 fig., 2 tables (June).

— . Systematic notes on Palearctic birds. No. 26. Paridae:

the Parus caeruleus complex. Novitates, No. 1833, 15 pp.,

1 fig. (June).



NOW-NEW DELUXE 4 DYNASCOPE Reflector

with ADVANCED Precision Features Offers

A Truly Professional Telescope COMPLETE

95
€^<S.J©

FOR$
ONLY 79 F.O.B.Hnrlford.Conn.

Shipping Wl. 21 lbs.

Express charges

Inquire for details of con-

venient Time-Payment Plan.

these advanced features with

telescope at double the price!

rabolic mirror—pyrex, finished to exacting specifications and guaran-

erform to the limit of resolution! Aluminized and zircon quartz overlaid

to insure maximum protection and lasting use! (The 4-inch mirror gathers '/i

more light than any comparable 3'/2 inch mirror.)

A NEW improved cast iron, true Equatorial and Alt-Azimuth mount with free

moving Polar Axis Rod complete with friction adjustments for any latitude,

declination, and ascension. Rugged, weighs approximately 12 pounds, both

axes ?s inch steel supported on 4 bearing surfaces and guaranteed for vibra-

tion free action and necessary smoothness.

A NEW IW inch eyepiece mount with exclusive double draw focus and rock

and pinion. Adjustable for 3 inches of travel to accommodate any eyepiece

negative or positive! Built in diagonal mirror accurate to Va wove tolerance.

A3 eyepieces—18MM Huygens, 9MM achromatic Ramsden, 7MM achromatic

Ramsden for 65X, 130X and 167X.

Q 4.power achromatic finder-scope with crosshairs. Extra large field of view.

@ NEW covers for eyepiece tube and open end!

Q NEW bakelite tube beautifully finished in grey wrinkle enamel!

Q NEW improved hardwood folding tripod legs in natural finish. Sturdy,

balanced, perfect portobility!

THE ULTIMATE IN 4-INCH TELESCOPES Prove it yourse/f of NO RfSfC!

Here at lost is the scientific instrument that serious astronomers have been

waiting for-with a full warranty of highest accuracy at lowest cost!

Now you needn't spend $150 and up to be sure of high-precision observa-

tion; Nor do you need go to the time and trouble of building your own

telescope to get the most value for your money. For the dollor-and-cents

facts about the new Deluxe 4-inch Dynascope are these: The advanced

precision features are those you would wont to select for yourself. But buying

them singly, os an individuol, you could never beat our low price. Nor

could you hope to surpass the technical co-ordination and stability that

have been engineered into this superb instrument to meet the most exacting

standards of optical and mechanical superiority!

Fully achromatic, tested and proven by scientists in leoding planetaria,

the new Deluxe Dynascope comes to you complete with every part and fea-

ture exactly as described ond illustrated here. Each instrument is carefully

triple-tested before shipment and is accompanied by the Inspector's per-

formance reoort. Specially packed, it is ready to be set up for observation

within a few seconds. Shipment is F.O.B. Hartford, Conn., express charges

collect (weight 21 pounds). There is nothing else to buy, no added charges,

no extras of any kind.

YOU WILL BE DELIGHTED-OR MONEY BACK!

Prove to yourself-without risk-how good the new Deluxe Dynascope

really is Order it now. Try it at your own pleasure. Compare its performance

with that of any other professional telescope at double the cost or more.

It will delight you and exceed your every expectotion-or simply return it

within 30 days for a full refund. But don't delay. As you know, quality

engineering of precision instruments does not permit moss production.

Consequently the supply is limited. To assure yourself of immediats delivery,

send your check or money order today!

THE CRITERION MANUFACTURING COMPANY
Manufacturers of Quality Optical Instruments

DEPT. NHD-26, 331 CHURCH ST., HARTFORD 1, CONN. TEL. CHAPEL 7-1696 -CABLE ADDRESS; CRICO



Farm families benefit from increased yield of land and livestocl< with aid of Monsanfo chemicals.

Creative chemistry combines many sciences,
runs over 2500 tests a year to hike farm yields

In labs, on farms, Monsanto scientists,

technical specialists in every field of agri-

culture, using latest modern equipment,

search for new ways to increase farm
yields and profits through chemistry.

Some practical results of this constant

search are displayed above: corn crop

returns 6 times investment in Lion

Brand Fertilizer; cattle gain up to 23^^

lbs. a day on feed additives; weed killers

increase actual crop yields 10-30%.
And the search goes on. Tomorrow,
perhaps, fruits and vegetables will stay

mold free indefinitely . . . and insect

crop destroyers will not rob 10% of

farm production.

MONSANTO CHEMICAL COMPANY
St. Louis 4, Missouri

^ i
WHERE CSEAIIVE CHEMISTRY WORKS WONDERS FOR »0U
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