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LETTERS
Knowing of your interest in rarities, I

present the accompanying photograph of a

European fern which has mysteriously be-

come naturalized in only one small spot in

the entire United States. This is the Euro-

pean Hart's-tongue fern, Phyllitis scolo-

prndrium (L.) Newman.
That one small growth of the fern should

he found so far from its homeland is one of

those riddles which add to the fascination

of botany. How and from where it origi-

nated is unknown to the occupants of the

farm on which it occurs, Mr. and Mrs.

Theodore Lurman, who live near Darling-

ton, Maryland, and to botanists who have

visited the locality for years. I have traced

its history back 80 years. It is supposed

that the spores were accidentally imported

with other seeds many years ago and have

since been developed in the cool, dark,

damp ram-pit, (a type of surface well,

about eight or ten feet deep, stone lined,

with a spring in the bottom), where the

fern has found conditions similar to its na-

tive habitat in Europe.

The colony forms a ring about three feet

below the top of the ram-pit, with fronds

hanging down from twelve to 20 inches in

length. The fronds are evergreen and are

protected from summer heat and drought

and from winter freezing by a lattice

covering the top of the ram-pit. Seemingly

enough sunlight enters through the lattice

to support the growth of this fern. There

are about 80 plants in the colony.

This is the only locality known in the

United States where the existence is truly

accidental. Reports of two other localities

in New York and northern Illinois respec-.

tively, each containing a pair of plants, are

explained by the fact that the Brooklyn

Botanic Garden sent out two specimens of

it to persons who paid the postage. There

is also a report of two from Iowa. But the

Maryland site remains the only one where

the fern has become naturalized and is

flourishing. Specimens from this source can

be seen in the herbarium of the Maryland

Academy of Sciences, at Baltimore.

Clyde F. Reed,

Curator of Botany.

Maryland Academy of Sciences,

Baltimore, Md. Continued on page 4
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SantaFe

A Throughout the winter season,

Santo Fe swift trains provide

excellent service to the friendly

desert country of Arizona and

Southern California . . . sunniest

spot in oil these United States.

On the famous Cfiie/, there is

a through <ia\\f streamlined Pull-

man between Chicago, Kansas

City, and Phoenix, Wickenburg,

Castle Hot Springs in Arizona's

Valley of the Sun.

For Palm Springs and Arrow-

head Springs, California (via San

Bernardino), and Southern Cali-

fornia's all -winter Son Festival,

there is excellent service on the

Chief, the Super Chief, and other

fine Santo Fe trains between Chi-

cago and Los Angeles.

• For details, just consult any rail-

road ticket office or travel bureau.9
10 II I]

Fronds of the Hart's-tongue fern

T. B. Gallaher

Passenger Traffic Manager
917 Railway Exchange

Chicago, III.
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LETTERS Contu.ucd fro,,, I'oge 1

Sirs:

I enjoyed your chart of the ''World's

Highest Waterfalls." You mentioned the

fact that "many falls have had to be omit-

ted from this chart for lack of accurate

information." Certainly, every waterfall in

the United States ought to have been re-

corded, and I think it is unjustifying to the

highest waterfall east of the Rockies to be

left out of that chart (Taughannock Falls

of Xew York is not the highest). I refer to

the Fall Creek Falls, a 256-foot falls in the

Cumberlands of Tennessee. For further

information on this falls, I refer you to

page 577 of the May, 1939 issue of the

National Geograpliic Magazine, where is

found a colored photograph and description.

I hope this correction is mentioned in

your next issue. I shall always remain an

admirer of your magazine.

Bernie a. Bromka.

Carolina Sandhills National Wildlife

Refuge,

McBee, South Carolina.

Sirs:

In sending j'ou a membership renewal

for our son, I am wondering if you may be

interested in knowing that last year when
we gave the magazine to him first he was
not quite eleven years old, and the request

for Natural History headed his Christ-

mas list. We were sure it was too mature a

magazine for him, but he was so very sure

that it was just what he wanted that we
yielded.

He reads it each month several times

from cover to cover and then anxiously

watches the mail for the next issue. He
really loves it. . . .

We took him on his first trip to New York

this fall, and the American Museum was
definitely the highlight of the trip. . . .

(Mrs. Hugh W.) Marjorie W. Gregg.

Corning, N. Y.

Sirs:

On April 16, 1933, I found a nest of the

South American condor (Vultur grypints

Linnaeus) in the mountains inland from

Vallenar, Chile, South America. In the nest

was a young male condor about four

months old (shown in the photograph at

left).

I was soon attacked by the two parent

birds as I made my way up the cliff to the

nest about 197 feet high. I was lucky enough

to get a snapshot of both parent birds in

the air with their outstretched legs ready to

attack; the male is in the top left corner.

Although locally exterminated, condors

are still found in the Andean mountains.

They breed in large caves on practically

inaccessible cliffs; their eggs are white and

very similar to those of the California vul-

ture (Gymnogypts califontianus) , measur-

ing about four and three-quarters by two

and three-quarters inches.

The young birds are clad in a soft

brownish down for the first year and don't

acquire full adult plumage until their third

year.

Wm. R. Millie.

Vallenar, Chile, S. A.

Association

Albino Woodchuck

An unusual photograph taken by W. J.

Schoonmaker, of Rensselaer, N. Y.

Sirs:

. . . As my entire family greatly enjoys

your magazine, I think it well worth keep-

ing in good order, which your binders

make possible.

Margaret Esther Lovventhal.

New York, N. Y.

Sirs:

. . . May I take this opportunity of say-

ing how greatly your beautifully-produced

magazine is appreciated by the members

of the Ashmolean Natural History Society,

in the capacity of librarian of which I have

the pleasure of handling it?

G. E. S. Turner.

University Museum,
Oxford, England.

Sirs:

I rejoice in your beautiful magazine and

find it a source of great value, diverting

my mind from the halocaust in Europe.

Through your articles on conchology, I

have become interested in shells.

(Mrs. H. L.) Marian D. Woltman.

St. Paul, Minn.

Sirs:

... I enjoy Natural History so very

much. It seems to become even more inter-

esting as the months pass by.

Malvina Trussell.

Georgia Teachers College,

Statesboro, Ga.
Continued on page 62
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THE
MUSEUM

AND

SCIENCE

THE history of life on the earth has been a

record of the struggle of organisms to gain

freedom from their environment. The rise of

civilization has had the same basic motivation, a de-

sire of people for real freedom.

Thomas Jefferson coupled freedom and science as

conditions of progress. Every new discovery gives us

added knowledge and a more precise orientation of

ourselves to our universe. Science has been developed

by man through the centuries to wrest an ever-in-

creasing measure of order and security from the

darkness and chaos about him. The giant Antaeus

of Greek mythology was said to maintain his

strength only by contact with Mother Earth. Civili-

zation today is struggling to maintain its strength

while weighted down by a complex superstructure

of conflicting traditions and interests. We need to

turn back to Mother Earth to regain perspective.

The Museum has always maintained research lab-

oratories to discover Nature's truths and to dem-

onstrate them to the public. Today fifteen scientific

departments are hard at work. No less than 1 1

1

staff investigators and volunteers study the material

gathered by our expeditions. As every corner of the

globe becomes explored, our expeditions are return-

ing to familiar places to study intensively with im-

proved techniques the lives of the creatures there.

Today we are concerned not so much with the rare

or the exotic but with the dynamic factors which

make individuals succeed under particular conditions.

We learn with the cortex of our brains, but our

urge to get somewhere comes from the clenched fist

or the instinctive part of our make-up. These in-

stincts are very ancient, sometimes helpful but often

harmful when misdirected. Even mother love can

be detrimental when over- or under-emphasized.

The Museum in recent years has sent expeditions

to Polynesia, New Guinea and the East Indies to

study the consequences of such maladjustments

among primitive peoples. Further, it has maintained

a modern laboratory where new techniques are

brought to bear on the nature of our instincts. There

is a chemistry of behavior, and some individuals, due

to an inadequate environment or other misfortune,

may be in serious need of new adjustments.

In animal societies the behavior of one individual

may have a profound influence on the acts of all the

others. Museum investigators interested in animal

societies and in the laws regulating their behavior

find that the supermind, the mind of the flock, has

evolved in time and in accordance with natural laws.

In these days of human mob action, these studies

are particularly illuminating.

One of our major tasks is to investigate and

recommend sound conservation methods. Natural

science is not, however, a technique of conservation

or a body of knowledge in regard to animal life.

Rather it is an attitude of inquiry, observation and

reasoning in regard to the world about us. As this

science is reflected in our exhibition halls, so will

the attitude of our youth be affected. It will train

youth to observe, test and only then to theorize.

Progress in the world of tomorrow will be made

not so much by changes in our bodily structure as

by changes in our thinking. What happens in men's

minds will determine what will happen in the world.

The Museum, by bringing natural science, that is

the truths of Nature, to the man in the street, is

playing a major role in fashioning public opinion and

aiding man's orderly and spiritual dexelopment.

As NATURAL HISTORY Magazine goes to press, news of the luuinieh death on Dctembcr

ninth of Dr. G. Kingsley Noble, who wrote this editorial, brings the sharpest feeling of loss

to the American Museum of Natural History and to the world of biology he so brilliantly

served. His great work in exploring the frontiers of human knowledge and his vision to see

beyond—both surpassing the measure of brief words—will persist through the years to come.



SAID THE ELECTRICAL MOUTH TO THE ELECTRICAL EAR . .

.

^^Joe took father^ s shoe bench out.

She was waiting at my lawn."

If you were passing through the

Bell Telephone Laboratories to-

day you might hear an electrical

mouth speaking this odd talk, or

whistling a series of musical notes,

to a telephone transmitter.

This mouth can be made to

repeat these sounds without vari-

ation. Every new telephone trans-

mitter is tested by this mouth

before it receives a laboratory or

manufacturing O.K. for your use.

This is only one of the many
tests to which telephone equip-

ment is subjected in the Bell Tele-

phone Laboratories. And there is

a reason for the selection of those

particular words.

It happens that the sentence,

"Joe took father's shoe bench out,"

and its more lyrical companion,

"She was waiting at my lawn,"

contain all the fundamental

sounds of the English language

that contribute to the intensity

of sound in speech.

Busily at work in the interest of

every one who uses the telephone

is one of the largest laboratories

in the world. The development of

the telephone in this country is

proof of the value of this research.

In times like these, the work of

the Bell Telephone Laboratories

is especially important.

BELL TELEPHONE SYSTEM

Tlie Bell System is doing its
ff/^

'^^^'y^

part in the country's program

of National Defense
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TO FIND Cunningham's Comet, face

the western and northern sky at 6 :00

P. M. on January 1st, whereupon you

will see the constellations as shown
at left. Hold this sky chart in front of

you and locate the Dipper, the North

Star, and Cygnus, sometimes called

the Northern Cross. Off the longer

line of this cross, lies the bright star

Altair, and nearby will stand the

comet. Because it sets early, you must

not wait long after sundown, and an

unobstructed view of the skyline is

necessary. The curved line shows the

course of the comet, by dates. After

January 11th, it will be a "morning

star," as it were

Drazi'u by D. F. Lcvctt Bradley from data by Hugh S. Rice

APPROXIMATELY 1000 comets are known which return toward the earth

at intervals ranging from a few years to a million years or more. Below is

Morehouse's Comet, photographed against the moving background of stars

Photo by Yerkes Observatory

HALLEY'S COMET on
May 12 and 15, 1910

Mt. Wilson
Observatory photos



A COMET IS HERE
The largest and brightest luminary of recent years spreads its

glory in the western sky and recalls the dire portent which

the ancients ascribed to these ghostly wanderers of space

By Clyde Fisher
Ciirator-in-Cluef, Hoyden Planetarium, The American Museum of Natural History

FROM the time of earliest record, comets have

been generally regarded as portents of evil

;

and they will always appeal to the human im-

agination because of their beauty and because some

are the largest things in our solar system.

A comet was no doubt referred to in the Bible

when "David . . . saw the Angel of the Lord stand

between the earth and the heavens, having a drawn

sword in his hand stretched out over Jerusalem"

;

and this was later interpreted by the historian Jose-

phus as a forewarning of the destruction of Jeru-

salem.

When a comet appeared in 1681, a strange proc-

lamation was issued in Switzerland admonishing all

to remain in church for the sermon and to abstain

from excessive carnival activities. Evening drinks

were to be on a modest scale and to finish at nine,

after which all were to go home quietly without

shouting in the streets.

The comet of 1528 was described rather imagina-

tively by the father of French surgery, Ambroise

Pare, as "so horrible, so frightful . . . that some

died of fear and others fell sick." At the summit of

it was seen the figure of a bent arm, holding in its

hand a great sword, as if about to strike. On botli

sides of its rays, according to the eminent surgeon,

"were seen a great number of axes, knives, blood-

colored swords, among which were a great number

of hideous human faces, with beards and bristling

hair." A Greek word meaning "the long-haired one"

is, indeed, the derivation of our word comet.

In this year we need no apparitions in the sky to

remind us that all is not well on earth ; and, in the

light of modern science, we may give ourselves over

to the pleasure of viewing one of the largest and

brightest comets that have appeared in recent years

with the assurance that any physical effects it will

have on the earth will be quite negligible. Both sci-

entists and laymen will watch this comet approacli

(Below) DONATE'S COMET
rro<i: Harvard .Vmials



its maximum in January with all the interest that

an event as rare as this commands.

Many will recall as I do the earnest desire with

which they sought their first view of a comet. As a

boy on a farm in the Middle West, I had the un-

usual privilege of using a good telescope of five and

a half inches aperture. Through this I had seen

planets, sun-spots, double-stars, star-clusters, nebu-

lae, and the moon with its mountains and craters

—

but I had not seen a comet. Whenever the news-

papers announced that a comet had been discovered,

I would immediately write to the discoverer, or to

some other astronomer, to tell him how very anxious

I was to see a comet. I would ask the following

questions, leaving space for his replies so as not to

take more of his valuable time than necessary: "In

what constellation is the comet? Near what bright

star is it located? About what magnitude is it? In

what direction is it moving?" The telescope to

which I had access was not equatorially mounted, so

I could not take advantage of the astronomers' co-

ordinates for location.

Although I must have tried for three or four

years before I succeeded in finding a comet in this

way, no astronomer was so busy that he failed to

answer my eager, boyish letters. It was not for lack

of their sympathetic help that I failed to locate one

earlier. In the first place, no naked-eye comet came

along during this period. And the telescopic ones

usually moved too near the sun or too far away, or

cloudy weather interfered and postponed my search-

ing until my directions for locating so fast-moving

an object as a comet were of no use.

Finally, however, I did locate a comet in this

way, with the help of the late Dr. J. G. Porter,

then Director of the University of Cincinnati Ob-

servatory. This one happened to be Encke's Comet,

one of Jupiter's family of about 50 periodic comets.

This inconspicuous comet has the shortest period of

any comet known—about three and a third years.

One never forgets his first comet. After my first,

which was telescopic, I was quite lucky to see five

fairly bright naked-eye comets during the first dozen

years of the present century, one of which many

may be surprised to know was visible in the day-

time, namely Comet 1910a.

Prominent feature of sky

No telescope will be needed to see the present

comet, for it will be a conspicuous feature of the

heavens. A typical comet consists of a head and a

tail, which together occupy such an enormous space

as almost to stagger the imagination. The statement

made by a prominent astronomer about a century

ago "that a comet could be packed in a portman-

teau" is not true, but the scattered material compos-

ing a comet would, if brought together, probably

form a mass ridiculously small in comparison with

the comet as we see it. The head of every comet is

believed to contain a nucleus consisting of a loose

mass of separate, solid bodies of iron or stone, in all

essential respects the same as meteorites. It is true

that the nucleus is not always visible, even through

a telescope, but this is thought to be due to its small

size and great distance. The tail of a comet consists

of extremely tenuous material that is forced out of

the head by the radiation pressure of the sun.

We have had few naked-eye comets during the

past 30 years. The one that is now in the sky prom-

ises to be exceptionally bright. This comet was dis-

covered by photography when it was much too faint

to be seen with the unaided eye. The discovery plate

was made on September 15th at the Oak Ridge

Observatory of Harvard University, by Leland E.

Cunningham. From the constellation Cygnus, popu-

larly known as the Swan and sometimes as the

Northern Cross, where it was discovered, this comet

passed through the inconspicuous constellations of

Vulpecula and Sagitta, and approximately on Christ-

mas Day entered Aquila, the Eagle. On January

1st, it will be close to Altair—just a little way south

of west of this first-magnitude star. By January

lOth, it will have passed through Aquila into Sagit-

tarius, the Archer. On January nth, it will be in

conjunction with the sun, after which date it will

be a "morning star," as it were.

By January 19th, it will have reached its closest

point to the sun (perihelion), when it will be about

two-fifths as far from the sun as the earth, or about

36 million miles. At that time the tail will be mil-

lions of miles long. The longest tail of any comet on

record was that of the Great Comet of 1843, which

was nearly 200 million miles in length, considerably

more than twice the distance of the earth to the sun.

On account of the enormous size of the tail, occa-

sionally a great comet is the largest body in the entire

solar system, not excepting the sun.

When this new comet was discovered, it was more

than 200 million miles from the sun, and at that

time it had a sizable tail—one some 400,000 miles

long, or almost twice the distance from the earth to

the moon. As is the habit of comets' tails, it is ex-

pected to grow in length and size until the comet

reaches its closest approach to the sun. At that time

the head of the comet is expected to be as great as

100,000 miles in diameter, or more than ten times

as thick through as the earth. Thus Cunningham's

Comet, so named for its discoverer, promises to be

the brightest and most striking one of these erratic

wanderers that we have seen for 30 years and will

be a spectacle which no one will want to miss.
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How Dangerous Is the Jungle?
By C. SuYDAM Cutting

Standing midway between the romancers and the debunkers, a world

traveler and hunter makes illuminating observations on animal habits

and gives shrewd pointers on how and how not to behave on safari

A GOOD way to improve one's knowledge of

natural history is to look into some of the

misconceptions that have arisen about the

character of wild animals. For misconceptions, like

bad pennies, keep cropping up in daily conversations,

and our knowledge of animals must stand that test

before we can go further. I refer not to wild ani-

mals seen along the length of a rifle barrel but wild

animals as they exist under natural conditions. Our
discussion will be limited to some simple observa-

tions, for I have never undertaken an exploring trip

for the prime purpose of studying wildlife. But I

have always been as much interested in the natural

behavior of the wild animals I have hunted in Africa

and Asia as in the actual sport.

For all the danger to the lesser animals, the jungle

is a more tranquil spot that the romancers make out.

The man who enters it for the first time may expect

to see a congress of frenzied animals with a sym-

phonic background of roaring lions, barking jackals,

hissing snakes. Instead, he is surprised to find a vast

silence, broken only by the cries of birds and the

TIGERS are hunted on elephant back or from a station-

ary tower. Dense cover and a dangerous, elusive quarry
make it inadvisable to stalk on foot

stridulations of insects. If he stays long enough, he

may, depending on the region, hear a lion roar be-

fore starting of? on a hunt, a hyena growling as if

the sounds came from the depths of his bowels (the

hyena's growl, contrary to legend, does not resemble

laughter!), or a jackal barking his light, sharp note.

Many animals will probably maintain a discreet

silence.

The quietest time of all in the jungle is high

noon, when the glare of the sun and the heat reach

their greatest intensity. Most of the animals are

probably sleeping. Even the birds and insects relapse

into dead silence. Only the bees are inspired to

greater noise and activity by the bright sunlight.

Late in the afternoon life begins to stir. Toward
their various water holes, animals of all kinds begin

their cautious descent. Whereas the ruminants want
only a drink, the meat-eaters are yearning for din-

ner. The mortality curve rises at this hour.

The lion, tiger, or leopard will probably start his

prowling toward the watering hole of lesser ani-

mals. The big cats are extremely agile but at the

same time they are not in the market for an\- long

distance runs. They first stalk their victims and then

make a rush. When they get near enough to strike,

it is all over for the victim.



Having killed, the big cats do not proceed to eat

the entire carcass immediately. They eat a little,

starting from the rear, and return later. A carcass

left for 24 hours in the jungle is likely to become

carrion. And carrion is what the big cats like.

Now and then a big cat rushes his prey and

misses. In this event he is usually disinclined to give

chase. Racing through the jungle or across the open

plain is not to his taste. If he bides his time he will

find something later with less effort.

Offhand one would think that the habit of leav-

ing game for the morrow's meal would result in

thefts and hence lead to fights among the big cats

themselves. But the instinct of these animals is usu-

ally to eat their own kills and let the property of

others alone, and they usually lie up near their kills.

The vulture "grapevine"

When the beasts have consumed their prey, the

vultures take their turn. It has taken a great deal

of observation to discover the secret spying methods

of these birds. At the moment a beast makes a kill,

the human eye is often unable to discover a single

vulture either in the sky or in the surrounding trees.

Yet within a few minutes, scores, sometimes a hun-

dred birds, come wheeling down from the sky, to fall

on their game—what is left of the animal.

Their system is simple. Spaced far apart in the

sky beyond the range of binoculars, they are able to

survey a wide stretch of territory. If one detects

something promising, he swoops lower to have a

look. One bird sees another swooping down, and

curiosity moves him to follow. The signal spreads

for miles around. The sky patrol, too high for human

vision, operates very efficiently.

With possibly the single exception of the leopard,

big cats are not in the habit of killing more than

they can eat. This acts as a sort of safeguard for

the lesser animals, for all can tell the difference be-

tween a hungry cat and a sated one. Once when I

was in a machan (a high platform in the trees from

which one observes game), I heard a sambar deer

get near enough to a tiger to bell at him. The tiger

in the neighborhood of his latest kill seemed in no

hurry to start feeding. This reassured the deer, who
kept up his belling for quite some time and then

moved off.

In discussing life in the jungle I have said that

the danger for a man is vastly exaggerated. Others

have said this before me, and some have gone far

enough to say they preferred a jungle, from a safety

standpoint, to Fifth Avenue, New York, in the rush

hour. I wouldn't go that far.

If there were no other reason to fear most jun-

gles, there would be malaria. There are also scor-

pions, centipedes, stinging ants, and wild bees.

In Kohima, Assam, a swarm of wild bees once

appeared on a tennis court while I was in the mid-

dle of a game. My partner called across in a peremp-

tory tone, "Stand perfectly still! Don't budge!"

I obeyed, standing breathless for several seconds

while the bees whizzed by only a short distance

above. The queen was in the center, of course, and

any gesture indicating danger to her might have

brought the vast cloud closing in around our heads.

We have said a great deal to deflate the common,

romantic idea of the jungle and the habits of wild

beasts. But the fact remains that man-eating animals

do exist. When lions, tigers, and leopards acquire a

taste for man, they are terrible, relentless enemies.

When a big cat shows a tendency to attack man, he

is, of course, an abnormal animal, and it is often

difficult to say with any degree of finality what

caused him to become abnormal.

Many explanations have been given. A big cat,

once wounded by a man, may develop an inclination

to attack men without further provocation. By ex-

ample the young may be taught to become enemies

of man. Aged or disabled cats that find difficulty in

slaying other animals may take to attacking human
beings. Cats that have tasted human flesh seem more

dangerous than those that have not. Many are the

theories and difficult are the proofs. Case histories

of wild animals, it stands to reason, are difficult to

procure.

A distinction should be made between animals in

the jungle and animals that wander afield near hu-

man habitations. When one reads that 3000 people

lost their lives to wild animals in India during a

single year and that 1600 of these were tiger casual-

ties, there seem to be grounds for the notion that

the jungle is as dangerous as the romancers make
out. Actually the figures prove no such thing. Few
of the casualties occurred in the jungle. The mis-

creant beasts were prowling near villages, many
doubtless bent on stealing domestic animals. Their

encounters with man certainly altered their natures.

It is impossible to say how many of the attacks were

unprovoked.

Selous, the most famous of big game hunters, who
was killed in the Great War, said, "Any man who
invites the charge of a lion is an idiot."

Tigers have a better opportunity than lions for

declining further acquaintance with man. Whereas
a green hunter, starting off in real lion country with

the proper guidance, feels reasonably sure that his

chances are good to get a lion, the tiger hunter has
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no such assurance. He may, as a matter of fact, un-

dertake many shooting trips and never see a single

tiger. Bigger and stronger than the lion on the aver-

age, the tiger is also more elusive. He is never seen

in large numbers. His habitat is dense jungle and

high grass. All in all, man and tiger meet less fre-

quently than man and lion.

The density and height of vegetation in the Asi-

atic tiger country defies a hunter's vision. If he is

on foot, views of the tiger are momentary and re-

quire a quick shot with very little time for a careful

aim. Facing a wounded tiger in a jungle is a truly

hazardous position. For this reason tigers are shot

from the back of an elephant or from a machan

which is set 20 feet or more above the ground. Na-

tives of the tiger and lion country erect thornbush

palisades to protect their cattle.

What has been said of the tiger applies also to the

craftier and more courageous leopard. The same

land usually harbors both animals.

Two ruminants who can be very dangerous be-

cause of their size are the bison and water buffalo.

These animals, if wounded, may charge a man.

I learned something about the water buffalo dur-

ing a shoot with Theodore Roosevelt, Jr. We were

stalking a large herd in a vast, open dry swamp in

French Indo-China. Because there were no trees and

the grass was too short, we had inadequate cover.

The herd sighted us. Instead of moving away or

stampeding, they turned and faced us, with their

leader out in front. At that time ^ye were shooting

with a Frenchman named De Fosse who had lived in

Indo-China for a long time and knew the habits of

the water buffalo. Instantly he perceived danger. "If

the leader makes for us," he said, "the whole herd

will charge at us blindly. They have no purpose of

their own, a mere blind impulse to follow the leader.

All of us must fire at the leader."

We lifted our guns. We fired. Two animals fell.

There was a breathless pause while we waited to see

if there would be a charge. But the noise of the guns

terrified the entire herd. They stampeded away

from us.

In South India I had an experience with tjie bison,

or gaur, of that country. Once a solitary bull was

wounded and he escaped into the jungle. We had to

follow him for more than a day before finishing

him off. My companion on this pursuit was Ran-

dolph Morris, a coffee planter, with whom we were

staying. He knew the habits of the bison, and it

was under his direction that we moved forward with

infinite care from tree to tree. Twigs, dry leaves,

and clumps of earth were daubed with the bloodx'

footprints of the wounded beast. The jungle inter-

fered with our vision. While we could always fol-

low the animal's path, we could not gauge his prox-

imity. From time to time we threw stones into the

dense thicket in order to locate him.

Hour after hour we followed the bloody track.

Once we got within 50 yards of the animal. IMorris

had decided it would be too dangerous to invite the

frontal attack of an animal weighing almost 2000

pounds. A way had to be found to divert its atten-

tion.

When we found ourselves in a tiny glade not far

from the animal, Morris tossed a knife, hoping the

enraged bison would charge it and give us an aim.

He threw it too far. The knife landed in thick jun-

gle out of our sight. But suddenly we heard a snort,

a bellow. The 2000-pound beast was crashing

through the jungle. Our native servants were ter-

rified and clambered up the nearest trees. Just at

this minute I looked up. An enormous red and black

squirrel, four feet long, went springing from tree-

top to treetop with such speed that he seemed to be

flying. Then there was silence once more.

This failure meant many more hours of stalking.

It was not until the next morning, as a matter of

fact, that the bison was brought down.

These instances prove but one thing, that the bison

and water buffalo are disposed to charge, given suf-

ficient provocation. The word "provocation" is im-

portant. These two ruminants, along with the big

cats, have been taxed with a fundamentally hostile

attitude toward man. But often it is man that starts

the trouble.

Attack zv'itlioiit provocation

I can name two animals, however, that will at-

tack a man without provocation. They are the Asi-

atic sloth bear and the rhinoceros. Up to the moment
no mitigating circumstances have been found for

them. The king cobra is also supposed to attack with-

out provocation. But on the whole, snakes are much
maligned.

We have named three out-and-out aggressors.

But this is not such a formidable list when we
consider the legends of evil behavior in the animal

kingdom.

In American folklore a great deal of mischief has

been imputed to the wolf and the eagle. Let us con-

sider the wolf's case. The United States Biological

Survey disposes of two legends. American wolves

do not hunt in large packs and tliey do not attack

man. The most they achie\e in the way of communal
organization is the hunting of smaller game in small

groups. Man they let alone. On the other side of

the wolf ledger there are plentv of cases where
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Asiatic and European wolves have attacked men.

The stories about the eagle's exploits usually

spring from an exaggerated idea of the bird's

strength. It is true they will swoop down and snatch

rabbits, hares, and even young lambs. But eagles

which seize children belong in mythology. Among
the natives of northern Chinese Turkestan, inciden-

talljr, the eagle is sometimes used for coursing. The
bird is let loose at gazelle. Left to his own choice,

he would not ordinarily attack such a big animal

since he could never hope to carry it back to his

aerie. But he has been well trained. He knows that

if he can knock down or impede the animal in his

flight, mounted sportsmen will soon ride up to dis-

patch it.

By this time it has become reasonably clear that

in most conflicts between man and beast, man is the

aggressor. From earliest times man has hunted—as

a means of procuring food and for skins to protect

his body against the elements. He has left a legacy

of fear with the animals, and the fact that some of

them when injured or menaced will fight back is

not in the least surprising.

One curious phase of man's relation with the

animals is the process of domestication. Although

all the domestic animals we know today were origi-

nally wild, the transformations all took place in pre-

historic times. There is no written record of any

animal's being domesticated in modern times, except

the African elephant. And whether we are to call

the African elephant a domestic animal is a moot

point.

We have seen that wild animals are inclined to

flee from man. Certain animals enjoy special advan-

tages, such as speed and cunning, in avoiding human
contacts. Others are well protected because of their

isolated habitats.

In my experience the most exhausting kind of

hunting is provided by the anoa of Celebes, the

panda of Chinese Tibet, and the ibex of northern

Ethiopia and of the Tien Shan Mountains of China.

Even to approach the Simen Mountains of Ethi-

opia or the Tien Shan range requires tremendous

effort. Crags and precipices at lofty altitudes are the

habitats of the goat. The chances are against the

hunter's even seeing game, to say nothing of

shooting.

The panda inhabits a mountainous region, dense

with dwarf bamboo. Not only is visibility bad but

the ground is usually covered with mud so that the

hunter must constantly guard against falls. Silent

stalking is out of the question : the bamboo cracks

and breaks so that the panda is forewarned.

The anoa or dwarf buffalo of Celebes lives in

steep, hilly country, protected by dense jungle.

Merely to cut one's way through this jungle requires

terrific labor. Thorns reach out to scratch the face

and tear the clothes. Visibility is usually limited to

a green wall a few feet away.

Tiger liiint

I should like to tell of a tiger hunt carried out in

Nepal, in the district of Kheri. This hunt, to which

I was invited by Kunwar Dillipat Shah, brother of

the Maharani of Kheri, was interesting because it

showed something of the tiger's characteristics and

emphasizes the trait I have stressed—the desire of

the big cats to avoid trouble.

The first step was to tether native cattle to trees

in the jungle. The forest officer was aware of the

approximate number of tigers in the district, having

acquired the information from native forest rangers,

who seemed to know everything going on in the

jungle. When a tiger or leopard had made a kill,

the facts were reported to us the next morning by

the ranger. Preparations were immediately made for

a hunt. The tiger or leopard, after killing a calf,

would invariably drag it a short distance away,

sample it, and then go away for a while. Until he

felt disposed to return and finish his meal, he would
in all likelihood remain in the vicinity of the kill.

There were two periods of the day when hunting

was feasible. One was the early morning shortly be-

fore sunrise, when there was barely light to see one

rifle sight. The other was in the heat of the day,

when the animal would be lying in some thick,

densely shaded spot and could be driven out by a

line of elephants. The middle of the day was the

better time because it gave us better visibility for

shooting. (We hunted both tigers and leopards in

exactly the same way.) It was not necessary to

hurry, for we knew the tiger would probably be

somewhere in the vicinity of his kill all day.

We had twelve elephants in the line, which gave

us a beat of considerable breadth. The breadth va-

ried so much depending on the nature of the terrain

and the proximity of the tiger, that it was difl^cult

to estimate its mean. Perhaps it was never less than

150 yards or more than 300.

The beat moved through high ratwa and nurtle

grass, which sometimes grows as high as the howdah
(the commodious railed, canopied seat on the ele-

phant's back). Should a tiger sleeping in the grass

be startled by our beat, his natural tendency would
be to move on ahead of us. But cases have occurred

where a tiger, driven out of his refuge, broke back

through the line of elephants. Great precautions had

to be taken to keep the elephants close enough to-
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gether to frustrate any such move; for swinging

around to shoot from an elephant's rear is difficult.

As long as we could drive the tigers in front of

us we had no fear that they would disappear "into

the blue" like deer or antelope. Tigers, like all big

cats, will not run far. They have a short temper

and no running endurance. It is true one may lose

them, but the explanation then would be that they

had turned or doubled and were again secreted in a

spot where the beat would just miss them.

The tiger as a species was originally a cold

weather animal. The Indian tigers of today are sup-

posed to have descended from Korean, Manchurian,

and Central Asiatic stocks. The reason for the mi-

gration seems to have been the more plentiful game

afforded by the hot countries.

The tigers in our area were not fond of heat. As

soon as the sun was fairly well up from the horizon,

they chose a densely shaded spot wherein to lie down.

With twelve elephants in line, a considerable area

could be covered ; and since we continued beating as

long as the light permitted, our chances for discov-

ering a tiger were excellent. All during the beat the

line tried to comb those places where the grass was

highest and the jungle thickest.

This difficult and highly technical show was man-

aged by the Kunwar with consummate ease. He
used gestures. He spoke in a soft, gentle voice. Oc-

casionally he whistled. Men and elephants were in-

stantly responsive to his signals.

There were no dull moments during the hunt.

We never knew when a tiger might appear. But we
did know that a bad shot might cause the tiger to

charge at an elephant and maul him. An elephant

cannot abide the smell of a big cat. Seeing a tiger,

he will always trumpet and raise his trunk and curl

it over his head, for he knows how vulnerable he

is to a tiger's claws. Because a tiger can leap very

high, accidents do happen. However, keepers always

take great care to dress their elephant's wounds.

Although we had twelve elephants we did not

have a rifle on each. Three or four rifles among the

lot was considered a fair number. Each of the ele-

phants carrying a rifle also carried a howdah. The
other elephants, merely assisting in the drive, each

carried the inahaut (keeper) and one or more other

natives.

The niahaiit always sat forward of the elephant's

shoulders. His knees were curved around the ani-

mal's ears, and his feet dangling downward gave

the signal for every movement. The other natives

sat on a large pad fastened to the elephant's back by

ropes. These ropes provided them with a grip when
the going was rough.

Shooting from a pad elephant is not uncommon.

The hunter, sitting directly behind the mahaiit and

facing due forward, has two means of traversing his

rifle, right and left. For general shooting, however,

the howdah is preferable. This is a comfortable perch

and is large enough to accommodate an extra kit of

guns. For the sake of steadiness one usually stands

up to shoot from a howdah. Hunters find it better

to lean against the front rail for greater steadiness.

Before any shooting is done, the elephant is brought

to a halt, but even so there is apt to be some motion,

for he may suddenly shift weight from one foot to

another. Even his breathing may make the bead on

the front sight a little wavy.

One morning word was received that two tigers

had been spotted. One had made a kill the night be-

fore. We started off immediately. After an hour's

beat we arrived at a dry swamp covered with nurtle

grass. This grass was so high it covered the heads

of all our elephants.

The morning was well advanced. It was very hot.

The grass gave the tiger an excellent shelter against

the sun. Advancing slowly, we roused many wild

pig and hog deer from their noonday rest. Everyone

was tense. Those with rifles were standing at the

rails of the howdahs, staring straight ahead.

In a situation like this the first intimation that a

tiger is near comes from the trumpeting of one or

more elephants who have winded him. Although

tigers and elephants are not natural enemies and

usually leave each other alone, elephants, particularly

females, are always afraid of tigers and, therefore,

quick to sense their presence.

One of our elephants trumpeted. Soon after, we
were able to locate our quarries. Their path could be

traced by a ripple along the tops of the grass. Shoot-

ing was, of course, out of the question till the tigers

could be driven out of the grass and into the border-

ing jungle where a proper view could be obtained.

The tigers advanced at first in a short series of

slow movements. Then one of them broke to the left

and passed safely beyond the elephant at the farther

end of the line. No one saw it emerge from the

grass. It was never seen again.

We concentrated on the other. Finally we saw

him emerge at the end of the grass bordering on the

jungle. One yellow-striped flash and he was gone.

But we were sure he would not run far. If we were

persistent in our driving, we would soon see him again.

It was slow work. The jungle vegetation, streaked

with light and shade, made it difficult to pick out

the tiger. But shortly before the light began to fade,

we spotted him. A heavy rifle roared just once, and

the tieer lay dead on the ground.
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(Left) THREE VIEWS of a tiger hunt in

northwest India showing the types of ter-

rain where the striped one may lurk.

Though tigers and elephants are not nat-

ural enemies, the latter cannot abide the

smell of any big cat and usually give warn-

ing by trumpeting. Sometimes their keep-

ers must dress gashes which the terrible

claws of the high-leaping tigers leave even

in the pachyderm's tough hide. The tiger

is bigger and stronger than the lion, and

more elusive. His nature is altered by en-

counters with humans near villages. At-

tracted by domestic flocks, he is thrown in-

to conflict with their owners, and casual-

ties are sure to follow. Thus it is in or near

the pasture or plantation, not in the jungle,

that he acquires his taste for man

(Above) THE HIMALAYAS: a view of their north-

ern side where the author hunted mountain sheep.

At top right, the author's camp in southern Tibet

is shown, and (below right) his caravan traversing

wild ass and gazelle country in the same region
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There were several days of the hunt when we re-

ceived no reports of tiger or leopard. All hands then

went out on the elephants to shoot whatever they

could. The game on such days included swamp deer,

black buck, alligator, chital, hog deer, partridge,

pheasant and peacock. We never shot at these when

we were out after the big cats, for at such a time

the sound of shooting might have frightened them

away.

No one could say that comforts and conveniences

were lacking on the hunt. We lived in large, iirm

tents. One pad elephant carrying our lunch always

traveled along with us. Out in the open, in the

bright sun, it was very hot, but with the jungle al-

ways at hand and clumps of trees about, one could

easily find shady retreats in which to rest. Our
luncheon hour varied greatly, because on the tiger

or leopard days we never stopped till we had bagged

the quarry or lost it for the day.

All in all our shooting trip netted two tigers,

two leopards, and a crocodile, besides the smaller

game already mentioned.

One last word about elephants. In our hunt they

were so careful of their footwork, so indomitable in

pushing through difficult spots of the terrain, that

we were able to scour the tiger country quite thor-

oughly. Their bulk was an aid rather than a handi-

cap in plunging through the jungle. Their great

trunks tossed logs aside, pulled saplings up by the

roots, and tore boughs from trees. In dealing with

any impediment, their trunks showed almost manual

dexterity. A sure and subtle understanding existed

between every elephant and its mahaut. As a matter

of fact, the mahaut's language is a special dialect

incomprehensible to the layman.

In return for their services, the elephants were

given particular care by their keepers. They re-

quired, for instance, one bath a day in order to keep

their skins healthy. The bathing and scrubbing in

the stream near the camp was a regular ritual. It

was an engaging sight to watch the great beasts lie

down docilely and allow the natives to give them a

thorough scrubbing. For a brush the natives usually

used a good brick which was not too rough for the

elephant's thick hide.

This tiger hunt belonged to an elaborate type that

takes place at rare intervals. The average man in

India does not possess twelve elephants ; if he did,

he would find more productive uses for them than

tiger hunting.

A tiger district, as I have indicated, is not pre-

cisely overpopulated with tigers. One does not hunt

them in a random way as one might hunt deer. A
machan is erected only when tigers are known to be

in the immediate vicinity. If a tiger leaves a natural

kill, the machan is put up nearby. If no natural kill

has been discovered, a bait is provided in the form

of a live domestic animal. In any case, when hunt-

ers climb into a machan they must be prepared for

a long and tedious wait.

Machans are designed to provide a maximum of

safety for the hunter. Tigers have been known to

jump higher than fifteen feet, so the average machan

is around 20 feet above the ground. Tigers, in com-

mon with other animals, seldom look up. They find

nothing of interest in the skies and treetops. If their

attention is drawn to the machan by the slightest

noise, it is another story.

When man meets tiger, or for that matter any wild

animal, it is usually man who takes the initiative.

MEASURING the head of a water buffalo taken in

Indo-China. The water bufifalo is one of the most

belligerent of the ruminants. Given sufficient prov-

ocation, he will charge at top speed. But whether he

is fundamentally hostile toward man is a debatable

point
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AN AMERICAN
SILKWORM

A Story in Pictures by HeNRV B. KaXE

Millions of yards of silk produced annually by Nature in the United States

prove that, if ever the need arises, we have scarcely begun to realize the

full benefits of the insect world



THE SILKWORM of commerce is one of the two

insects which man has domesticated^—the other

the bee. We commonly think of the silkworm

as being essentially a Chinese insect ; yet here in the

United States we have a whole family of Giant Silk-

worms. Literally the woods are full of them, from

the Atlantic to the Pacific.

The silk spun by some of them is comparable in

quality with that of the cultivated silkworm, though

somewhat coarser. Various ill-fated attempts have

been made to use it commercially. The main draw-

back is the high cost of labor. American labor cannot

possibly compete with the peasants of Japan, China,

Spain, and Italy.

The Giant Silkwormis are caterpillars of our

largest night-flying moths: Cecropia, Polyphemus,

Luna, Cynthia, Promethea. The first two have the

best silk ; all have the same method of production.

These remarkable photographs show a Promethea

spinning its cocoon, a sight rarely seen, for although

the caterpillar is large (two inches long) it is leaf-

green and scarcely distinguishable from the foliage

on which it feeds—cherry, ash, sycamore, and many
others.

The caterpillar hatches from an egg, sheds its skin

several times as it grows, finally reaches full size.

After it ceases eating it looks for an acceptable leaf

and spins a cocoon, wrapping the leaf about it. In-

side it sheds its skin for the last time, becomes a pupa,

emerges three weeks later (or if it is fall, the follow-

ing spring) as a huge moth measuring up to four

inches across the wings. Cecropia, our largest native

moth, may measure about six inches across and is often

mistaken for a bat at dusk.

An American silkworm
,

Promethea
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The leaf is

covered with

silk—

and starts

to curl

It is anchored

to the twig

—

so winter

winds can't

blow it off

The silk lining

is thickened

The silkworm

closes up the

bottom

—



and the cocoon is completed

In June the moth emerges, wings still unexpanded

Body shrunken, it waits to shed its skin to become a pupa
(section of cocoon cut away)

The moth hangs here for an hour or so

—

»

„

4\



The pupa (Note discarded skin at bottom of cocoon) Through the winter like dead lea\ i

and its wings grow big and strong Promethea comes of age



(Above) HIGHER THAN NIAGARA:
the Vaureal River Falls. The scarcity of

sound information on Anticosti's wildlife

caused the author to visit the island for

the American Museum

SCHOOL GEOGRAPHIES Set forth the not very orig-

inal information that an island is a body of

land entirely surrounded by water. But in the

case of Anticosti Island that description would be

more vivid if it mentioned that this particular island

always has been surrounded by shipwreck, disaster,

bad luck, and misinformation, as well as water

that is usually rough. At any rate, my first view of

Anticosti was in this same geography. I was intrigued

by it, as it seemed to me to resemble a colossal whale

lying in the mouth of the Gulf of St. Lawrence,

headed out toward Newfoundland, 150 miles away.

But the geography's only comment was that it is 140

miles long, 35 miles wide, in latitude 49°-50° north,

and in the island are to be found many bears. It was

the latter comment that interested me most, of course,

but it was years before I pieced together its history

and went there to seek a personal interview with the

bears.

It is well known that Jacques Cartier was cred-

ited with its original discovery in 1534 when he

named it He d'Assumption, but even the famous

Jacques could not make the name stick. Where the

name Anticosti comes from is still a disputed point.

Some think it was called Antecosta
—

"before the

coast"—by early Basque fishermen. There are others

who insist the name has an Indian derivation
—

"the

place where you hunt bears." As to that, no one really

knows.

During the century and a half after Cartier's visit,

Anticosti has little history to record. It was, no doubt,

visited by the Montagnais Indians from the North

Shore, 21 miles away, who came there hunting bears

or marten. This was a much easier crossing than the
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45-inile run from the Gaspe on the south, and the

North Shore Indians used it quite extensively. Then,

in 1680, Louis XIV of France granted the island as

a seigneurie to Louis Jolliet, who had explored the

Hudson's Bay country and who, with Pere Mar-

quette, had also explored the Mississippi River. Since

1680 the island has always been privately owned.

For ten years Jolliet did a thriving business trad-

ing with the Indians of the North Shore. He win-

tered at Anticosti twice. Then, Frontenac, the French

governor at Quebec, who had been making a number

of raids on the English settlements, became such a

nuisance that Sir William Phipps decided to attack

Quebec. Setting out from Boston with a fleet of 35

warships and 2000 men. Sir William stopped along

the way to burn a few French settlements—and

stopped at Anticosti. Unfortunately for Jolliet, his

little settlement, probably at Ellis Bay on the west

end of the island, was a mark for Sir William's ven-

geance, as he completely demolished it. A bit later Sir

William encountered Jolliet himself, and being well

known to Sir William, Jolliet and his wife and family

were taken along as prisoners. However, Sir Wil-

liam's luck did not hold long after he touched Anti-

costi, for at the mouth of the St. Lawrence he encoun-

tered a hurricane that dispersed his entire fleet. By a

bit of poetic justice, one of the frigates with 67 men

in the crew was wrecked on Anticosti. During the

winter that followed the crew had a very bad time of

it, and a number of the men died from lack of equip-

ment and poor food. In the spring, a small boat was

sent south to secure help. After an arduous 44-day

journey it reached Boston. Finally, the relief ship ar-

rived, but only 22 men out of 67 who landed in Anti-

costi lived through this adventure to reach Boston.

Jolliet, however, was later released and returned

to the island, but seems to have lost heart and done

nothing further about it. He died in 1700, but as far

as I have been able to learn, no one knows exactly

what happened to him or where he is buried, though

it may be on one of the jMingan Islands, or perhaps

on Anticosti itself. After his death his several heirs

also entirely lost interest in it. These heirs sold out

a few years later to parties who had various schemes

to colonize the island. There is no record of exactly

why the colonies failed, as they most certainly did,

but one list of supplies sent to the colonists gives us a

clue. This list included six quarts of violin strings, a

large number of cofl^n handles, harness buckles, iron

boot heels, carriage steps, English saddles, and a

printing outfit. This, I suppose, came under the head

of winter supplies, though it is not specifically men-

tioned.

In 1874 the Forsyth Company was formed to make

another attempt to colonize the island. Colonists

from Newfoundland were landed, but they fared no

better than the others before them. This time the

Canadian Government came forward to rescue the

colonists to save them from starvation. Then about

1884, an optimist named T. W. Stockwell bought the

island—which is two and one-half times as large as

Rhode Island—at sherifif's sale, and turned it over to

a speculative outfit known as "The Governor and

Company of the Island of Anticosti." More bad luck.

They promptly went broke, and the trustees of this

company sold the island in 1895 for $125,000 to

Henri Menier of France.

When Menier arrived, it was a happy day for Anti-

costi, for he was one of the richest men in France,

proprietor of Menier's Chocolate. He not only had

very large ideas but plenty of resources to carry them

out. First, he was a sportsman interested in shooting

and fishing—but more particularly bear hunting and

salmon fishing—and he proposed to make this island

a huge game preserve. He also had ideas of develop-

ing the island and its resources. So he arrived at

English Bay (now Baie Ste. Claire), where there

was a small settlement of fishermen and trappers on

the west end of the island. He came in his lOOO-ton

steam barkentine yacht Baclwnte with 75 men in the

crew and established headquarters here.

In 1898, however, Menier decided to move his

headquarters to another harbor some nine or ten

miles from English Bay. Accordingly he built Port

Menier with its houses, church, school, stores and

workshops, and connected the two villages with a

good road. He cleared many hundred acres for farm

land—which incidentally has never been productive,
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Port Menier. It was built in the days of high-priced

pulp, but few of its houses are now occupied

Photo by author

A lighthouse on the North Shore cliffs : a peaceful

view of a coast rich in the romance of history

as the soil is poor. And during this time he had his

own freighter, the Savoy, with 1 8 men in the crew,

running from Anticosti to Quebec for supplies.

Menier spent the summers from June to September

at Anticosti, living on the yacht a good part of the

time—with telephone connection to shore.

About 1903 he started building the Villa, which

was not finished until 1906. It is quite unique. The
huge, imposing fireplace in the drawing room was de-

signed by a French artist, while over it is a large

Scandinavian wood carving of the sixteenth century.

The black oak table and carved chairs to match are

of Louis XIII period, and the four Flanders tapes-

tries on the walls date from the sixteenth century.

There is also a huge camel hair rug said to be of Ara-

bic origin, and five water colors dated 1830 and

signed by the French artist Gavarni. Around the top

of the room are a dozen or so very dignified stag

heads mounted in the European style. Here and there

are other sporting trophies. In spite of this heteroge-

neous collection of treasures, the whole Villa was liv-

able and attractive. Not the least interesting item in

the Villa is the secret stairway. Only fifteen inches

wide, it led from the rear of a clothes closet in Mon-
sieur Menier's suite on the ground floor to a closet in

the guest suite upstairs. None of his old retainers

who knew him for years either could or would tell

me who it was who occupied that upstairs suite.

From all of this it is evident that Henri Menier

was a lavish spender. But his spending had a practical

side to it that is not apparent in his villas and his

yachts. He wanted to develop Anticosti commercially,

not only to help the 250 inhabitants but to make the

island pay for itself. It was for this reason he had the

land cleared for farming. Also he decided to raise

cattle and other livestock. Both ventures failed.

Menier blamed the failure of the cattle on the dogs

of the island, which he said had worms. Accordingly,

in 1900, he had every dog on the island either de-

stroyed or deported—so there are no dogs there now.

But still, for some strange reason, neither cattle nor

sheep will thrive on the island, although pigs do well

enough. While he was struggling with the farming,

he built a dozen miles of railroad to take out pulp-

wood. But here again he was not too successful. Be-

cause he feared that forest fires would destroy the

pulpwood, he would let no one on the island smoke

or carry matches, strangers were strictly forbidden to

land there, and those who had permits were always

searched for matches.

As to Henri Menier himself, there are conflicting

accounts. But his old foreman, Tancrede Girard, and

Landing the seal on a typical St. Lawrence beach Gray seals sometimes attain nine feet in length

Photos by author
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Hunting for seal. Note long gaff needed to re-

trieve the sunken animal after it has been shot

Hauling the rare gray seal aboard. These seals often

weigh 600 pounds or more

his personal guide and game warden, Bernard Le

Jeunne, who were with him for 30 years or more,

both agree. They tell me he was determined, re-

sourceful, democratic, but inclined to fits of anger,

not to say unreasonable rage. When some little thing

displeased him, he would burst into a torrent of lan-

guage, calling them all "animals." Yet while he was

severe with the individuals, he considered all the in-

habitants as his children and he was most generous

in looking after their welfare. One of his most drastic

rules was one prohibiting anyone from molesting

game, and it went hard with those who were found

poaching.

When Menier bought the island, intending to make

it a game preserve, there were bears and foxes but no

deer or other big game. Menier then stocked the

island with deer, buffalo, wapiti and moose. The buf-

falo soon died and the elk did not thrive, there being

but three or four old cows on the island today. Moose

are present but not plentiful. The deer, however,

multiplied beyond all expectations. Menier enjoyed

shooting these, along with ducks, gulls, cormorants,

bears and seals. He also was a keen salmon fisherman,

but his greatest interest was in bear hunting.

I had, of course, heard of Menier's enthusiasm for

hunting bear. At one time he had eight ordinary

hounds and two big rough-coated staghounds on the

island. I had also heard the rumor that he had a

rocking chair mounted on a flatcar and he would

cruise up and down the few miles of track, shooting

bear from the rocking chair. As the story intrigued

me, I decided to ask Bernard Le Jeunne, his chief

guide for bear.

Bernard is old now, and his hair is white. His little

eyes twinkle in friendly fashion, and one small drink

starts a most abundant flow of conversation, all of it

with appropriate gestures. Bernard's father was a

hunter and fisherman of Scotch parentage who was

born in New Brunswick. While Bernard speaks very

broken English, he insists on calling himself Barne\'

Young, although everyone else calls him Bernard Le

Jeunne. So one evening when we were discussing the

earlier dajs of the island I asked Bernard: "Is it

true, Barney, that Monsieur Menier had a rocking

chair on a flatcar and that he used to sit in the rock-

ing chair and shoot bears from it?"

Instantly Bernard was on the defensive at the in-

sult to Menier. He stiffened in his chair, then arose

and held his right hand aloft.

"Ah, Monsieur," he said solemnly, "I hold up m\

hand and I swear to you that is the great libel. It is

not true, Monsieur—he would nevaire do such. I

Sportsman's lean-to back in the game country Anticosti still has bears. fBe/wii'^ Flensing bear hide

Photos by author



deny, Monsieur, that the rocking chair was on the

flatcar. Non. The rocking chair she was out on the

long point of land where we have the bait put out for

the bear. It was there, Monsieur Menier shoots at

the bear—not from the flatcar at all.

"But did you get the bear?" I asked innocently.

"Ah, as to that—it was quite an evening. Mon-

sieur. You see. Monsieur Menier he have a very old

bulldog name Jack he have a long time and he love

him. But Jack he have no teeth and cannot walk far.

So Monsieur Menier have me put Jack in the basket

and carry him and we go to the bait for bear. Then

Monsieur Menier put the basket down by him in

the rocking chair.

" 'Barney,' he say, little whispering, 'it is, I think,

better Jack die hunting the bear.'

"Just then I feel something at my back. 'Mon-

sieur Menier,' I whisper, 'there is the bear at my
back.'

" 'Don't stir,' Monsieur Menier he say to me.

" 'But, Monsieur, she is biting my back,' I say.

" 'Don't stir, Barney,' say Monsieur Menier. 'You

will disturb the bear.'

"Then the old bulldog she smell the bear and she

come to life. He bark. He jump this way. He jump

that way. In fact. Monsieur, old Jack she just raise

the hell. And then Monsieur Menier he see the bear

and he raise up out of the rocking chair and—what

you think?"

"What?" said I breathlessly, expecting the bear

to fall dead upon me. "Did he shoot the bear?"

"No, Monsieur," said Bernard sadly. "The dog

she bark again and the bear she run away."

So much for that rocking chair.

Bernard, with nearly all the other inhabitants, ex-

cept the lighthouse keepers, was on Menier's pay roll

by the year. But there was one man on the island

who was not on the pay roll and Menier could not

get rid of him. He was a squatter named McDonald,

who had a cabin on the beach when Menier bought

the property, at what is now called McDonald River,

halfway down the north side of the island. McDon-
ald was said to be a huge man six feet six inches tall,

weighing 240 pounds, who lived alone and refused

all company. For many years he lived there. Then

one winter they found him dead. He had been dead

a month before he was found, and the mice had eaten

his nose. His diary showed he had taken some sable

skins. These were never found, and to this day people

are still speculating as to what happened to that valu-

able fur.

In 1913 or 1914, Henri Menier died, and left the

island to his brother. Senator Gaston Menier. Ac-

cording to all accounts, Gaston was never as much

interested in the island as Henri had been, and he

spent only a month each year there. He still kept it

as a game preserve until he sold it to the Anticosti

Corporation for the equivalent of six million dollars.

Gaston, however, reserved the salmon fishing rights

on the Jupiter River for himself for ten years. When
he left the island, he gave each of the old retainers a

sum of money ranging from $100 or $200 to $1000.

Girard, who held a responsible position, told me that

he himself received $1000 and that about 20 men re-

ceived a bonus.

For several years after the Corporation took over

the island it tried in vain to break Anticosti's hoodoo.

Pulp operations started on a huge scale. Port Men-

ier's population increased to over 4000 inhabitants,

and hundreds of thousands of dollars were squan-

dered on loading docks, machinery and equipment.

But in the end, the old jynx of Anticosti won out,

pulp operations ceased, and the company merged into

the Consolidated Paper Corporation, Ltd., the pres-

ent owners. Realizing the pulp situation is hopeless,

the new owners set about developing other assets,

such as fox farming and salmon fishing for sportsmen.

So many salmon fishermen have been to Anticosti

that I thought, when I planned a trip there for the

American Museum, that there would be no trouble

to learn from them all about the mammal life to be

found there. But here again the mystery surrounding

this island was apparent. The Museum had no speci-

mens from Anticosti, except two old, black bear

skulls that came by way of the Bronx Zoo. There

was no reference to Anticosti in the Museum Library,

and the salmon fishermen either had no information

or told me fairy tales of seeing little red squirrels,

when actually no squirrel of any kind has ever been

known on Anticosti. Then one, who claimed to be

an "authority" on all things Anticostian, told me the

deer are very small, and that a "good buck would

weigh go or 100 pounds live weight." Actually, the

deer of Anticosti are normal size—the first buck I

took weighing 240 pounds. Also in this strange tangle

of tales I found a record of a new variety of marten

with white-tipped feet, as well as several records of

a new bear that had never been described—both of

these stories turned out to be pure myths. I was also

told we would find along the coast the ordinary small

harbor seal. We found, in addition, the comparatively

rare gray seal, locally called the "horsehead," that at-

tains a length of nine feet and weighs upward of 600

pounds. So, little by little the mystery island, closed

for so long by Menier, is giving up its secrets.

As to its future, it is anyone's guess what the price

of pulp will do for it. Eventually Anticosti will proba-

bly go into the hands of the Canadian Government

where it should be, commanding as it does the gate-

way to all of Canada via the St. Lawrence River.

But, in the meanwhile, it is the salmon fisherman's

paradise.
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THE DRAWING ROOM is a veritable

museum of European antiques

Photos courtesy of
Consolidated Paper

Corp.. Ltd.

Photos by author

MOST BIZARRE chapter in Anticosti's unique history was
the valiant attempt of Chocolate King Henri Menier
(center inset) to turn it into a vast, private game preserve

and develop its resources. He bought the large island in

1895 for $125,000, pouring several times that sum into such

oddly assorted imports as buffalo herds, deer, which mul-

tiplied beyond all expectations, twelve miles of railroad,

and the Villa shown below. Farming and cattle-raising

both failed. Though crotchety at times, Menier was so-

cially responsible, and the inhabitants loved him well.

Two surviving retainers, Bernard Le Jeunne (top left)

and Tancrede Giraud (top right) both received bonuses

at his death

(Below) MENIER'S VILLA reflected the

traditional eccentricities of a feudal-minded

millionaire, even to the point of a secret

stairway. Menier lived here only in summer



GEM FOR JANUARY
The mystic radiance of your birthstone, the blood-red garnet, symbolizes all the

power and charm which the ancients attributed to it

The First of a Series By FREDERICK H. POUGH
Assistant CnratoTj Geology and Mineralogy, The Atnerican Museum of Natural History

BRITISH soldiers fighting the rebellious Hanzas

of India in 1892 can testify to the literal bad

luck of garnets. Ill omen, often associated

with gems in legend, in this case accompanied garnets

worn unwillingly and internally, for the super-

stitious Hanzas fired at the soldiers, using gar-

nets as bullets. But garnets usually are regarded as

stones of good omen, bringing calm and removing

anger and discord when worn as charms. Other leg-

ends attribute healing powers to them, though this

myth can scarcely have led to their use as missiles.

The concept of natal stones is an old one, having

its roots in ancient times, perhaps even before re-

corded history. The breastplate of the high priest

mentioned in the Old Testament contained twelve

stones which were related to the zodiacal signs and

to the months. Originally it was thought that the

wearing of a different stone each month assured

good fortune. Later, possibly in the early eighteenth

century in Poland, the idea was developed of a natal

stone to be worn by each person according to his

birth month, with the purpose of bringing him good

fortune. Today's birthstones are a modification of

the stones of the breastplate, interpreted to the best

of our ability from the scanty description extant,

from our knowledge of the geology of the Mediter-

ranean region, and from the gems we find in excava-

tions. In 1912, the National Association of Jewelers

adopted an official list, which is today generally ac-

cepted, giving the birthstones and some alternates

for each month of the j'ear.

Garnet is the stone for January. The gem which

the jeweler recognizes is only the deep red of the

almandine or the pyrope garnet. While the min-

eralogist recognizes many other gems as members of

this large group—the rich brown of the essonite, the

violet of rhodolite, and the brilliant green of the

demantoid—the jeweler justifiably does not include

these as January birthstones. Justifiably because the

ancients depended upon color for their classification,

including ruby, spinel, and garnet under the general

term, carbuncle. We thus have almost complete lati-

tude in our choice. In fact, we may consider any of

the garnet group as our birthstone, if we do not like

the rich, deep reds of the pyrope.

Garnets are among the commonest gems. They

form, mineralogically, a large group of silicate min-

erals—some with calcium and aluminum ; some with

manganese, magnesium or iron, and aluminum ; cal-

cium and iron; calcium, magnesium, and iron; or

calcium and chromium. They are hard, have attrac-

tive colors, and are often in clear, twelve-faced crys-

tals, eminently suitable for gem use. Consequently,

we find them extensively used. Bohemian jewelry,

with its pavements of pyropes, displays some of the

best known garnet work. The Bohemian stones are

found as loose, waterworn pebbles in layers where

they have been concentrated after washing out of a
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bed of basaltic rock. Garnets are often found in the

United States. Anthills in the Southwest yield small

garnet pebbles which are "mined" by the ants and

dumped on the surface out of the way of their tun-

nels. A light violet variety is sometimes found in

North Carolina and is known as rhodolite ; if it

were more abundant it would be a popular gem.

Garnets are frequently cut in faceted shapes, but

they are generally so dark that a trick is necessary

to give them any fire. Such stones are cut in a con-

vex form, known as cabochon, with the bottom

slightly hollowed out to make less thickness and

greater transparency. Engravings on large garnets

are frequent, and beautiful examples are sometimes

seen. The collection of the American Museum in-

cludes, among other pieces, a small bowl cut from a

garnet.

Cabochon-cut garnets are known today as car-

buncles, an ancient name derived from the Latin

carho, coal, and referring to the internal fire-like

color and reflections of garnets. But the ancients

could not differentiate among the red stones ; and to-

day we find it difficult to be sure exactly which gem

was meant in some of the old legends in which the

stone was called simply carbuncle.

Innumerable legends are associated with the gar-

net, many of them referring to a fancied lumines-

cence. The Talmud relates that Noah's Ark was il-

luminated by the light of a single large cabochon.

Many other stories associate it with snakes and ser-

pents. Possibly the redness of the eye or mouth fos-

tered the tale that the reptiles carry a light in the

forehead or mouth. When the snake occasionally

dropped the stone to look at it, an intrepid warrior

could dash up and cover the stone with mud or a

cloak ; whereupon the poor animal, no longer able

to find it, would finally wander away to die of grief

or commit suicide. The association of carbuncles and

serpents is a legend which repeatedly crops up In

apparently unrelated places. Even our Cherokee In-

dians have a tale of a snake carrying a luminous car-

buncle in its forehead. This "light" was stolen by

a warrior and displayed on special occasions, being

accorded great religious awe.

Garnets possess other mystic qualities, often seem-

ingly at variance with one another. The blood-red

color has been thought to be symbolic of Christ's

sacrifice. The Koran's fourth heaven is built of car-

buncle. An Arabian dream book says that any mon-

arch who saw a garnet in his sleep would have great

joy and good fortune, and would be more feared

by his enemies than before. Today a garnet Is still

supposed by the credulous to preserve some of its

ancient efficacy, from the day when it was supposed

to give or preserve health, keep off the plague, recon-

cile differences between friends, Increase riches and

honors, to serve as an emblem of constancy, and,

when worn around the neck, to keep off thunder.
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THIS massive ten-pound garnet enjoys none of the tradi-

tional romance associated with historic gems, but it boasts

the unique distinction of having been found within a stone's

throw of Macy's Department Store, in the heart of New
York City. Though usually red, garnets are also rich brown,

violet, and brilliant green.

(From N. Y. Aiineralogical Club Collection)

(Below) A beautifully engraved garnet, originally in the

Vatican Collection
.IMNH photos by Coles

All specimens
in the America
Museum's Hall
of Minerals

(Above) An old Hindu bowl of garnet

(Below) TWO LIONS. Conca\e cameo from Burma
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TALK-WITHOUT-TALK
By Robert Hofsinde

(Gray-Pfolf)

All pictures posed by the author

The picturesque clarity of the

American Indian's sign language is

shown by the gesture-word for

"buffalo" (at left), the animal

which, more than any other force

in the life of the Indians, necessi-

tated the development of the uni-

versal language of the Plains. The
extended thumbs, representing the

ears, wiggle; and the forefingers,

indicating the horns, may beomitted
entirely to symbolize a calf

Below are shown a series of signs

illustrating how the various parts

of speech can be represented in the

sign language

PRONOUN:
Expressed by the simple gesture of
touching the thumb to the chest

NOUN' "nJIRWAY" ^^° ^''^"^ "^ needed to express this proper noun. The first shows a soft,
1UUI1. UJIU Ifn puckered moccasin ; the second, with a rubbing motion, denotes red skin ADVERB: "TIMIDLY"
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the American Museum by the well-known Indian artist, E. II'. De

THE INDIAN'S GREATEST INVENTION

THE American Indian's greatest

invention was the sign lan-

guage. By a system of several hun-

dred signs, representing all the parts of

speech, the Indians of the Plains con-

versed together with a flow of motions

which equaled the articulatory dignity

of spoken speech. Nowhere else in the

primitive world was such a system of

talk-without-tallc even approached.

The old Indians laugh when they

tell the story of how an early white

man observed Indians using the sign

language and thought that they were

childlike persons incapable of full, nor-

mal speech. Actually the white man
was witnessing the most marvelous

gesture-development found in any con-

tinent, a method of communication

comparable to the invention of the

Chinese ideographs of the Orient. Fur-

ther than that, the Indians were using

what was to them virtually a universal

lan_p:uage—the potential value of which
we can easily see in our modern poly-

glot world.

When the Indians of the Plains

hunted the bison over a large area,

fifteen or 20 tribes speaking different

languages were brought into contact

with one another. Unable to converse

in any other way, they developed the

use of signs, and in time perfected this

marvelous language. The American

Indian sign language attained a vo-

cabulary and complexity at least 20

times as great, and by some standards

100 times as great, as any other com-

parable system elsewhere in the prim-

itive world.

All who have studied the sign lan-

guage of the Indians have marveled at

the eloquence and strength with which

its few hundred signs can express al-

most any message that the speaker

wishes to convey. The American In-

dian sign language has given romance
to the study of the American Indian.

It has also thrown light on the gram-

mar and fundamental concepts of the

Indians' spoken word. More than this,

the sign language has been one of the

features of the American Indian's life

well adapted to being taken over into

our white civilization, the silent sign

serving many purposes in the modern
world. The Boy Scout movement has

taken up the sign language with eager-

ness ; and its use as an adjunct to the

hand-alphabet of the deaf and dumb
has scarcely been explored. Probably

no other phase of Indian culture has

proved so interesting to the American
public at large.

At present there are comparatively

few Indians left who can talk sign

language fluently. Those Indians so

fortunate as to have learned the flow

of signs from the generation which
went before them are now aged sur-

vivors ; and the time is near when the

best speakers will be no more. There
is a real need, therefore, to kindle a

broader interest in the sign language

and to preserve it for the future.

John P. Harrington
Bureau of American Ethn
Smithsonian Institution

'HIINPRY" *^°"°" '''^ sawing
body in two with
edge of hand

INTERJECTION: "ALAS"
Means also surprise

or joy with appropri-
ate face

PREP" "AMONG" """^"^'"s ""o"""
among fingers

PUT THEM ALL TOGETHER
AND YOU HAVE:

"I was so hungry, alas! that when I found

myself among the Ojibway Indians I timidly

allowed myself to be captured."

VERB: "CAPTURE"
The posture of bondage
signifies to capture or be
taken prisoner



All photos by Mek-in Martinson

FIRE—Snap fingers up from thumb

repeatedly, like leaping flames

TRADE—From shoulder position,

cross forearms, forefingers extended

QUESTION—Rotate raised hand in

a small circle by wrist action

/'*'>v



WALK—Move hands alternately for-

ward, as if walking on hands

WHITE MAN—Indicate hat brim by

drawing finger across forehead

RAIN—Drop hands straight to waist

SNOW-Same swirling, like a blizzard

HOT—Hands sweep down and stop

just short of head, like rays of sun

COLD—Fists are clenched as when
cold, and brought against chest

WOMAN—Like combing hair with

fingers. This plus "little" means girl

SLEEP—A sign showing position of

sleeping on ground, head on hands

CRAZY—Circular wrist action, not

unlike "screwball" & "bats in belfry"

FOND— Crossed fists pressed to

breast. Means also "love" and "like"



^^^^^^ ^^^^

wanted to do big things for

my tribe and be a great warrior.

When at last I was grown, the

Chief called me to his tepee and

told me to go to the village of the

Sioux, there to find out if they

planned to fight us, or some other

tribe.

I was now a scout, and when

night came I took a canoe and

went up the river towards the

Sioux camp. All night I went in

the dark, and when morning

came I made camp along the

shore among the trees and stayed

there all day.

HIS TEPEE. CHIEF TELL
Hands move down Motion for man Flicking of forefint

and apart above others

KNOW



GO CAPTURE
HanJ dips duay Poslure of bondage

Me" plus "wolf" ME GROW UP. CHIEF TELL
Motion for man Flicking of fore-
above others finger from thumb

ME COME TO
Motion toward Finger jabs palm

speaker

Hand dips away Finger jabs palm
VILLAGE
"Tent cluster"

SIOUX INDIAN STAY.
Cutthroat" Circular rub denoting fist thumps air

red skin

WAR.
Fists circle

each other

CHIEE TELL
Motion for man Flicking of forefinger

above others

PP^



THE BOY ^VHO BEC

A CHIEF

ame

Continued)

When night came again, I con-

tinued up the river, and when the

moon was high I came upon the

Sioux village.

While I was listening to one of

the old men talking, one of their

scouts saw me and captured me.

I was brought before the Chief,

and he told me that I was to die

in the morning.

I was then taken to a smaller

tepee and held captive there, but

during the night I worked hard

to escape, and finally got free. In

order to get away, I had to kill

the scout and steal his horse. I

rode as fast as I could until I was

at the river agam, where I

hid until nightfall. Then, on the

rested horse I hurried back to

my father's village and told the

Chief all that I had seen and

heard. The Chief was thankful

and he made me a subchief.

WOLF NOW, GO TO
Hand flicks like Hand dips away Finger jabs palm

marking an instant

RIDE FAST
Galloping motion Hand brushes pas^

other hand

ME HEAR. CHIEF HEART
Man over others Shape of heart,'

in place .
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PARKY
The story of a young walrus who traveled

farther south than his relatives in Bering Strait

By WOODBRIDGE WILLIAMS

PANIC! even his bellowing ceased, but his globular eyes betrayed

the fear that this 150-pound baby felt while being

hoisted through the air

4o



AT HOME on the floating ice north of Bering Strait, Parky's herd indulged in the

pleasant pastime of sleeping in the warmth of the Arctic sun, unaware of dangers

Pl\RKY Was no ordinary infant, in fact he was

^juite aisingular creature. Already his sparsely-

'laired,! thick, gray hide was furrowed and

creasec as if t y age—quite a peculiar state for a baby

only Vvo wei ks old. And his shape? Well, it was

rather indefinite. He would at times suggest a little

hippo hat hai sprouted flippers on the ends of his

stubby legs ii stead of feet'. But it would really be

difhcuift to cQpnpare any other living animal, except

perhajfe the |eal, with this good-natured, roly-poly

infantf walrJs. His unique voice with its plaintive

variations wis something like that of a seal, but much

more/expresiive.

the nroment Parky was not expressing himself

ly, 33 he was quite contented. He lay in the

w^mth of the Arctic sun on a glistening ice pan. All

ut hian the dingy gray mounds of the sleeping

alrus flerd were sprawled and piled upon one an-

ther id wild confusion. He felt secure among these

dormant heaps of quiet power, especially because sur-

roun^ling him were the bulky bodies of his parents,

which roughly circumscribed the small area in which

ho^rested. When approached by danger, his mother,

pushing him in front of her with her massive

chest and guiding him with her fore-flippers, would

propel her offspring toward the sea and safety.

Parky's parents meant more to him than safety.

He found fine sport swimming and playing with

them in the sea. There he felt more at home than

slithering about on the slippery ice. He and his elders

would dive and leap in a way that suggested the

antics of dolphins.

Perhaps Parky's major interest in life was food.

He was about a 150-pound baby; such an infant re-

quires an abundant food supply. Quite often he would

PARKY

retire to his mother to indulge in his favorite pastime

of feeding, and in this he acted like any young dog

or pig or calf, for he was just as much a mammal as

any of them. His mother, in order to feed such a

large, ravenous youngster, required a great deal of

nourishment herself. Her diet consisted principally of

clams, for which all her seemingly peculiar and use-

less structures were very well adapted. With her

tusks, she dislodged the mollusks from the ocean

bottom ; with her large flattened teeth, she perhaps

crushed the shells before swallowing. Her thick coat

of blubber beneath a tough hide protected her from

the cold of the depths. Powerful muscles enabled her

to descend to the walrus meal table, which in Parky's

locality was 180 feet beneath the surface of the Arctic

Ocean.

Parky showed no signs of tusks ; his two front

upper canines had not yet developed into these spe-

cialized structures possessed by the grown walruses.

Only the flat molars which just protruded above his

gums gave any indication as to his future inclinations

toward a clam diet.

As he now nestled drowsily beneath the protection

of his parents, he little dreamed of the numerous

dangers which constantly beset tlie herd. A young

walrus would make a tempting and easily captured

meal for a hungry polar bear ; but this danger was

small, at least in this period of walrus history, com-

pared with the destruction wrought by two-legged

creatures who killed from great distances. Every

winter Parky's herd followed the growing ice pack

southward through Bering Strait and into Bering

Sea, keeping close to the outer edge of the floes where

open water could be sought for safety.

From the Diomede Islands in the center of Bering
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Strait, south to Nunivak Island, range the Eskimo

settlements whose inhabitants take great numbers of

walrus from the herds brought southward by the ice

during the long winter months. Today as long ago

the Eskimos hunt the walrus from their native

umiaks, long walrus-hide boats, constructed of a

framework made from driftwood lashed together

with seal and walrus-hide thongs. Most likely though,

these craft would not be propelled by the ancient

paddles or oars, but by 25-horsepower outboard mo-
tors, which literally cause the craft to skim over the

water. And rifles have largely taken the place of the

cleverly devised native harpoons which, instead of

allowing many a fatally wounded walrus to sink,

held it captive on the end of a rawhide line.

With the deadly rifle the natives hunt their tradi-

tional game, the walrus, often killing great numbers
of them not so much for food as for the ivory tusks

which, when carved into various useful articles, are

traded profitably with the white man from the south.

Parky knew nothing of these dangers which existed

to the south of his summer home in the Arctic Sea.

He had never seen the destructive creature who
walked on two legs until one sunny July day when a

large white ship loomed on the blue-gray horizon.

A fateful sound

The hum of an outboard motor propelling a skin

umiak, and the mufHed roar of a white power launch

broke the stillness of the great ice-dotted sea. Only
occasionally would a one-ton bull rise on his fore-

flippers to look into the distance and perhaps emit one

or two half-hearted bellows of defiance. Parky 's par-

ents lazily looked up and then relaxed again into a

coma of indifference.

But now the launches approached closer to the

herd. Walruses on the outskirts began to waddle off

the ice into the water. Those with young pushed

their offspring toward the sea.

Suddenly! two, three, perhaps more rifle shots

cracked above the general roar of the now awakened
herd. One bull, distinguished from the females by

his heavier and thicker tusks, was hit, but before death

overtook him, he slid off the edge of the ice, sinking

from sight. Following the gun reports, a general

alarm swept through the herd. Like a well-trained

army they slid, angry and frightened, off the ice.

In the churning water, several of them headed for

the two boats. Parky found himself catapulted into

the sea and carried along in the confusion of great,

powerful moving bodies. The umiak quickly turned

and retreated toward open water. Its Eskimo occu-

pants knew only too well from past experience that

an angry walrus would not hesitate to ram its tusks

through the skin bottom of their frail craft. The
launch, though, lingered awhile. One maddened wal-

rus attacked. A rifle was carefully aimed at the on-

coming foe. Then click, something had gone wrong
with the gun. The walrus had time to dive beneath

the launch, striking the wooden hull with his tusks.

Not even the planking stopped the powerful thrust.

The ship's carpenter was busy that day repairing a

hole in the bottom of the boat.

Capture

Again the following day two moving objects came
away from the white ship and once more approached
the docile herd. Parky 's family were oblivious to the

world. The summer sun was warm, making sleep the

most pleasurable pastime. The umiak approached the

ice pan upon which the family sprawled. Their bit

of ice had drifted some distance from the main herd.

Only the three lay upon it.

Approaching closer, the outboard was silenced. The
umiak drifted quietly up to the ice, and a fur-clad

figure raised his gun. A few shots, that was all,

Parky 's parents lay dead on the floe.

Only after their death were the crew of the umiak
willing to land on the ice. Although the bewildered
youngster could easily have taken refuge in the sea,

he refused to leave the side of his slain mother. Sev-

eral rough hands were laid on his struggling form.

He was protestingly dragged to the umiak, rolled

into the bottom, and securely tied to the boat's

framework.

As the umiak leaped through the small waves, back

toward the large ship, it seemed to express the joy of

its crew over their final success in capturing a young,

live walrus. But Parky felt no joy as the umiak drew
alongside the ship, and he looked up into numerous,

staring faces of curious humans. A cargo sling was
dropped into the skin boat, and he was rolled into

the net. The chugging of the winch announced his

ascent. As he was swung through the air, his vocali-

zations ceased, only his globular eyes expressed the

panic he felt. That was until he found himself on

solid footing again. On ice? No, something just

about as cold though, a hard iron deck.

This is what we can piece together of Parky 's life

before he met man. The vessel on which he found

himself was the motor ship Stranger, of Los Angeles,

California, on cruise in Alaskan waters. One of the

vessel's aims was to obtain Arctic animals for the

San Diego Zoo. There was great excitement on board

when Parky was lowered to the deck, excitement

which confused the 150-pound baby. In bewilderment
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Parky clumsily untangled himself from the sling and

lumbered about the deck, bellowing with fear.

For some strange reason Parky found a particular

attraction in the drain in the scupper. Placing his

mouth over it, he would suck with all his might,

producing a sound like a pump sucking nothing but

air. Perhaps he was hungry and his desire for food

even overcame his panic which his strange surround-

ings had brought on. Pathetically he attempted to

locate his mother.

But Parky, like many other infants, was remark-

ably able to fit into new conditions and he was able

to sleep away his troubles soon after he arrived on

board. After perhaps an hour or so of wild clamber-

ing from one side of the ship to the other, he curled

up in a corner and went to sleep. But what a noisy

sleep! One would think he would wake himself up.

No, it wasn't exactly snoring. There was no rumble

of the breath going in, only the hiss when it came

out, like the escape of compressed air from a vent.

A young Alaskan hair seal had been on board for

about a week, and had been named Muckluck. As

"muckluck" is the term applied to the Eskimo seal-

skin boot, it was decided that the young walrus should

be called "Parky," which is the Alaskan word for

a hooded jacket. Parky and Muckluck became the

most interesting pets on the ship.

It was about two weeks before Parky would feed

himself. For several days he sulked in the corner of

his cage. His new home was cleverly built by the

ship's carpenter, with a pool about two feet deep for

bathing and a platform on which Parky could rest.

At first his mealtime was a rather strenuous event,

with two men holding him and one forcing nourish-

ment between his bristle-like whiskers, over which

during the struggle most of the milk drooled to the

deck.

Bottle-fed

Parky was fed from a large bottle containing about

two quarts of milk, some water, and a little cod liver

oil for his vitamin. As time passed, the strenuous

periods of forced feeding became less of a struggle.

Gradually the bottle became to Parky not an object

of fear but of pleasure. By the time the ship in its

southward journey had again entered the Pacific

Ocean, he was consuming about a case of canned milk

every two days.

After a bit. Parky did not shun the strange humans

who came about his cage making queer noises, or

trying to touch him. In fact, he began to enjoy their

presence, especially when they would pat his head or

allow him to rub his bristly mouth across their hands.

Like most infants, he loved to show ofif. When an

audience was present, he would stand in his tub of

water on his hind flippers, placing his fore-flippers

against the sides of the enclosure. He would look at

)ou a moment as if to say, "Well here goes!" Then
he would flop over backwards into his tank; and with

grunts merging into gurgles as he sank, he would

disappear completely. A few moments would pass,

then his rise to the surface would be indicated by the

bald hump of his head, which arose like a rounded

back of a miniature whale returning to the surface

after a period of abysmal wanderings. His pig-like

eyes would next again see daylight, then his Fuller-

brush whiskers appeared. Only Parky 's comical face

protruded above the surface, looking at you as if to

ask, "Well, how was that?"

Parky found great interest in the large salt water

hose which was used to wash down the ship's deck

and also to fill his tank. The hose was often left run-

ning in the tank. He would occasionally persist in

pushing it out onto his platform and seemed to enjoy

playing with the snaky rubber tube, which gushed

cold water all over him.

The pet of the ship

Parky had become spoiled ;
perhaps that was the

major reason leading to his downfall. He had come

to be a tame and affectionate pet. Whenever left

alone, if not asleep, he would more than likely begin

bellowing for attention, food, or both. The crew cer-

tainly answered Parky's demands for attention, pet-

ting him whenever they passed his house. His care-

taker, of course, was not quite so liberal with the

feedings.

Parky's skin was thick, yet tender. It cut easily;

several gashes about his neck showed this. These in-

juries did not seem to heal. As the ship neared British

Columbia, Parky became quite ill. Perhaps he caught

cold, if such is possible for a walrus ; or maybe the

large quantities of hay stored beneath his quarters in

the well deck affected him in the same way that it

does penquins, by producing a fungus growth in the

mouth. At any rate. Parky was never to see his

destined southern home in the San Diego Zoo. Per-

haps it was for the best, for the balmy winters of

that southern town are not in keeping with the cold

in which his relatives thrive.

Parky's death marked the conclusion of an ac-

quaintance with a unique and interesting animal, an

animal w-hose intelligence seemed equal to the Cali-

fornia sea lion's. Those who might ha\e seen him in the

confines of a zoological park would never have known
the little animal who, in a state of semi-captivity on

the deck of a ship, had amused so many with his lively

antics in the brisker climate of his homeland. Let us

hope that Parky's passing is not an indication as to

the future of his already declining race.
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(Above and below) EVERY
WINTER walrus herds follow the

growing ice pack south to Bering

Sea, keeping near the edge of the

floes where, at a moment's notice,

Parky's mother could push her off-

spring into the comparative safety

of the water

(Right) WITH MOTHER—but

not for long. Only after his par-

ents' death did the two
enemies dgj^—to roll Parkji^into

the bprtom of their skin boat
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THE BIOGRAPHY OF CHELYDRA— Long-lived snapping

turtle, fierceJ sullen and unthinking creature whose enemies are

thwarted by the house he wears on his back

By Roy L. Abbott
Professor of Biology,

Iowa State Teachers College

THE biographer of such a notoriously long-lived

creature as a snapping turtle is of necessity

embarrassed by the shortness of his own life

span. Especially is this true if the biography attempts

to record the writer's observations throughout the life

of any individual turtle. But if he has seen, as has

been my good fortune, fragments of the lives of many

individuals of the same species—the mating and egg-

laying, their birth, infancy, youth and age, even their

death—is it not permissible to set these parts of lives

down as one synthetic whole? At any rate, after over

40 years of observation, I present you with the com-

posite story of the life, as I know it, of Chelydra, the

snapper.

The summer sun from June to September had

beaten upon that sandy spot in the watermelon patch.

There, several inches below the surface, lay 20 or

more round white eggs, appearing for all the world,

except for their slightly smaller size, as if someone

had buried a quantity of ping-pong balls. I was cer-

tain of this because I have dug up snapping turtles'

nests, and in this case, because I had come upon the

old female at her egg-laying that June morning and

had marked the nest site of which I now tell. But

early as I was that day, she must have begun her

journey far earlier, for the nearest water was a creek

at the bottom of a steep, wooded bluff, perhaps 200

yards away; and even then, as I found her, she was

backed into the soft soil to a third of her length, just

completing the job of egg-laying. I did not see her

dig the nest, but from watching others, I know that

she did it largely with her webbed hind feet, perhaps

aided somewhat by her powerful tail, and that after

depositing her eggs she crawled out, pushed dirt into

the hole, flattened it down a bit with her under-shell

and then slowly moved back to the creek, her heavy

tail marking a curving line between her widely-

spread tracks as she went. The whole process seemed

casual enough, and although she threatened me with

her great jaws when I first came upon her, I doubt

that she fended me off as being in any way a possible

depredator of her offspring, nor that her maternal

feeling on that occasion was any more than a vague

inner urge to get rid of the crowding eggs. Certainly,

so far as I know, she never revisited the nest site, prob-

ably, indeed, never saw any one of the youngsters

that came from the eggs, and perhaps, never again

met the big male who sometime before, had done his

part in providing for the new generation.

Turning eggs into turtles

Seemingly indifferent as Madame Snapper was to

her eggs, she had at least placed them in a suitable

spot on the land, a thing which every other egg-laying

reptile does regardless of habitat, and Mother Na-
ture, in her inscrutable way of looking after her

children, had seen to the rest of the job—the job of

turning the eggs into turtles. Nor was it any little

task, for those rubbery shelled eggs were at first only

masses of food and water and protoplasm—organized

masses, it is true, but as yet having no internal re-

semblance to a turtle, looking instead very much like

birds' eggs, a central core of yellow surrounded with

a watery white just inside the shell. It takes four

months or thereabouts to change this egg-content into

a fully-formed snapper, four months of cell division

and tissue formation, of shift and change and organ-

making, not the least of which is the building of the

creature's upper-shell. For early in development, that

structure, appearing as a sort of raised area in the

center of the back, grows rapidly outward and down-

ward over the rest of the embryo, somewhat like thick

lava capping a low mountain, and, incorporating it-

self with the ribs, soon spreads enough to pull even

the shoulder and hip-girdles under its protective roof.

This upper-shell eventually fastens itself at the sides

to a similar flat plate of bone at the bottom of the

embryo. Hence the snapper, willy-nilly, and in com-

mon with all turtles, comes into being all boxed up,

confined paradoxically to a sort of open box—open at

the ends for protrusion or retraction of head and

tail, and also at each corner for free action of arms

and legs.

Many turtle nests that I have marked for study

have been dug up and destroyed by some predatory

animal. The common skunk is notorious for his

destruction of the eggs of the snapper. But this par-

ticular clutch escaped injury, and my 20 young snap-
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pers—as I had the good fortune to meet them there

that September day on my daily trip to the nest

—

seemed in nowise discouraged by their physical limita-

tions. Indeed, boxed up and feeble though they were,

I couldn't help thinking that they had gotten a long

way from the tadpole, gill-breathing stage of their

frog-like ancestors ; and they had at least one advan-

tage over most of the newborn mammals, for their

eyes were open from the first. Nor were they bothered

by the fact that they were far from water. Stretched

out in a ragged line, with all the seeming assurance

of a hundred million years of reptilian success behind

them, they were heading straight for the creek which

was at the foot of the bluff and at least 30 feet below

their line of vision.

How did they know where they were going? Who
knows? G. H. Parker, of Harvard, studied young

loggerhead turtles and concluded that they went

down to the sea as a response to the more open horizon

in the seaward direction ; and other observers of

newly-hatched snappers state that they go towards

the largest illuminated area. But certainly other fac-

tors were operating here, for the brood was heading

eastward directly into and through a high hedge-

fence, with the wide, open horizon at their rear.

No snap to be a snapping turtle

And how many of my 20 hatchlings survived the

vicissitudes of the ne.xt ten or fifteen years, or what-

ever time it takes for a snapper to arrive at the full

status of snapperhood ? Again, %vho knows? Certainly

there were dangers aplenty. Not from lack of food,

for fall-hatched turtles can go until the next spring,

even far into the following summer, with little or

nothing in the way of sustenance ] they appear to

carry a considerable reserve of food from the egg.

But I took a baby snapper (measuring one and one-

half inches across the shell) from a bullfrog's stomach

a short time ago, and one of about the same size from

a three-pound black bass. Hence, when they first ar-

rive at the water as soft-shelled, swimming, half-

dollar-sized infants, they are doubtless tempting

and easy morsels for those creatures—scaled, feath-

ered or otherwise—that live by gulping whatever

prey of suitable size moves within range of their

jaws.

Regretfully, I now realize I missed a chance the

day I met those little snappers trekking from their

birthplace down to the creek. For had I captured two

or three and kept them through the years, I would

now be able to give some accurate data upon their

rate of growth, of which we at present know but

little. A. S. Pearse and Edward S. Hathaway found

that two Western painted turtles, which they tagged

and subsequently recaptured, had grown just less than

a third of an inch in shell-length in two and one half

years, and from this they calculated that five-inch

turtles of this species would be about twelve or

thirteen years old. According to Clifford H. Pope, a

Marion's tortoise is known to have lived on its "native

Island of Mauritius from 1766 to 1918 when it was
killed in an accident." He also cites that snapping

turtles have been kept in Europe for periods up to

20 years.

Full snappeihood comes slozily

Well, I too, have two large snappers. I caught them

in 1920, and they have been under my constant ob-

servation ever since. But unfortunately I did not

measure them when first captured, and although still

active and vigorous as ever, they do not appear to

have grown very much in 20 years. Contrary to the

usual run of affairs, the male is somewhat larger

than the female, weighing about 20 pounds. But how
old were they when I got them, and how long does

it take a snapper to grow up ?

A tiny one, which I have kept in my office for the

past full year, has gained exactly eight-tenths of an

inch in shell-length, and now measures just two

inches—a small gain, considering that he has fed

greedily upon liver, meal worms, and earthworms for

most of that period, sometimes consuming a dozen

fat meal worms at a single feeding. Does this mean
that snappers grow very slowly ?

But to return to my hatchling snappers as I

watched them take to the creek that day. I have al-

ready asked how many of them survived that first

dangerous year, becoming full-fledged turtles at least

ten or fifteen years later. Of course I couldn't follow

them beyond their disappearance into the water, but

it's a safe bet to say that, being 20 in number, they

had similar but twice the troubles of the "ten little

pickaninnies." Doubtless one had scarcely reached the

water when a bullfrog swallowed him ; another, lying

momentarily at the surface, was taken in a furious

rush by a big bass or a pickerel ; and a heron, mayhap,

gulped a third. Before the end of the next year, half

of them may have disappeared—the substance of

which they had been composed, by the alchemy of Xa-

ture, now rebuilt into other creatures, whose fate it

was in turn to be transformed into yet another. And
by the end of fifteen years, if snapping turtles be full

grown by that time, how many would be left? The
mathematics is simple enough : at least two, if the

species is to keep constant its numbers. But since

the snappers are on the decline in these parts, only one

is left, a huge fellow, fourteen inches in length of

shell, with a neck as thick and long as a man's upper

arm: Chelydra serpentina, the scientists call him. And
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from here on, may I not epitomize in the life of this

one snapper, all the ways and doings of the several

snappers I have met?

A tough constitution

Chelydra came first to my experience in the role of

a fish-stealer. Fishing that day in a Mississippi River

slough, my attention was caught by a succession of

sunfishes which came floating slowly past, each ap-

pearing to have a large piece scalloped from its side.

On investigating my catch, which was tied up stream,

I found a huge snapper cutting a fish from the string

at every bite and carving a mouthful from each as

cleanly as I might bite a piece from a pie. I drove

him away with a .22 rifle, but the hasty shot landed

pretty far back, and knowing his amazing toughness

of fiber, I suspect that he may still be alive. For he

and his kind can stand a great deal of injury and still

live. Raymond L. Ditmars tells of finding a turtle

on the field of Bull Run a few years ago—a turtle

hale enough, but whose healed shell showed all signs

of having been once nearly cut in two. "A minnie

ball," suggests Ditmars.

Well, it is credible enough, for I found a Bind-

ing's turtle with its shell showing signs of having once

been stepped on and crushed, perhaps by a horse. Its

carapace was smashed down an inch or more, yet the

animal appeared otherwise normal, and the shell thor-

oughly healed.

Chelydra, like many other turtles, hibernates in the

wintertime, often remaining buried in the mud from

November to April. Of course he does little lung

breathing during this period. Though he may even

remain under water for hours when not hibernating,

he is an air breather during his active hours, and will

drown if compelled to remain under water too long.

I discovered this latter fact rather incidentally a few

years ago when I went with a friend to help find a

hoop net which had broken from its moorings. The

net had disappeared for several days, and we finally

found it floating, buoyed up by the gas-filled bodies of

several large, drowned snappers.

I met Chelydra again—in rather a collective sense

this time—when I set out not long ago to prepare nine

large snappers for dissection in a zoology class. These

nine were fresh from the creek; and, although I'd

never tried it before, I decided to use a lethal cham-

ber on them—natural gas turned into a telescoping

pair of tin tubs with a water seal. It had worked

admirably on cats ; but after tumbling the snappers

into the box, turning on the gas and waiting 30 min-

utes, I was not prepared for what I found on lifting

the lid. For each of the nine lay there calmly re-

garding me with their little, yellow-gray eyes, as fierce

and ready for battle as ever. I tried them for a sec-

ond period, but it was of no use. I believe they took

only a sniff of the gas and then knocked off breathing

so to speak. Although both the silence and my aston-

ishment were profound as I viewed them, I had a sort

of guilty feeling that they were asking me : "Why did

you turn that vile stuff in here?" Nor could I find

a very satisfactory reply to the query.

I met up with Chelydra still another day. Perhaps

a mile from the nearest water, he was apparently mi-

grating overland from one pond to another. He was

making pretty good time at that—I guessed a mile per

hour—holding his under-shell at least an inch off the

ground, and with tip of tail dragging. He appar-

ently knew also where he was going; for, although he

stopped and struck savagely at my dog, turning

quickly in circles to keep his head-end presented to

his tormentor, when we left off teasing him, he started

off again in the same direction.

Another one that I picked up while on an automo-

bile tour was placed in the rear of my car for further

examination, but I promptly forgot the creature. Al-

though it endured the dust and heat of those cramped

quarters for two weeks, it seemed but little the worse

for the experience.

Savage disposition

But for all these sporadic meetings, my real ac-

quaintance with Chelydra began with the one I cap-

tured in a minnow net just 20 years ago. He, along

with a somewhat smaller female, was hauled out of a

duck pond and transferred by means of a gunny sack

to a pen in my back yard, and later to a greenhouse

where the two have been ever since. Both were plen-

tifully sprinkled with leeches, particularly around the

eyes and under parts of the legs and body; and both

were doubtless infested with internal parasites, such

as trematodes and roundworms, for I have never

yet found a snapper free from these. Both, too, were

fierce, lunging brutes when first captured, striking out

savagely at whatever came near, often grabbing each

other's jaws and holding on like bulldogs.

But after a few days, they quit striking blindly at

each other, or at me, and will now even take food from

my hand. But their savage disposition is still with

them; and, although less fierce than formerly, they

still resent handling.

Shortly after capture, one or both—I couldn't be

certain—disgorged half a pint or more of the seeds of

a common water plant, some species of Potamogeton.

Does that mean that snappers are vegetarian when ne-

cessity requires?

Be that as it may, my two specimens have subsisted

solely on meat for 20 years—meat from an astounding

variety of animals. In fact, I have found little or noth-

ing of an animal nature that they won't devour living
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or dead, seemingly taking fresh or putrid meat with

equal gusto. Mine have eaten dozens of rats of both

gray and white varieties, sparrows, pigeons, frogs, tad-

poles, salamanders, crayfish, ground squirrels, fish,

earthworms, grasshoppers, and even one young turtle

of their own kind. They will often seize a tough old

barn rat, one at each end, pulling and mauling it for a

half hour. On several occasions, I have watched the

big male swallow a large barn rat whole, gradually in-

gesting it by prodigious gulpings of his thick, muscular

neck. Regardless of kind, however, the food is always

eaten underwater ; for, as far as I can observe, the

snapper is apparently unable to swallow in air. Chely-

dra always strikes from below at an animal swimming

on the surface, with an amazingly quick serpent-like

stroke, followed instantly by a retraction of the head

to drag the victim beneath the water. There are no

teeth in Chelydra's head, but his mouth is rimmed

with a sharp, cutting edge, and the tips of both jaws

are beaked like an owl's. Watching one of these deadly

submarine attacks, it is easy to see why a snapper-in-

fested pond is no place for young ducks, or for that

matter, young muskrats or minks.

Ability to remain submerged

Except when hungry, Chelydra usually lies quiet,

his algae-covered shell melting beautifully into the

general pattern of plant life about him. Indeed, mine

in their cement tank, seemingly go hours on end

scarcely moving, except now and then to thrust their

heads momentarily above water for a short breath.

But even this need not be often. I tied one to a large

rock a few days back, forcing it to remain submerged
for two and one-half hours. There was no sign of in-

jury, and he probably could have remained under

much longer.

Like all reptiles, Chelydra is cold-blooded, his

temperature being about the same as his surroundings,

whicli means that when the water is cold, he is cold,

and his physiological reactions correspondingly slow.

Experiment, in fact, has shown that he digests twice

as rapidly at84°F. as he does at 64°F. Even with this

in mind, it is difficult to see how he disposes of so much

food, especially when Francis G. Benedict has shown

that the energy needs of a ten-pound turtle could be

satisfied for a month by about seven ounces of banana.

And how long will this pair live ? I have already im-

plied that the dangerous age for turtles is the egg-stage

and the first few years after hatching. Chelydra seems

to have but few enemies, aside from man, capable of

doing him any harm once he has arrived at maturity.

One of mine actually endured the assaults of an eight-

foot alligator, appearing to suffer little harm from the

alligator's vigorous but futile attempts to crush him.

Hence, my snappers, now perhaps 35 or 40 years old,

bid fair to outlast their biographer. They appear as

hale and hearty as the day I first met them

!

His fallen estate

Sometimes I creep quietly up to the tank and watch

these two big reptiles without their knowing of my
presence. To see them lying there submerged, resting

on the bottom with their huge heads half projected, is

usually sufficient to start a chain of biological thought.

I am looking at creatures whose ancestry runs back

nearly 200 million years, if the paleontologists are

right. The ancestors of the snappers first hit upon the

anatomical principles of a dry skin and shelled eggs

with a protective amnion and an allantoic breathing-

device, and were thus able to get away from the water

and really occupy the land—something which their

amphibian ancestors could never do. When I reflect,

too, that of the 25 or more orders of reptiles that once

occupied the land only four or five are now in ex-

istence, there comes a kind of pity for their fallen

estate. But I lean closer and my shadow, darting across

them, arouses their attention. Two pointed noses

touch the surface, a few bubbles escape—and I am
back again to the present. I see before me two great,

bulky creatures, fierce, sullen, unthinking—creatures

whose existence appears largely vegetative. Each has

arrived at his present size by incorporating whole

hecatombs of animals into his body—and when I look

at his ugly, unprepossessing form, I am constrained to

ask: To what purpose? But that is a part of the lure

of him and his kind.
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HARD SHELL-SOFT SHELL
Some 20 times in the course of its short life the hard-shelled crab dis-

cards its clothing to become temporarily the soft-shell of the epicure

By Julian J. Chisolm ii

WHEN EATING a soft-shelled crab, many per-

sons imagine they are dealing with a special

species. This is not so, for a soft-shelled crab

is simply a regular hard-shelled one that has shed its

shell and not yet formed a new suit of armor. Like

every animal that has its skeleton placed on the out-

side of the body, the crab shown here (Callinectes

sapidus Rathbun) must throw off this shell to increase

in size after the old shell has been filled with expand-

ing body tissues. During the life of the animal, which

averages about two and one-half years in females and

three to four years in males, this operation is repeated

17 to 20 times.

Crabs, also, have marked powers of regeneration

of lost appendages such as legs, claws and paddles.

These are frequently lost in the struggle for exis-

tence and are replaceable in all except the last stage

of growth.

To facilitate the discarding of an appendage, there

is a breaking point on its basal joint known as the

"fracture plane." When the appendage is held or in-

jured, a special arrangement of muscles breaks it off

at that point. A diaphragm closes the end of the

amputated leg and prevents both infection and

loss of blood. Subsequent to this development, the

adjacent cells rapidly proliferate to cover the injured

area.

A few da5's after an appendage is lost, a protrusion

occurs at the point of the break and continues to

grow, in bud fashion, until a large sac is formed,

which gradually takes the shape of a new but non-

functional member. This covering is discarded the

next time the crab sheds. If sufficient time has elapsed

for the new appendage to reach maturity, the animal

now has a new functioning limb which is somewhat

smaller in size than a normal one. It takes at least

two full sheddings on the part of the crab for a re-

generated member to equal a normal one in size. A



4 new suit for the blue crab means growth

crab may lose as many as eight or ten of its appen-

dages at one time and still carry on and develop new

ones.

The first indication that a crab is ready to shed is

a daric line that develops around the two outer seg-

ments of the paddles. In several days this line changes

to white and then to a light red or pinkish color.

This development, along with a certain wrinkled

condition that shows up inside one or two of the

claws, indicates that the crab is ready to shed. At this

time it is known as a "peeler" and it seeks the pro-

tection of a grassy bottom in shallow water, for after

the shell has been shed the animal is soft and defense-

less for two or three days.

The shell or carapace of a crab fits snugly to the

hard parts of the lower surface but is not attached

to them, so, at the rear margin of the shell, a gap ap-

pears as the "rank peeler" starts to throw off the old

shell.

Shedding is a very tedious and intricate process in-

volving considerable time and much muscular effort,

with many curious motions and actions on the part

of the crab. By virtue of the writhing motion of the

animal, the carapace is forced upwards and the soft

posterior of the crab protrudes through the opening.

The greatest difficulty appears to occur while with-

drawing the legs, especially the claws with their

small joints. To facilitate this operation, a triangular

piece of shell in the proximal end breaks loose, greatly

simplifying the maneuver. Twisting, twitching, and

jerking continue until the crab is completely free of

the old shell.

Almost immediately upon shedding, the spines re-

cover their normal form, the legs are adjusted, and

the animal is capable of locomotion. It becomes quite

active and alert, being able to swim and walk in spite

of its extreme softness.

In two to three days the shell becomes hard and the

crab starts to feed. At this stage it is known as a

"buckram," and the body has spread to larger pro-

portion. A crab gains about a third in volume with

each shedding.

The photographs, taken in chronological order,

show the various stages in the actual shedding proc-

ess of a crab which had but one claw, and illustrate

the powers of regeneration of a lost appendage.

1 (Left) 11 :45 A.M. A HARD BLUE CRAB at the start of

1 shedding. At this stage it is known as a "buster." The

shell or carapace of a crab fits snugly to the hard parts on the

lower surface but is not attached to them. In shedding, a gap

appears at the posterior margin of the shell which continually

opens as the carapace is forced upwards by the soft body

of the protruding crab. Subsequent to its last shedding,

this animal lost its right claw or chela. A sac-like growth

can be seen in the place where the right claw should be.

This is the new claw in the process of regeneration

2 (Right) 12:12 P.M. SHED-
DING is a tedious and intri-

cate process, requiring consider-

able time and much muscular ef-

fort, and involving curious mo-
tions and actions on the part of

the crab. The carapace has been

forced well up, and the posterior

of the body with the paddles is

nearly free of the shell. The sac

containing the regenerated claw

can still be seen. Notice the crack

which has appeared in the left

claw near the base. As this shell

breaks away, it facilitates the with-

drawal of the claw

r'



5 (Opposite page) 12 :24 P.M. TWO MINUTES of fran-

tic kicking and other gymnastics and the claws begin

to come out

3 (Above) 12:17 P.M. WITH MUCH TWIST-
ING and squirming the crab has succeeded in

getting the greater part of its body free of the old

shell

4 (Right) 12:22 P.M. AFTER A STRUGGLE
of 37 minutes the body and legs are free of

the old shell. At this point the greatest difficulty is

experienced, that of withdrawing the claws

6 (Left) 12 :28 P.M. SHEDDING IS

COMPLETE. Note the perfijct re-

generated claw on the right. It is not

as large as the left claw but will be after

the next shedding, if nothing further

happens. The crab's body is now ex-

tremely soft and is defenseless against

its enemies. It will lie in hiding for two

or three days while the shell hardens

before venturing forth to resume feeding

rj (Right) 12 :36 P.M. THIS SHOWS
i the increase in body-size after shed-

ding. On top is the cast-off shell and be-

neath it the soft crab that came from it.

Under normal temperature and feeding

conditions, a crab gains about a third in

volume with each shedding



8 (Right) THE CAST-OFF SHELL with the carapace

opened forward to show the inside. As a result of

shedding, ail the hard skeletal parts of the crab are dis-

carded, including the mouth parts, eye coverings, stomach

lining, and gill coverings
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BIRDMAN OF THE OPEN SEA
The career of Robert Cushman Murphy bears witness that the

Age of Discovery lives on. For more than a quarter-century
he has explored the oceanic waters off South America to

spread before the world an entire new field of Natural History

By D. R. Barton

WE HAVE seen in the careers

of several Museum men how
large the continent of South

America looms in the general field of

biological inquir.v. Junius Bird,^ the

archaeologist, investigated this 3000-
mile-long, wedge-shaped land mass
that cuts across all climate zones, from
the standpoint of the human beings
who dwelt thereon during the past

20,000 years or so. He explored caves
and other natural depressions, dug
shallow pits, and brought forth arti-

facts classifiable, for the most part, on
the basis of man-made "sediments" or
layers of refuse. Owing to the compar-
atively late date of man's entry into

the scheme of things, the archaeologist
is not forced to rely so heavily on
geological stratification as do paleon-
tologists like George Simpson- who
penetrated much deeper into South
America's crust in search of the fossil-

ized remnants of creatures dead these

60 million years and more. Thus do
the manifold investigations which the

Museum carries on in South America
require downward penetration to vary-
ing depths. The reverse is also true.

Frank Chapman^ and Harold E. An-
thony*, among others, have carried the

Museum's banner upward into the

Andean peaks to collect specimens of

birds and mammals in various high-

ranging and sharply defined life-zones

which reward the investigator with a

remarkably varied gradation of fauna.

Having explored many of its plains

and river basins, plumbed its depths,

and scaled the summits of its loftiest

mountains, it would seem that the

Museum had exhausted all possible

types of locality in South America.

Yet it has remained for Robert Cush-
man Murphy to help establish and
venture upon an entire new field of

^ .See "Archaeologist, Self-Made," by D. R
Barton, Natural History, June, 1939, p. 53;
also "Before Magellan," by Junius Bird, Natu-
ral History, January, 1938, p. 16.

' See "Bone-Digger in a Lost World," by
D. R. Barton, Natural History, November,
1940, p. 244.

" See "Apostle of the Birds," by D. R. Barton,
Natural History, January, 1940, p. 48.

' See "Portrait of a Mammalogist," by D. R.
Barton, Natural History, December, 1940, p. 304.
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study, which proceeds laterally from

the world's longest coast line into the

waters of the Atlantic, the Pacific, the

Antarctic oceans and the Caribbean

Sea.

With such a bailiwick marked out

Blackstonc Photo

Robert Cushman Murphy

for his own, Doctor Murphy has be-

come the Museum's Ulj'sses, having

probably served more years before the

mast than any other curator. And,
towering above his colleagues to his

full 6' 3", he looks the part. During
one South American cruise, he was bit-

ten by a fer de lance. No fatality oc-

curred, Roy Chapman Andrews later

explained, because the recipient of the

bite is so skinny the fangs simply

pierced the leg, ejecting the venom
harmlessly on the other side. As a mat-

ter of fact only one fang penetrated,

but the venom stayed in the skin for

some time, causing Doctor Murphy to

limp painfully even after he had re-

turned to the Museum. It troubled

him psychologically, too. When he was
least thinking of it, he would suddenly

feel that fang sink into his flesh again.

How the snake felt about it he does

not know, but the foolhardy creature

is generally believed to have died in-

stantly as a result of the encounter.

Though Murphy is on the slender

side, Andrews' remark does not do

him justice. Robust and aquatically

minded from the start, he made the

Brown University swimming team in

college days and was capable of replac-

ing the stroke oar in a whaleboat dur-

ing his first expedition in 1912.

Bj-Qoklyn heginnings

Robert Cushman Murphy grew up

near Port Jefferson, Long Island,

where he lived in close contact with

the birds of the sea and land from ear-

liest childhood. His family wintered

in Brooklyn, and there he made the

acquaintance of George K. Cherrie

and a number of other men in the

Brooklyn Museum, absorbing consid-

erable nature lore from conversations

with them. He did a good deal of ama-

teur schoolboy collecting of all kinds

and eventually accepted a post on the

Brooklyn Staff as Curator of Mam-
mals and Birds (1911-17) and, later,

Curator of Natural Science (1917-

20). However, his connection with

that institution was not without inter-

ruptions.

One day in 1906, Bob Murphy,
then 18, wrote a letter to Curator

Frank M. Chapman, whom he knew
only by reputation, asking for a job at

the American Museum. Chapman re-

plied that he could give him work at

$40 a month. This figure did not coin-

cide with Murphy's own evaluation of

his services and he promptly declined

by mail. The letter was written on

Saturday. Then, over the weekend,

he reconsidered the matter and changed

his mind. On Monday morning he

rose early, came in to the Museum,
pinched his letter of refusal from

Chapman's desk, and sat waiting for

the noted ornithologist to arrive. Thus
began an association that has endured

through the years and, significantly.

Doctor Murphy's classic monograph

is dedicated to the revered dean of

American birdmen.
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But that starting salary was awfully

small, and although his family was

able and more than willing to help

out, Murphy sometimes lived on little

more than dreams of the future. He
was a proud young man and all he

would allow his father to buy for him

was a suit of clothes. On one particu-

lar occasion he had literally nothing

to eat all day. Too proud to ask for

an advance, he sufifered the pangs in

silence until evening when he read

proof for the Auk with the late Dr.

Jonathan Dwight. As he was about to

leave, Murphy thought of dropping

a gentle hint, but again overcame the

impulse. It was only at the last mo-

ment that Doctor Dwight asked casu-

ally if he wouldn't like to be paid.

Murphy snatched the crisp new $io

bill and tore off to the nearest beanery.

Shortly after this brush with star-

vation, he attended Brown Univer-

sity, graduating with the class of 191 1

,

in which year he resumed his fruitful

association with Doctor Lucas, Direc-

tor first of the Brooklyn Museum and

subsequently of the American. It was

Doctor Lucas who indirectly sealed

his fate as a lifetime investigator of

oceanic birds by promoting a sea ele-

phant expedition supported by the two

Museums.

Murphy was exceedingly anxious to

make this trip, particularly since it of-

fered the romantic attraction of sev-

eral months aboard the whaling brig

Daisy. At the same time, he was in the

throes of an affair of the heart and

very much wanted to get married. His

fiancee decided that there was no rea-

son why he shouldn't do both. They
married and honeymooned in Domin-
ica and Barbados, at which point Mur-
phy kissed his bride goodby, boarded

the Daisy, and set forth to court the

sea elephants. All his scientific work

was, of course, incidental to the skip-

per's main interest— oil. Murphy
pitched in as one of the crew, helped

capture 27 sperm whales for commer-

cial purposes, and was in turn helped

to collect sea elephants. These aquatic

mammals so fascinated him that he

collaborated with artist Charles R.

Knight in designing a bookplate using

one of the animals for the central fig-

ure. But inspiration for Murphy's

unique career came from the strange

and exciting new birds which he then

saw for the first time riding the gales

in the historic Roaring Forties.

"Much that is w-ell heralded in na-

ture," he writes, "carries a tinge of

disappointment when it is finally

found. A few tlu'ngs, on the other

hand, seem beyond over-advertisement.

When I faced my first big tree in Cali-

fornia, expectation sank into nothing-

ness. The feeling was similar when

for the first time I watched and heard

the dual performance of the Skylark.

With a handful of such experiences,

in which reality can hardly fail to

transcend hope, I would group the

sighting of a great albatross at sea."

Although few English-speaking

schoolboys fail to make the literary ac-

quaintance of the albatross, with Sam-

uel Taylor Coleridge as master of

ceremonies, perhaps fewer still ever

live to see one. Yet the bird's fame

has always been international and will

last as long as man sails the seas. The
albatross has been popularly endowed

with a great capacity for wisdom.

Doubtless his sagacity has been exag-

gerated, though certainly no more than

his wingspread. Of course the latter

attribute is unquestionably the most

impressive thing of its kind in all Na-

ture, and if an albatross were to give

a demonstration in your living room,

he would certainly sweep the pictures

oft the wall. Nevertheless, Doctor

Murphy feels that most observers

have been too impressed and that eye-

measurements shrink under the tape.

Eleven and a half feet is as far as he

is willing to go. Big enough, you say.

Yes, but the modern royal and the

wandering albatrosses are only half

the men their daddy was. The fossil

ancestor, now unhappily extinct, was

just about twice that size. Inciden-

tally, it might be said here that alba-

tross avoirdupois falls far short of the

wingspread so that the Ancient Mar-

iner probably suffered no undue mus-

cular strain on his neck. At most he

toted a mere fifteen pounds or so.

One gathers from the punishment

meted out in Coleridge's poem that

superstition operated toward the con-

servation of the species. But, however

profound may have been the seafarer's

dread of burning witch's oils and

"throats unslaked, with black lips

baked," it did not prevent those who

manned the windjammers around Cape

Horn from fishing for albatrosses. Witii

salt pork for bait these hearties hooked

the bill of many a bird of good omen,

hauled him on deck, and made short

work of him. Albatross plumage

yielded feather rugs. The webbing of

their feet supplied tobacco pouches,

and their long, tubular bones made ex-

cellent pipe stems. The flesh, described

as "sweet but not firm," was, of course,

consigned to the cook's galley.

Among other engaging oddments

concerning these prophets of the deep

is the fact that, with supreme noncha-

lance, they preen their feathers and

even scratch their heads while flying

into the teeth of a howling gale. They
can fly astonishing distances and still

find their way back to the proper nest-

ing grounds, although one particular,

and ornithologically immortal, alba-

tross was blown off his course and

wound up in a gannet colony where he

remained, among complete biological

strangers, for a period of 34 years. He
was apparently hospitably received by

the gannets, though how far that hos-

pitality extended during the mating

season is unfortunately not recorded.

Expcdilions

The same year that Murphy cruised

southward on the brig Daisy, found

Mr. and Mrs. Rollo H. Beck leaving

San Francisco on the first leg of the

Brewster-Sanford Expedition to col-

lect birds of the sea and shore through-

out South and Central America and

the Antilles. The couple did not re-

turn to the United States for five

years. During the interim these in-

trepid field workers collected, often at

the risk of life and limb, the greatest

assortment of marine birds from those

regions ever brought together in one

museum. It was not until the Brew-

ster-Sanford collection came in from

the field that scientists began to suspect

sea birds of dwelling in a world apart.

As the collection was sorted and cata-

logued, it became apparent that a new

and distinct ornithological vein had

been opened and that a special worker

was needed to follow its course. Mur-
phy, his natural feeling for the subject

whetted by the whaling venture, was

an obvious choice. He became the Mu-
seum's first Curator of Oceanic Birds.

Vast though this collection was, it

could scarcely be considered complete,

and Murphy was soon at sea again,

bound for the Peruvian coast, wiiere

he investigated the remarkable guano

birds discussed in his article last

month. After four years spent work-

ing up his new collections and fitting

them into the Brewster-Sanford series,

he combed the northernmost parts of

Ecuador and, in 1924-25, its Pacific

coastline. These expeditions rounded

out the field work prerequisite to writ-

ing his Oceanic Birds 'jj South Amer-

ica, that monumental two-volume

work which stands toda>' as tiie latest

word on tlie subject.

Perhaps more than any other man.

Doctor Murpii\' has made us see that
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the ocean is emphatically not one vast

undifferentiated desert waste. If all its

many t.vpes of water were distinctly

colored, we would see currents, lay-

ers and strata running in and out of

each other in a most perplexing, almost

surrealistic manner. But it is the sur-

face water, and in particular the sur-

face water surrounding South Amer-

ica, with which he is chiefly concerned.

South America is the world's wet-

test continent, being drained by a sur-

prisingly intricate network of rivers

which carry a wealth of minerals

down into the encircling sea. Drawing

upon the inland soil, these coastal

waters produce a liquid medium fa-

\orable to the growth of an organic

life, consisting mainly of algae and uni-

cellular animals, which comes into be-

ing directly or indirectly through the

photosynthetic action of the sun's rays.

These invisible mites ("the insects of

the sea") furnish food for slightly

more complex animals, which are de-

voured by small fish and other water

creatures, which in turn fall prey to

the birds.

Oceanic ecology is, therefore, a neat

summing up of land ecology, simplified

by virtue of the smaller number of in-

terrelationships involved. The biolo-

gist specializing in land creatures is

often forced by the sheer mass and

complexity of his material to concen-

trate on an unstartling though impor-

tant minor relationship within the

huge framework of the whole. Mean-

while, Murphy can embrace the

shores, seas, and waterways of an en-

tire continent. Owing to an extraordi-

narily lucid literary style and the

natural tendency of his subject matter

to fall into clear-cut categories, he can

grip the imagination and teach us a

great deal about how things work in

Nature. For if you have mastered the

fundamentals of the oceanic way of

life, you are well on the road to an

understanding of the general pattern

of biological existence.

Adaptation and environment

The various currents which wind

invisibly through the sea, differ mark-

edly in temperature, among other

things; and since lower organisms gen-

erally have very little resistance to

changes in temperature, each current

supports its own peculiar range of life.

Naturally, vi^hen this base of the eco-

logical pyramid varies, the entire

superstructure must also vary. Thus,

particular species of marine birds rely

for their subsistence on particular oce-
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anic currents and will follow those

currents wherever they lead, no mat-

ter how far that may be from their

original breeding grounds. And to ven-

ture outside that current means death.

It need not be elaborated here, but

the reader can perceive that this situ-

ation is affected by winds, rainfall,

coastal mountain ranges, and all other

meteorological factors. Themain point

—and Murphy's chief contribution to

science—is that he demonstrated once

and for all that birds of the sea are

truly marine fauna having no connec-

tion with the land, except seasonally

as a breeding place, and that they are

as native to the open water in all other

respects as the fish they eat.

Murphy's own colorful phrase, oft

quoted, may bear repetition here. He
describes the birds as bound like peons

to their own special type of surface

water. Of the 183 species studied in

the course of his quarter-century of

inquiry, not all are strictly sea birds.

They are divided for purposes of clas-

sification into in-shore, off-shore and

pelagic, each term locating the pro-

gressive distance from land. The fun-

damental principle, nevertheless, holds

true. Each bird is a fisherman and each

one specializes in a particular set of

sea creatures inhabiting a particular

type of surface water, and each is an

instrument designed for the purpose.

In short, the oceanic birds of South

America represent 183 different ways

of dealing with particular phases of

the essential environment which begins

with sunlight acting on the leached

mineral deposits of the land. Every

organ and attribute of each one of the

species results from the shaping,

through centuries of selection, of or-

ganic material designed for a special

task. Life in or near the bounding deep

has developed some of the most efficient

wings known to Nature, such as those

of the booby^ (who can catch a flying

fish in mid-air), the frigate bird', and

the albatross. It has also developed

some of the least efficient. A number

of its creatures have astonishing pow-

ers of vision. Others are woefully near-

sighted. Some are excellent swimmers.

Others would drown if they dropped

accidentally into the element that fur-

nishes their livelihood. And so it goes.

Compare the penguin with the al-

batross sketched above. He cannot fly

a stroke. Nature made him, instead, a

heavy, well-insulated torpedo, whose

1 From the Spanish el bobo meaning a dunce.

Hence our use of "boob" for similar individuals.

= See "Man-o'-War," by Robert Cushman Mur-
ptiy, Nj\tural History, October 1939, p. 133.

myopic eyes would be useless to the

high-soaring albatross but which are

nevertheless excellent for catching fish

not only under water but under ice as

well.

Like the royal and wandering al-

batrosses, the emperor penguin holds

a world's record. He easily outweighs

all other sea birds, sometimes topping

go lbs. But his fame does not rest on

this alone, for he is the most human

of our feathered friends and is the

basis of the stylized cartoon penguin

known to everybody. For many years

now he has been the subject of jokes

about formal dinner jackets. He
smokes cigarettes on the advertising

pages of our magazines and has well-

nigh superseded the Eskimo's igloo as

a symbol of extreme cold.* It is true

that he marches about on two legs just

as we do, but not always. In fact, he

moves faster on all fours and, if really

pressed, will propel himself over the

ice using web feet and seal-like flip-

pers. Yet his generally upright posture

and his nearsighted affability toward

human visitors make it easy to forgive

Anatole France's good Saint Mael,

who was slightly snow-blind at the

time, for his error in baptising the pen-

guins. The birds so interested the sa-

tirical author of Penguin Island that

he once remarked that, whatever his

interests might seem to others, his sole

aim in life was to investigate the ways

of penguins.

And certainly they merit the atten-

tion of our most competent observers,

for despite their immense popularity

and their prominence in the symbol-

ism, folklore, and literature of many

lands, very little is known about their

way of life. Doctor Murphy hopes the

future will see a whole covey of or-

nithologists loosed on the widely dis-

tributed kingdom of the penguins in

order to study their social organization

and habits which, from the little that

has already been verified, seem both

highly complex and extraordinarily

delightful.

As in the case of the albatross, man

has overestimated the penguin's wis-

dom. He doesn't seem very bright and

indeed lacks the cerebral development

to cope with any really intricate prob-

lems. Of course, he can be taught, and

in spite of a natural inclination calmly

"Though the penguin symbolizes the icy fast-

ness of the Antarctic, only 2 of the 17 species

(the emperor and the adelie) breed exclusively

within the Antarctic Circle and the general ten-

dency seems to be to get away from it. One species

of these flightless birds even prefers the equate-'

Its presence there i

diet, up to the

..= p......... .J due to the extreme northward

penetration of the cool Humboldt Current, which

carries food, suitable for penguir -'-' —
-
*" ''

Galapagos Islands.
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to ignore mankind, soon learns to flee

in consternation after his indifference

has resulted in a few massacres. There

is, however, no way for this condi-

tioned response to achieve the rank of

species behavior. Yet thev so resemble

man that in our fulsome conceit we
will probably go on attributing our

capacities to them. And the charm of

the penguins will certainly remain.

Generations of sailors and naturalists

have delighted in watching them go

belly-whopping in the snow on their

portly white shirt-fronts which, inci-

dentally, are believed to be less con-

ductive than the black feathers and

hence keep the bird warmer—scarcely

one of the recommendations of our

draughty boiled shirt. Like some mam-
mals, penguins sleep either upright or

lying down. And it may be that they

actually swallow pebbles for ballast!

Since they lack gizzards, no better

functional explanation has yet been

offered.

Pebbles, in fact, are quite important

in their social life. Many penguins

have an instinctive urge to cuddle eggs

—anybody's eggs—in a crevice formed

by their webbed feet and under-bellies.

If no eggs are available, pebbles or

rather smooth stones will do, or even

suitably shaped chunks of ice. But it

is in the courtship proceedings that

pebbles become indispensable. Pen-

guins, in common with many other

birds and animals, cannot distinguish

between the sexes and must select a

mate by trial and error, fiowever,

"birds in general," Murphy writes,

"seem to be more dependent than mam-
mals upon a fixed order of reaction

leading toward any essential physio-

logical function."* Accordingly, the

male penguin must find a way to his

lady's heart by a series of devious ma-

neuvers which become all the more

necessary since he is, as often as not,

in somewhat the same predicament as

the suitors of Charley's Aunt. Staring

out of his myopic eyes at another of

his kind, of unknown sex, he finds a

pebble and solemnly places it as an

offering at her (his) feet. The aston-

ishing thing is that the pebble sequence

seems to have gone the way of our

own more elaborate rituals. So much

so that the stone has become purely

symbolical. It is quite subordinate to

the gesture itself, and the penguin

suitor may simply go through the mo-

tions and place and an imaginary peb-

*VVith the albatross it is good form to bow
elaborately during courtship. If a man venturing
among them at this time bows to an albatross,
he stands a good chance of having the compli-
ment returned.

BIRDMAN OF THE OPEN SEA

ble at the other bird's feet. The latter

may show indifference (in which case

it is at best an unresponsive female)

or fight (in which case it is probably,

but not certainly a male). One really

feels sorry for these victims of gonadal

secretion attempting to respond obe-

diently to Nature's demands under

such confusing circumstances.

There is an unemployment problem

among penguins which serves to fur-

ther their resemblance to ourselves.

These semi-outcasts are, however, not

victims of capitalism's notorious cy-

cles. They fully participate as rugged

individualists in penguin economy,

which consists largely of gobbling up

squid and similar cephalopods, their

unemployment being of a social rather

than an economic nature. The unem-

ployed are "bachelors," which term

when applied to penguins, includes

both sexes. Some writers call them

"rogue penguins," others "hooligans,"

which should give some idea of their

disruptive influence on their happily

married brothers and sisters. Appar-

ently they are always lurking about,

ready to kidnap somebody's egg or

chick, and more than anxious to fight

a pitched battle for the privilege of

cuddling same. Although this survival

mechanism assures the proper asylum

for the community's orphans in a bit-

terly cold climate, it has been so elabo-

rated that chicks not infrequently

freeze to death while two perfectly

strange adults, one or both of which

may be rogues, battle for its possession.

Penguins are terrific fighters, par-

ticularly during the brooding season.

This propensity has given rise to one

curious and highly amusing custom

among king penguins for which no

one has yet ventured an explanation.

The idea more or less resembles the

lowest comedy act still extant on our

stage and screen—the bathetic slap-

fest. The birds gather in the form of

a circle, each cuddling an egg, and go

to sleep standing up. One of them

awakes and, unaccountably, rouses his

neighbor with a resounding belt of his

flipper. The latter retaliates with a

whacking "back-hand" and instantly

the entire circle is transformed into

a Donneybrook Fair—shillalahs, in

the shape of lean blue flippers, clout-

ing in all directions. Then the free-

for-all subsides as suddenly as it

started. The penguins remain station-

ary throughout, seldom losing hold of

their cherished eggs, and go back to

sleep again, apparently the best of

friends.

Champion of them all is the ,eni-

Cotilinnt'd on paijc 64

INFORMATION
TEST

A few informational high spots that

may be gleaned from this month's

Natural History

Correct answers on page 6+.

1. What two insects has man domesti

cated?

2. What gesture could you make to an

albatross during the courtship season

and expect to have the bird return it?

3. It was used as a bullet against British

troops in India ; when worn around

the neck it keeps off thunder; and it

is of special interest to persons born

in January. What is its name?

4. A soldier has three pets: a canary,

a cat, and a turtle. Which would stand

the best chance of surviving a gas

attack ?

5. Penguins are conspicuous among birds

for their excellent vision and can dis-

tinguish their mates even when they

are mere specks in the sky.

True False

6. Ants are sometimes gem-miners

True False..

7. The greatest wingspread in the world

belongs to

(a) The albatross

(b) The eagle

(c) The ostrich

8. One of the following is known to have

lived from 1766 to 1918; check which:

(a) A Sioux Chief

(b) .A tortoise

(c) -^ penguin

9. What island within 21 miles of North

.America and two and a half times as

large as the State of Rhode Island

has been privately owned for 260

years'

10. It came into being largely because of

a single animal; it promoted human
understanding; and it may be called

the Indian's greatest invention. What
is it?
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YOUR NEW BOOKS
LIFE ON OTHER WORLDS • AFRICA • HISTORY OF JEWELRY

BIRDS • RACE AND RACISM • WHY MEN BEHAVE LIKE APES

WATERHENS • PLANS FOR GARDENS • MICROSCOPIC WORLD

R ACE : Science and Politics

------- bv Ruth Benedict

Modern Age, $2.50

WE hear much about race these days

—most of it extraordinarily ill-

founded and ill-informed. The common
conceptions in pre-Hitle ian times were

confused enough but in the last decade

thev have become worse compounded.

Even the most manifest absurdities and

contradictions by dint of frequent repeti-

tions gain some credence and the voices of

professional anthropologists raised against

them become smothered in the avalanche

of ever more incredible variations on the

racial theme. Myth-making enjoys a

greater popularity than myth-breaking.

In this closely written, admirably rea-

soned book Professor Ruth Benedict takes

race and racism apart, examines what-

ever scientific basis they possess, re-creates

their history and explains their vogue in

terms of social, economic and cultural pat-

terns. Her significant contribution is the

sharp distinction she draws between race

and racism. Race is a legitimate field of

investigation about which some things are

known — precious few — and many un-

known. Racism is a dogma developed by

a number of non-scientific ard inspira-

tional writers in response to social, eco-

nomic and political conflicts. The fallacy

lies in supposing that the scientific body

of knowledge about race supports racism.

It doesn't. Racism is an intolerance, a shib-

boleth of the times which has been made

a convenient tool for more basic struggles.

In a modern guise it is the old intoler-

ance of the in-group for the out-group.

But in this age of science it follows con-

temporary patterns by adopting a pseudo-

scientific learning. Every manufacturer

with a line to advertise knows that one.

This book should be read, it should be

digested, and its truths should strengthen

our democratic faith. H L S

5000 YEARS OF GEMS AND
JEWELRY
------ by Frances Rogers and

Alice Beard

Stokes, $2.50

THE reviewer knows of no new books

on jewelry as distinct from gems,

since the death of Doctor Kunz, so this

work on the history of jewelry making

and wearing through the ages has a

place unfilled by other gem books. The

authors have previously published works

on glass and communications and water

and now turn their attention to another

subject which they feel appropriate to a
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popular treatment. The book begins with

the first glimmerings of prehistoric man's

interest in pretty pebbles, carries on

through Egypt, Greece and Rome, medie-

val and Renaissance Europe, and spreads

out in chapters on seventeenth, eighteenth

and nineteenth century jewelry. There

are many myths and anecdotes retold

here that make it interesting reading. An-

other chapter tells of the development of

jewelry in the United States and traces

the history of two of the better-known

gem dealers. In the course of this recital

something is told of the technical aspects

of jewelry manufacture as it is practiced

today. Cutting forms, synthetics, imita-

tions and doublets are described.

The third section deals briefly with the

gem stones themselves. The book is illus-

trated with many pen and ink sketches,

and halftone plates, many of them of ob-

jects in the Metropolitan Museum. They

are only there as cake frosting, however,

for there are few references to the illus-

trations in the text.

It might be suspected that the authors

of books on such diverse subjects are

only assembling information published

elsewhere and rewriting it in an interest-

ing and readable fashion giving a novel

atmosphere and approach to the subject.

If this is so, then it is well and interest-

ingly done. However, there is little new
information and the third section con-

tains a number of mistakes. The remain-

der is very acceptable as a handy, brief

and interesting history of jewelry making

and wearing through the ages.

F. H. Pouch.

Beyond the smoke that
thunders
------ by Lucy Pope Cullen

Oxford, $3.00

EARLY in this century a rich deposit

of copper ore was discovered far up

in Northern Rhodesia. Only twelve years

ago its exploitation began. Just as he came

upon the outcrop, the first prospector had

shot a pine buck, so the mine became

known as the Roan Antelope. If you want

to know the devious way by which the

copper was located, what life is like in

a new African mining camp, and lots of

strange facts about Rhodesia, read Mrs.

Cullen's book.

She spent six years at the mine, and kept

open eyes on everything around her. The

strange behavior of white people and

black, especially native servants, is dis-

cussed with humor and understanding.

The animal of the bush, and those kept

alive as pets, are described most sympa-

thetically. Think of trusting the judgment

of a tame monkey as to mushrooms safe

to eat! The "turkey buzzard" of southern

Africa is, of course, a ground hornbill,

which can become a most amusing door-

yard fowl.

The "Smoke that Thunders" is Victoria

Falls, north of which Mrs. Cullen spent

most of her time. But from Southern Rho-

desia, too, she gives a splendid account

of a private game reserve belonging to

the extraordinary Mr. Robins. Would that

Africa had more like him, and that his

original method of warning elephants to

depart were more widely used !

Even a naturalist who knows Africa

will read this volume with pleasure and

profit. But it should appeal most of all

to housewives who think they would en-

joy life in the wilds and to secretaries

who have dreamed of marrying the boss

in some faraway bonanza.

James P. Chapin.

This living world
- - bv C. C. Clark and R. H. Hall

McGraw-Hi 1-25

WHEN is a textbook not a textbook?

It rarely happens that a textbook is

so planned, written and illustrated that it

bridges the wide gap which exists between

a textbook and popular nonfiction. This

book was written as a text for a college

course in science. Along with its compan-

ion volume, This Physical World, now

in preparation, it will fill the need for

good textual reading for the newer type

of college course on science for nonscience

students. A study of this book proves it to

be very suitable reading for anyone inter-

ested in obtaining a good introduction to

the world of science.

One senses that the authors have tried

to do something different. The easy, fast-

moving narrative style of writing com-

bined with accuracy of data and a wealth

of illustration makes the book a delight

both to eye and mind. This book is an at-

tempt to "present in a form which com-

bines accuracy with pleasant reading, the

gist of modern knowledge about the living

world, with special reference to the physi-

cal development of man and the structure

and functioning of his body." The authors

have been successful in attaining this end.

Beginning with a discussion of the phys-

ical environment which supports life and

the general characteristics of living things,

the authors continue with an account of

the development of life in the geologic

past. Then there follows a treatment of the

complex physical organization and func-

tioning of the human body. Here is a book
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on the science of life written for man
which places the accent quite correctly on

man himself. Wherever possible the au-

thors have been wise enough to introduce

the different topics by first referring to

common knowledge and then proceeding

to material not so generally understood.

Anticipating the possibility of the desire

of certain readers to delve more deeply

into the mysteries of life, the authors have
added excellent annotated lists of refer-

ences at the end of each chapter.

The authors are to be complimented on

their timely choice of illustrative mate-

rial. The photographs are, for the most
part, new and very aptly suited to the

text. The excellent drawings and charts

by Louise Waller Germann leave nothing

to be desired. All in all, This Living

IVortd does complete justice to its title.

It has no new contributions to make to the

science of life, but the authors have suc-

ceeded in their plan, namely, to make the

science of the living world a living thing

for the layman. , „ c,' John R. Saunders.

The aiicroscopic world
- - - by Frank Thone

Messner, $3.00

DOCTOR THONE has written a very

readable and interesting survey of

the teeming community of invisibly small

organisms which permeate all of our en-

vironment. The material is well balanced

and organized so as to give the reader a

reasonably comprehensive picture of a vast

section of the living world. The strange

facts, curious animals and plants described

here should indeed stimulate almost anyone

to delve further into the lives of our unseen

neighbors whose activities have at times

so profound an effect upon our own lives.

The first chapter discusses the micro-

scope itself, the window through which

we must look to examine the microcosmos,

the second a brief history of the subject,

the third a general review of the micro-

scopic animals and plants with some ex-

cellent definitions of terms. From the third

through the twenty-first, each chapter is

devoted to the exposition of some particu-

lar aspect of microbiology. The twenty-

second and last deals with recent advances

and research now in progress. This is in

some respects the weakest chapter in the

book as it is largely devoted to a single

piece of work, Doctor Regnier's attempts

to produce germ-free guinea-pigs. How-
ever, as the author writes, "So extensive

are the various fields and so numerous the

research workers in them that it is ob-

viously impossible to give in so limited a

space a comprehensive picture of original

investigations now going on in microbi-

ology."

The book is illustrated by numerous pho-

tographs, including a number of micropho-

tographs, which range through the whole
gamut of quality from the excellent as Doc-

tor Roemmert's of a heliozoan on page 124

to the downright bad as the yeast cells on

page 172. It also seems a bit misleading

that some of the photographs which pic-

ture enlarged glass models rather than the

actual organism are not so indicated.

John C. Armstrong.

VOTR XKW BOOKS

Why men behave like

apes and vice versa
by Earnest Albert Hooton

Princeton University Press, $3.00

A MERICAN anthropology has been
^ * considerably enlivened in recent

years by a series of books from the witty

pen of Professor Hooton, who has never

hesitated to be humorous where dull so-

lemnity might have served.

The present work is devoted to the

thesis that behavior and organic struc-

ture are intimately correlated. No claim

is specifically made that behavior is caus-

ally linked with variations in anatomy,

hut rather that they are "co-terminous."

If I understand correctly, this means that

the organism tends to acquire special be-

havioristic patterns more or less simul-

taneously with anatomic deviations. Thus
behavior and structure evolve pari passu

but independently. There are, however,

hints that Hooton is prepared to go fur-

ther in linking body and mind.

The field which Hooton surveys for

evidences of his contention begins with

the primates, passes through the various

stages in the evolution of man, embraces

the modern human races, and ends with

a consideration of the individual. In this

last, he presents a masterly summary of

Sheldon's technique for the classification

of variations in body build.

Interwoven contrapuntally with this ma-

jor theme runs a secondary one which

has appeared in former books. Society is

only as good as the population that com-

prises it. To neglect the biological heri-

tage of the nation, to fail in preserving

and improving its quality, to resort to

sociological panaceas instead of selective

breeding spells doom for the nation. As
part of a concerted research for the un-

derstanding and improvement of society,

Hooton envisages the study of behavior

and structure as an important foundation

*'°"'^-
H. L. Shapiro.

The book of garden
improvements

by Walter Brent

Chemical Publishing Company, $2.50

MOST books that are written on the

subject of gardening give instruc-

tions for planning and building. This new
one. The Book of Garden Improvements—
Over 1000 Ideas and Plans for Amateur
Gardeners, reverses that procedure by

giving detailed plans whereby the old

garden can be enhanced by remodeling.

The author, an Englishman, has also in-

dulged many times in the giving of advice

to builders of gardens. He has written a

number of books and for years has edited

garden magazines. It was the author's

custom, whenever possible, to travel about

the English countryside so that he might

discuss gardening problems with their

various owners. Since the more frequent

questions which were asked him had to do

with the improvement of gardens already

established, he decided to write this hook

as an answer to such inquiries.

Even though the English gardens are

under consideration here no doubt gardens,

whether English or American, look just

as uninviting if the pergola has no reason

for being, the walk be too puny for the

size of the garden, or a plant which was
intended for a three-foot space grows to

a seventeen-foot size. Undoubtedly many
of the suggested plants are species that

respond best to English climate and many
Americans may have difficulty in reckoning

the cost of building materials since these

are estimated in so many pounds and shil-

lings instead of dollars and cents. But the

rules given for making, say, an ornamental

wall, trimming a hedge, making a flag-

stone walk, sunken pond, attractive fence,

pergola, trellis or gate, will not vary much
whether it be for this area or for areas

abroad.

The suggestions given are very definite,

such as, ''The minimum width for a turf

edging is 12 in.; if narrower you can't

mow it with the lawn mower." or, "no path

should be narrower than 2 ft. 6 in.; other-

wise it tends to lose all meaning as a path;

it looks like a track
!"

The book is profusely illustrated with

line drawings, black and white photo-

graphs (which are not too clear at times),

fifteen color illustrations (of the seed cata-

logue type) which are rather effective in

showing formal garden designs. In fact,

if you have become tired of your garden

you may find help here among the many
hints given for the improvement of nooks,

retreats and vistas which do not satisfy

your artistic sensibilities.

Farida a. Wilev.

The rock book
- - - by Carroll Lane Fenton and

Mildred Adams Fenttm

Doubleday, Doran, $6.00

THE geological account contained in

Our Amazing Earth written by Doc-

tor Fenton two years ago is supplemented

by this latest work on more restricted as-

pects of the science. First the building

particles, the minerals, are discussed.

Some of the more important ones are

described, the uses and best known oc-

currences listed. From the minerals, the

authors then go to the processes by which

rocks are formed, beginning with the ig-

neous rocks and the various types of

igneous bodies, making their descriptions

clearer and easier by means of the min-

erals which have already been described.

This same process is followed in pre-

paring the way for the sedimentary rocks,

the manner of their formation and the

various kinds of sediments, and resultant

rocks, then the metamorphic processes

and the metamorphic rocks. It leads to

a clear and good understanding of the

principal geological processes, the struc-

tures of the earth's crust and the proc-

esses by which they were made.

.•\ fine popular bibliography and collec-

tion-suggestions conclude the book. The
plates are excellent and the color plates

of minerals, of which they are a dispro-

portionate number, are probably the best

that have been published so far. A few
rock pictures in color would have rounded
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out the illustrations and have given the

hasty "thumber-througher" a truer picture

of the contents.

The mineral chapter is b}' far the

poorest section. It is often inaccurate and

misleading in its statements and few min-

erals have completely correct descriptions.

To quote some of the more glaring er-

rors: in speaking of spodumene, Doctor

Fenton says, "a green variety (kunzite)

is found in California." [Kunzite is pink

—hiddenite, the green variety, is found

in North Carolina.] "Emeralds come

mainlv from Brazil, Ceylon, Hindustan

and Colombia, a few have been found in

North Carolina and Colorado." [None

are found in Ceylon, Hindustan or Colo-

rado; Colombia, Africa and Russia are

the important localities.] After saying

that "most collectors cannot distinguish

[orthoclase and microcline] unless the mi-

croline is a bluish green . . ."the author

pictures microcline crystals in Plate 8 and

labels them orthoclase.

There are also many misleading state-

ments on mineral sizes, listings of exact

crystal dimensions of some particular

specimen under many minerals, taking the

place of a statement of the general range,

and implying that it is unique, rather

than an average for the occurrence. The
remainder of the book is far better. It is

unfortunate that these minor, but impor-

tant, mistakes were not corrected before

publication, as they so easily could have

been had the manuscript been read by a

mineralogist at that time.

F. H. POUGH.

Preface to eugenics
..-...-by Frederick Osborn

Harper, $2.75

EUGENICS is one of those words that

belong well up in Mr. Stuart Chase's

semantic series, among those phrases

whose emotional overtones obscure their

fundamental meaning. After reading Mr.

Osborn's well-balanced and persuasive

introductory chapters in his Preface io

Eugenics which deal with the interrela-

tions of birth rate, heredity and environ-

ment in shaping the present and future

character of our population, any linger-

ing doubt on the wisdom of a sane eu-

genic policy must inevitably vanish.

Scientists, like other human beings, are

prone to exaggerate, especially if they feel

that they have a message that other mem-
bers of their co-fraternity are too blind

or too dull to see. Consequently we have

been deluged on the one hand with mina-

tory literature intended to awaken horrid

fears that our biological heritage is rap-

idly degenerating and, on the other, with

assurances that everything will be all

right as long as some special environ-

mental reform is adopted. For the most

part eugenists have fallen into the former

category. Mr. Osborn, however, has es-

chewed either extreme. He has calmly

assayed the most significant research on

the subject and has arrived at the convic-

tion that both nature and nurture require

consideration in a sound population pro-

gram. In this common-sense view he oc-

cupies a most uncommon position and to

my mind the only tenable one.
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But Mr. Osborn is not content with

merely pointing out the nature of the

problem confronting us. He offers a care-

fully considered program adapted to the

social and psychological conditions pecu-

liar to the United States. In fact, he is

decidedly optimistic that existing social

agencies can easily be developed into an

effective mechanism for the improvement

of our population.

Preface to Eugenics represents the ma-

ture thought of a profound student, with-

out being difficult to read. It will, of

course, be on the list of everyone seriously

interested in the welfare of our popula-

tion. But it is more important that those

who have distrusted eugenics read it.

H. L. Shapiro.

John and william bar-
tram
.------ by Ernest Earnest

University of Pennsylvania Press, $2.00

T N company with the increasing interest

-' in the influences which have led to our

present American pattern of life is this

absorbing biography of the Bartrams,

father and son, botanists and men of let-

ters. It is an analysis of the background

of eighteenth century Philadelphia which

made possible the scientific and scholarly

pursuits of these men and of the influ-

ence which they had upon subsequent life

and letters. Through his explorations of

the eastern United States and collections

of new plants from colonial America, the

father, John, not only increased knowl-

edge of the plants of this continent but

completely altered the fashion in gardens.

Both father and son wrote of their trav-

els, but the latter, with more romantic

imagery, had a more important influence

upon literature, notably that of Coleridge

and Wordsworth.

For a most interesting picture of the

small world of the eighteenth century, in

which almost all the important men, both

in Europe and colonial America, knew

each other, this is recommended reading.

J. W. Thomson, Jr.

A WATERMEN'S WORLDS
-------- by Eliot Howard

Cambridge University Press, $2.50

THE waterhens {Ctllinula chloropus)

of which Mr. Howard writes are his

near neighbors. For 29 of 30 years their

kind has occupied a third of an acre pond

beside his English home. Given the oppor-

tunities offered by this intimate associa-

tion, it follows that Mr. Howard has pen-

etrated far into what he calls the "water-

hen's worlds." In this volume he presents

the results of his studies of the worlds of

sex. Beginning early in February, when

the birds become sex-conscious, he follows

the development of their family life from

the first evidence of courtship to the dis-

missal of the young.

The worlds of territory, of sex, with the

platform as a stage for its manifestations,

of the nest and eggs, of incubation and

treatment of the young are reviewed with

sympathetic insight and made real by

George Lodge's fine drawings. The bird's

delicately adjusted activities are sensed

with perceptior.s so keen one might well

believe that through prolonged association

Mr. Howard had become a waterhen!

In the four opening chapters it is shown

that the phenomena of the nesting season,

while largely the outward manifestation

of changing inward conditions, may also

be governed by environmental associa-

tions. Thus with the laying of the eggs

and beginning of incubation there is a

cessation of sexual intercourse, and dis-

section would have shown an accompany-

ing decrease in gonadial activity. But

there was a male who, during the absence

of his mate, resisted the advances of a

strange female as long as he remained in

home territory with which his wife was

associated. He yielded, however, to the

intruder when they met in other sur-

roundings, thus indicating that he was in-

fluenced by external rather than internal

conditions.

In the final, or explanatory, chapter,

entitled "The Becoming," the speculative

psychologist seeks his way through water-

hen worlds un!:nown even to waterhens

and where we are soon lost in a maze of

cryptic philosophy. p ^ q

Wings at my window
by Ada Clapham Govan

Macmillan, $2.50

CHANGING the gender and the cen-

tury, Mrs. Govan is a modern St.

Francis of the Birds. She does not preach

to them: she lets them preach to her. Out

of illness and sorrow her birds led her to

health and happiness.

This book is for bird lovers, whether

amateur or professional. It is also full of

human interest; people who start it not

knowing a robin from an oriole, won't

lay it down. It combines the power of a

soul to conquer against odds, with the in-

comparable power of the birds to cure.

And it adds for good measure original

data of how to attract, feed, and care for

birds around one's home. No professional

conservationist could write a more win-

ning or a better informed plea for bird

protection. Mrs. Govan in her simplicity,

her affectionate humor and her vitality,

can herself hardly realize the value of

her work. First, she learned to bring the

birds to herself. No,v, her book will

bring others to the birds.

Beside her home, she counts 300 fox

sparrows, and once 164 evening gros-

beaks. She supplies 290 pounds of bird-

seed in four months. She cuts yarn for

nests so generously that 700 pieces are

flown off with in one morning. She

watches the courtship of the purple finch.

Her birdbanding ventures make good rec-

ords as well as good descriptions of how

to handle trapped birds. Her imagina-

tive references to birds' facial expressions

run away with her for a bit, for, while

birds can erect the feathers on various

parts of their heads, they are incapable

of facial expression as we know it in

man or dog.

Dorothy Bayley's drawings are on a

par with the charm of the whole book.

Grace E. Barstow Murphv.
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Life on other worlds
by H. Spencer Jones

Macmillan, $3.00

ARE there inhabitants on Mars? What
is the probability of life on Venus?

Of the thousands of questions asked by

visitors to the Hayden Planetarium these

are among the most numerous. It is a nat-

ural curiosity that inspires such inquiries,

and members of the Planetarium staff

make every effort to provide answers

whenever possible.

Life On Other IVorlds, by H. Spencer

Jones, Astronomer Royal of England, of-

fers Mr. John Q. Public the most compre-

hensive and intelligent discussion of this

problem that we have yet discovered. As

a scientist of high standing among his con-

temporaries, Doctor Jones tackles the

problem in a most logical manner. After

painting a word picture of the universe

as it is known today, he reviews the con-

ditions necessary for life as we know it

on the earth. He discusses the methods by

which the modern astronomer studies the

planets and tells in detail what is known

of the physical conditions on these neigh-

bor worlds.

He explains that Venus may be in a

condition somewhat similar to the earth

many hund-eds of millions of years ago.

This planet may some day see the devel-

opment and evolution of life as it has

evolved here. As for Mars, he suggests

that some forms of plant life may exist

there. Aside from these planets, he argues

that life as we know it cannot exist else-

where in the solar system.

Life On Other JVorlds provides lively

reading and can be relied upon as the last

word on a question that is of interest to

scientist and layman alike.

Robert R. Coles.

The tetrapod reptiles
of ceylon

- by P. E. P. Deraniyagala

Colombo, Ceylon: Colombo Museum, Rs.

10/-. London: Dulau & Co., Ltd. 15/-.

'"T^HE first volume of this comprehen-
^ sive treatise constitutes the fourth vol-

ume of the Colombo Museum Mono-
graphs on the Zoology of Ceylon, and is

published by the Government of Ceylon.

It deals with the testudinates and croco-

dilians, while the second half of the work

will be devoted to the lizard-like forms,

including the limbless skinks which "al-

though not literally tetrapodal, retain ves-

tiges of the limb girdles." It is provided

with a systematic arrangement of the

Ceylon reptiles with which the author

deals, a glossary of scientific terms, in-

dexes of native, English and scientific

names and a nine-page bibliography.

Each species is described in considerable

detail, attention being given to osteology,

ontogeny and habits. Thus it is not only

a valuable reference work for the special-

ist, but instructive reading for the amateur.

The 412 pages of text are generously inter-

spersed with drawings and photographs by

the author.

YOUR NEW HOOKS

American wild flowers
by Cecile H. Matschat

Random House, $0.50

NINETEEN of the 264 familiar color

plates which orginally were issued

in Wild Flowers of Neijj York, and later

appeared in Wild Floivers, are used in

this slender volume which is designed to

stimulate the juvenile interest in wild

flowers. A number of additional species

are pictured on the end papers, together

with brief comments upon them. The text

accompanying the color plates is interest-

ing and written on a juvenile level; the

scientific names are relegated to the table

of the season of bloom at the end of the

book.

J. W. T., Jr.

Ultima THULE: Further

Mysteries of the Arctic

by Vilhjalmur Stefansson

Macmillan, $3.50

FOR anyone familiar with Stefansson's

published writings of the last three

years, this volume comes as a logical sequel.

He has such a faculty for accumulating and

marshaling facts and data that the re-

search on his preceeding work on Iceland

must have yielded him more material than

could justifiably be used.

Under the present title we have three

main subdivisions. The first, "Pythias and

Ultima Thule," reviews all the pertinent

facts and suppositions showing whether

Pythias the Greek did or did not visit Ice-

land in the fourth century B.C. As far as

the average reader, unfamiliar with the

pras and cons of this scholarly problem,

can discern, he has exhausted all of the

real and supposed aspects of the case. Al-

though Mr. Stefansson offers no very posi-

tive answer to this ancient question, there

is little doubt as to his own convictions.

The second section, titled "Did Colum-

bus Visit Thule?" is probably of more

general interest, for many people must

have heard some previous reference to this

scantily documented trip to Iceland. Long

a controversial question, he has reviewed

its historical background, the data on which

it was founded, and the attitude of va-

rious writers since the death of Columbus.

Included is a previously unpublished con-

tribution toward the solution of this prob-

lem. Miss Eloise McCaskill's retranslation

of the original reference, and her study

of a map made by one of Columbus' ship-

mates. Again, although the reader is chal-

lenged to form his own conclusions, there

is no doubt as to the author's convictions.

The third part, "Were Pythias and Co-

lumbus Right about Arctic Climate?" is a

chronological presentation of man's con-

ception of Arctic weather. To most of us,

it may be a surprise to learn that there are

some observers who maintain that there is

no summer season in the Arctic. The re-

viewer believes that Stefansson has taken

these too literally and in his refutation has

gone to the other extreme. As he himself

hints, the truth is hard to generalize about.

Junius Bird.

ULtlmcL "ThuU
byVilhjalmar Stefansson

More of the fascinating "Un-

solved Mysteries of the Arc-

tic,"' ranging back to ancient

times.

S3.50

GtQQnLana.

]Ciei A/ottk

11 [liium S. Carlson

New, timely, authoritative

description of our most sig-

nificant border and its peo-

ples; based on a winter's

stay among them.

$3.00

nil bookstores

THE MACMILLAN COMPANY
60 FIFTH AVENUE NEW YORK

For all who enjoy ihe advcnlure of life 011

THIS AMAZING
PLANET

This cxoiliiig book has been wrillen by

ROY CHAPMAN
ANDREWS

Strange, Curious, Fascinating Facts of

Natural History

IN his many trips of exploration into every

country of the world. Doctor .Andrews

has picked up curious items about animals,

about puzzling happenings, about popular

misconceptions, and about scientific discov-

eries. Now for the first time these have

been brought together between covers, in

response to an overwhelming demand.

The subject matter covers a wide range,

from wild ducks and gorillas to the do-

mestic cat, concerning which readers of

N.VTURM. History have already had a sam-

ple in Doctor Andrews' engaging story of

'Lord Jitters," published in last month's

issue of the Mnga/ine.

SPECIAL OFFER TO READERS OF
NATURAL HISTORY MAGAZINE

While they last .Vutographed, First Edition

copies of This Imazimi Planet, inscribed

with the owner's name, may be purchased

from the Museum Book Shop in the .Ameri-

can Museum of Natural History.

THIS AMAZING PLANET • S2.00

G. P. PL T>AMS SONS. \.w York
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The immigrant in
american history

- - by Marcus Lee Hansen

Harvard University Press, $2.50

'

I
*HE varieties of snobbery are infinite,

J- but while some are universal others

flourish only under special circumstances.

In all colonial areas the first settlers take

on the pride of priority, but in America
this form of snobbery has assumed fan-

tastic and often ludicrous proportions. Per-
haps nowhere in the modern world has so

complex and sustained an immigration in-

undated a comparable area as in America;
and consequently hierarchies within hier-

arches of great complexity have arisen,

based on chronological succession in the

settlement of the United States. Entire na-
tional groups by virtue of 20 or 30 years
antecedence in reaching these shores have
either assumed or had airs of superiority

thrust upon them by a following wave of

different origin. Those of colonial descent
feel a subtle but pervasive superiority over
all the immigrant stocks reaching America
after the Revolution. The Irish and Ger-
mans who settled in the United States in

the middle of the nineteenth century had
to endure native prejudice, but in turn

scorned the Hungarians, the Italians and
the Poles who succeeded them. The Jews
of pre-Revolutionary families, if they have
not already been absorbed in the general
population, consider themselves aristo-

crats, and the German Jews of the fifties

rank themselves above their Polish and
Russian cogeners of the eighties and nine-

ties.

The ramifications of this mild form of

national lunacy are too complex, however
fascinating, for a brief review of a book
which I have found to be an unqualified

delight. I mention them only because a

species of this attitude has blinded our pro-

fessional historians to the part which the

nineteenth century immigrant has played
in American life and which Professor Han-
sen in this posthumous account of the im-
migrant in American history was one of

the very few to perceive. In the nine chap-

ters or essays which comprise the book, he
has taken various aspects of this immigra-
tion and linked them to our common his-

tory. He has characterized the distinctive

qualities of the migration from 1815 to

1914 as well as its community with the
colonial immigration. He has drawn a
composite picture of the hardships and
trials encountered from the casting off of
home ties until the establishment of new
ones in the New World. The role of the
immigrant in the westward expansion, his

stabilizing of democracy in the critical

years after the Revolution, his contribu-
tions to Puritanism by means of conformity
and reaction, his gifts to American pat-

terns of culture form topics for discussion.

The wealth of material still awaiting pa-
tient research, which Professor Hansen
outlines in a final chapter, is alone enough
to whet one's appetite for a more complete
treatment of a sadly neglected field.

I read this modest but illuminating book
with a mounting pleasure. It has authority;
but what is more, it has a profound sig-

nificance.

H. L. Sh.apiro.

Gemstones
G. F. Herbert Smith

Methuen, 18 s

npHIS admirable text, the first edition
-•- of which appeared in 1912, has been

a standard of popular reference since that
year. Dr. Herbert Smith, however, has
produced in this, the ninth edition, what
amounts to a new and very much up-to-
date book.

As the publishers point out in their

prospectus, the scope of the rewritten text

has been widened so that its appeal is no
longer confined to that section of the pub-
lic interested in a popular handbook on
gems, but may also be used as an authori-
tive tool by professioml gemologists
throughout the English speaking world.
What impresses one chiefly is the mas-

terly way in which the great mass of in-

formation about gems has been organized
so that a given fact or group of facts may

LETTERS

Sirs:
Continued from page

. . . Your magazine is highly prized in

our family by three generations of readers.

(Mrs. U. N.) Donna Isabel Bethell.

Upper Montclair, N. J.

Sirs:

... I enjoy your magazine very much
and always look anxiously for the next

number.

W. T. Shipe, M.D.

Middletown, Ohio.

To THE Editor of Unnatural History:—
In your current number you feature an

article on Eo Hippus. And what you don't

do to Natural common sense let alone
History.

And then your printing of Knight's
"Resurrection of the Dawn Horse," Mira-
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bile Pictu. Waly Disney should hire Knight
for the second edition of Fantasia.

Dr. Weyer, if we dominies, who are sup-
posed to walk around with our heads in the

fog, allowed our imagination such wild
range in theology, as the forementioned is

in what is supposed to be science, we would
be laughed out of any asylum.

I had long intended writing the Museum
about their Hall of the Age of Man, and
its paper mache concoctions. Not that I

have hopes for any, mind who sponsors
such nonsense as science: but simply be-

cause I shed a tear for the little children
who are shown such wrongness.
Not that I expect, but to put one country

parson on record as able to see how the

Devil operates. I shall pray for you. Do
you ever feel repentant?

Cheerfully and hopefully yours,

Edwin I. Stearns.

First Presbyterian Church,

Whippany, N. J.

be readily found and correlated. The au-
thor has accomplished this without in any
degree sacrificing the charming lucidity

of diction which has characterized his

book throughout its eight previous edi-

tions.

Such terms as "igmeraW (synthetic
emerald produced by the I. G. Farben-
industrie) and "endoscope" (the micro-
scope accessory used to diflferentiate na-
tive from cultured pearls) are fully dis-

cussed, and serve to indicate to what an
extent Gemstones has been brought strictly

up to date.

The new edition adds about 120 pages
over previous ones, but owing to the dif-

ference in format and typography, it con-
tains upward of 200,000 words over any
previous one. New halftone plates have
been added and substituted, and many
new and better line cuts explain the letter

press. It is unfortunate that the four color

plates are not up to the standard of the
British Museum postal cards in accuracy
of color.

H. P. W.

Jewels and gems
- - by Lucile Saunders ^McDonald

Crowell, $2.00

'"T'HIS gem book is unusual in that it

-^ tells little about gems, but a great
deal about jewels. Here is no dry, scien-

tific discussion of the various gem stones,

but rather a fascinating collection of

stories, legends, and myths concerning

jewels. Most of the emphasis of the book
is placed upon the gems of the Orient,

and some of the most vivid stories are

those of Great Moguls of India, who
must have been very disagreeable people.

The chapter headings, such as "Moonlit
Dewdrops," "Thieves in the Garret,"

"Stone Trees, Kangaroos, and Opals,"

"The Ruby Kingdom," "Sun Stone and
Desert Gem," "Isles of Riches" and so

on, give a very inadequate idea of the

content, but somewhere through the book
most of the gem stones are mentioned,

and there's usually an entertaining bit of

story telling.

A tremendous amount of research into

original sources went into the writing of

this book and it would have been inter-

esting if a list of references had been
given. The chief criticism of the book is

that the author, while well versed in the

old literature, lacked the background of

science which would have enabled her

to distinguish between possible and im-

possible tales and, much more important,

to know what gem was meant by the

older writer. Gem terminology has been

badly confused through ignorance and
dishonest misrepresentation, and the un-

wary author can fall into a terminology

trap, as Mrs. McDonald has done. Her
chapter on topaz really describes a yellow

sapphire, her "precious" amethyst is really

violet sapphire, and so on. It is good read-

ing, but the author is no authority on gem
names or relationships. Remember that

it is purely a story book, have an authori-

tative, if dry, gem reference handy, and
enjoy yourself with this book.

F. H. Pouch.
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CATCH A COMET
By Charles H. Coles

Chief Pholografhe

A COMET for New Year's Eve! How
fine, thinks the astronomer, amateur

or professional. Something new in the

sicy to watch. It has been 30 years since

we saw a good, naked-eye comet. Accord-

ing to the laws of chance, we should have

had one before this. Let us make a portrait

of this celestial visitor.

Cunningham's Comet should be an in-

teresting object in the sky, and if you

search the heavens shortly after sunset

around the beginning of the New Year,

you will be able to see this luminous giant.

Certainly here is an opportunity for those

enthusiastic camera fans who thrive on

unusual photographic stunts. Shooting such

a celestial object is an interesting experi-

ment, quite different from the usual run of

picture taking.

Motiiitnig the ca?iiera

Because a time exposure will be needed
to record a relatively dim object such as a

comet, special provision will have to be

made to allow the camera to follow the

movement of the stars. The heavens ap-

pear to revolve around a point in the sky

which is a prolongation of the earth's axis

of rotation. This point is quite near the

Pole Star, actually only about one degree
away, which is an inconsequential differ-

ence for the business at hand.

In order to make exposures of any dura-

tion of the sky, the camera must be set

upon an axis that is parallel to the earth's

axis and must rotate at the same speed but

in the opposite direction. All this may
sound very complicated, but actually it is

quite simple if you can obtain a motion
picture camera tripod with a pan-and-tilt

head. The tripod is set up out-of-doors, in

a place where the wind won't shake it,

with one of its three legs on the north side

of the tripod. The north side is, of course,

the side toward the Pole Star.

Of course you remember how to find the

North Star. Join the two end stars in the

bowl of the Big Dipper with an imaginary
line and carry it up five times this length

until it hits the only bright star in that re-

gion of the sky.

Shorten the north leg of the tripod until

the tripod head assumes an angle with the

ground of 90° minus your latitude. For in-

stance. New York has a latitude of 41°.

90— 41 leaves 49, which is the angle the

tripod head should make with the ground.
Actually, 45° would be close enough for

our purpose. This angle is easily obtained

with a carpenter's level and a 45° triangle.

This tilting down of the head of the tripod

to the north makes the panorama axis

(normally upright) point directly at the

North Star. Note that we do not mean to

point the camera at the North Star, but a

line running straight through the center

of the base to which we screw the camera.

CATCH A COMET

I of Natural History

Making the exposure

Screw the camera onto the tripod head

and swing it to face the comet, using the

sky chart on page 8 of this issue of

N.ATURAL History. This may be something

of a trick, with the tripod at such a rakish

angle. In fact, it may be necessary to add

a small ball-joint to the top of the pan-

and-tilt head. If the tripod becomes un-

steady, guy it with cord to a stake or two

driven into the ground.

Some sort of magnifying sight will be

necessary to guide the motion of the cam-

era. A small telescope magnifying 15 or 20

times or a pair of binoculars fastened to

the camera will be quite satisfactory.

The camera should be loaded with fast

film, the lens diaphragm opened to its full-

est extent, and the lens focused at infinity.

You may be more comfortable while fol-

lowing the comet if you sit on a chair close

to the tripod. When all is in readiness,

look into the telescope or binoculars at-

tached to the camera and watch the stars

drift across the field of view in accord

with the earth's rotation. The effect is

much more noticeable at the edges of the

field, because there the stars will be pass-

ing a stationary boundary.

When a sufficiently bright star comes
into the field to be seen easily, wait until

it is just about to leave the field of the

binoculars or telescope and then open the

camera lens. As it drifts out of the field

of vision, move the tripod head ever so

slowly until the star is brought back into

the edge of the field again. When it drifts

out, bring it back again with a slow move-
ment of the panorama head. Keep the mo-
tion as even as possible by acting as soon

as the star drifts out of sight and bring it

just back in. Continue this procedure until

the exposure time is up. Only the pano-
rama axis need be rotated ; the tilt axis

must remain clamped.

Exposure of fifteen seconds to two min-

utes should prove ample with a lens of

f:4.S or larger, if the fastest film is used.

Since it is impossible to determine accu-

rately the time of exposure, it will be wise

to make several shots, varying the ex-

posure time with each try.

If it happens that the comet can be pho-

tographed only during twilight, infra-red

film may solve the problem of an over-

bright sky. Of course a red filter will then

have to be used over the lens. In either

case the film must be developed for about

double the normal length of time to obtain

maximum contrast.

A striking picture of the comet will be

quite a souvenir to have of this celestial

event. Try your luck at shooting this visi-

tor from beyond as it dashes in for 3 whirl

about the sun. It will vanish soon, perhaps

forever, into the dark emptiness of space.

Even if you don't get a good picture, your
hardships while trying will make fine sport.

uxNEWoMjdL,
llsx4 Qjiajsjuf

.

powers, si.es ami
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J.ALDEH LORIMC. OWECO.M.Y.

NEW MINERAL CATALOG
listing choice polished specimens in

rare agates, minerals, gems, petrified

woods, etc. Illustrated. It's yours for

the asking. Write today.

V. D. HILL
Complete mineral & gem establishment

Rt. 7-H, Salem, Oregon
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Metal Animals
The Bookshop will be pleased

to send you a list of metal ani-

mals also a book list.

Simply write to

THE BOOK SHOP
THE AMERICAN MUSEUM OF

NATURAL HISTORY

Central Park West at 77tli Street

New York City

Answers to Questions on

page 57

1. The bee and the silkworm. See page 20

2. If you bow to an albatross in the court-

ship season, the bird will like as not re-

turn it. See page 57

3. The garnet. See page 30

4. The turtle. Attempts to kill snapping

turtles in a gas chamber indicate that

when the air is not to their liking they

can suspend breathing for an extraor-

dinary length of time. See page 48

5. False. Penguins cannot fly_; and they

cannot distinguish sex even at close

range. See pages 56 and 57

C). True. Ants in western United States

sometimes bring garnets to the surface.

See page 30

7. (a) The albatross. Royal and the wan-

dering albatrosses sometimes reach

eleven and a half feet in wingspread.

See page 55

-S, (b) A tortoise. This creature lived on

the island of Mauritius. See page 47

9. .\nticosti. in the Gulf of St. Lawrence.

See page 25*

10. The Indian sign language, which was

developed as a sort of universal speech

when the bison chase brought fifteen or

20 tribes speaking different tongues

into contact with one another. See pages

32 and 33

BIRDMAN OF THE OPEN SEA
Continued front page 57

peror penguin. Often equal in weight

to a timber wolf, he is an astonishingly

formidable opponent on the slippery

ice of his home grounds. One ship's

record reveals that eight men at-

tempted to capture "the champ" alive.

Lashing out with his flippers, the bird

dealt bruising haymakers until all

eight of his would-be captors were

strewn around the ice. He was mo-

mentarily subdued when one of them

pinioned the terrifying "fists" with a

leather strap. Everyone sat down and

drew a deep breath. But so did the

penguin. The strap burst instantly,

and finally they had to truss him up

with rope, after which he was hoisted

to the deck. Released, he knocked the

inquisitive ship's dog cold, sweeping

him into the scuppers with one mighty

right hook.

Such engaging and illuminating ac-

counts of oceanic bird life are inter-

spersed throughout the species biog-

raphies in Murphy's two splendid

volumes. The books combine readabil-

ity and sound science in so nearly per-

fect a blend that their scarcity would

seem a setback to world education. As

has frequently been deplored, a mere

1 200 subscription copies were printed,

two of which belong to President

Roosevelt. This leaves only 1198 for

the rest of us and it is high time some

sagacious publisher took the existing

color plates under his wing and bal-

anced the budget.

But if Doctor Murphy's influence

has been artificially limited in this re-

gard, it has found other outlets. A
noted lecturer, he has spread the good

word for wildlife conservation all over

the country. Many popular articles

on the same topic have come from his

pen and, as Director of the National

Audubon Society for 20 years, he has

been active in the promotion and en-

forcement of beneficial legislation. Nor

has he lacked for honors. He and Doc-

tor Chapman, are the only living hon-

orary presidents of the National Au-

dubon Society. He has won numerous

medals: The Brewster Medal of

the American Ornithologists' Union,

1937; John Burroughs Medal, 1938;

Cullen Geographical Medal for 1940.

Above all, he has worked unsparingly

to the end that mankind may learn to

understand not only the birds of sea

and land but all of Nature. A few

words from him of particularly timely

importance are herewith subjoined:

Reprinted from the New York Herald
Tribune, July 28, 11)40.

"The people of the United States

face today the most pressing respon-

sibilities that any of their living gen-

erations has known. . . . We must
turn more of our leisure into discipline.

Not only our gains but even our needs

must flow into armaments. Construc-

tive research that would brighten the

future of all mankind must be side-

tracked to meet a threat against price-

less traditions. The urgent call ex-

tends, indeed, out beyond our own
gates as far as the most distant victims

of unprecedented calamity.

"This is the cause of stern necessity.

But, while we throw our strength be-

hind it, let us remember always that

the means are not the end. We have

no intention of militarizing the guid-

ing thought of our nation to the ex-

clusion of more enduring things. Music
will outlive the rattle of machine guns

and painting the splotch of camou-
flage. A healthy countryside, the ir-

replaceable native flora and wildlife

—if we succeed in keeping them—will

abide longer than battleships, but, un-

like precious paper and canvas, they

cannot be saved in the depths of bomb-
proof shelters.

"The conservation of natural re-

sources is never more important than

under the shadow of hostilities. We
have seen in the last war, when the

dust bowl was born, how haste can

join with ignorance to wipe out the

fortunate climax of a million years of

growth. Education must still point

forward rather than into the detour.

Such wisdom as Americans now pos-

sess in the appreciation of undespoiled

nature was not learned by men and

women ; it was, for the most part, im-

planted in the sensitive minds of the

children they once were. This work,

too, must go on, not diminished but

enhanced. Its cost is relatively trifling

but, as an essence of preparedness of

the spirit, we cannot afford to see it

crowded out. For one day, soon or

late, the mists that shorten vision will

lift again, and eyes too long diverted

must be ready for the renascent bril-

liance of the view ahead."

RARE CHINESE SNUFF BOTTLES made
of jade, agate, rockcrystal, lapis, coral,

ivory, amber. Assorted designs; about 2^/^"

higb. Price $7.50 to S24.50 each. H. Bough,
1313 Sixth Avenue, New York.
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LETTERS
Sirs:

I turned to the December number of

Natural History this morning and began

reading "Unchallenged Champion," by

E. Thomas Gilliard. The story was so fas-

cinating that I read to the end without

rising from my chair. It was a marvel of

discovery, and at such a price. It is hard

to visualize students or easy chair scien-

tists climbing mountains under such haz-

ards as those men endured. . . . One finds

only one disappointment in the tale: the

failure to find the headwaters of the falls

or the gold.

But I had planned to write you before

regarding the article on the evolution of

the horse in the November issue. There are

two questions in the mind of this novice:

1. How can the scientists reconstruct an

animal from the small fossilized fragment

that he finds? A mere "shinbone or a piece

of an ear," seems utterly insufficient ma-
terial from which to build a horse.

2. How does it occur, admitting the

truth of the reconstruction, that the horse

has evolved larger than his ancestors? In

the case of the elephant, it has been a de-

crease from the mammoth to Jumbo. Also

the dinosaurs have been replaced by much
smaller reptiles. Why then has the tiny

five-toed "Dawn-horse," Eohippus, de-

veloped into the 2200-pound Belgian cham-

pion draft horse?

These questions are amateurish, but I

am only an inquirer.

. , ^ (Rev.) I. T. Hawk.
Augusta, Ga. * '

The folloiviiiff infnr/natirjii in an-

swer is ffiven by Dr. Geort/e Gaylord

Simpson, the author of the article on

Eohippus referred to:

1. Scientists cannot and do not re-

construct whole animals from a fossil

fragment, a mere "shinbone or a piece

of an ear." They sometimes can iden-

tify an animal from a fragment, but

not reconstruct it. For instance you

might find a human tooth and by

careful study you could be sure it was

human, which is identification, but

you could not tell whether the owner

was male or female, handsome or ugly,

black, white, red, or yellow, or, in

short, you could not draw a picture of

the person, which would be recon-

struction or restoration. As I tried to

emphasize strongly,-—indeed it was the

point of my article— , reconstruction

of Eohippus was impossible until vir-

tually the ivhole skeleton was known.

2. It is the rule in nature that ani-

mals tend to become larger with the

passage of time, not smaller, and the

horses followed this rule. There are

exceptions, and it is not known cer-

tainly why evolution usually makes

animals larger, but it is certain that

this is a fact. The elephant is not a

LETTERS

mammoth reduced in size. In the first

place, some elephants are larger than

some mammoths. In the second place,

the common and largest mammoths
were not the ancestors, but, so to

speak, the uncles of the elephants. The
direct ancestors of the elephants were

smaller than the living descendants.

The same is true of the dinosaurs and

later reptiles. The big dinosaurs were

themselves derived from smaller an-

cestors. They became e.xtinct without

leaving descendants. The smaller rep-

tiles that followed them were larger

than their own ancestors, not dino-

saurs, that lived in the age of dinosaurs.

Sirs:

We enjoyed the story "Where the Cats

Came From" ... ^ ^ BuRRlix,

Curator.

Missouri Resources Museum,
Jefferson City, Mo.

Sirs:

While in the library I was attracted to

your magazine N.\tural History by its

beautiful cover design. I liked especially

tlie articles, "Miracle on Wings" and "A
Snake in the Hand" . . .

,, ,. , ., ,, Ira Sa.muelian.New \ork, N. \

.

Sirs:

I read with interest and a good deal of

agnosticism "A Snake in the Hand," by

E. Ross Allen, as told to Merle Park

Merryday. I have been collecting venom
from the water moccasin for a number of

years and have been working on the

bibliography and actions of the venom.

There are a number of rather serious

errors in the article:

In the account of Doctor MacDonald
there is the parenthetical remark that the

antivenin contained enough rattlesnake

venom and horse serum to kill a crocodile

(page 235). The antigen contains the

venom; the antivenin contains none.

Experiments on snake venoms did not

begin "early in the present century." The
great works of S. Weir Mitchell and his

co-workers were published between i860

and 1897. A survey of the bibliography of

Mitchell and Reichert's Ri'searclirs Upon
llic I'ennms nf Pnisonniis Serpents will

reveal much earlier work.

On page 238 of the article, this state-

ment is made: "When dried it [i.e., the

venom] loses 2o9r of its weight and ap-

pears as white or yellow crystals, which

are soluble in water. Cold has no effect

on these crystals . .
." This contains two

errors: (i) the percentage of water; (2)

the nature of the dried venom.

The venom is a mixture of numerous

substances: proteins, inorganic salts, water,

cells, and cellular debris. It dries in scales

or irregular particles, which have a fairix

high refractive index (1.558 by my mea-
surements) but are amorphous, not crystal-
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line. This was observed by Mitchell and
Reichert. Their description follows: ". . . it

dries into a beautifully cracked mass, de-

ceptively like an aggregation of crystals."

The statement as to the water content

of water moccasin venom is apparently a

perpetuation of an old error in the litera-

ture. Mitchell and Reichert give the

water content as 27.42%. H. Noguchi, in

his Snake Venoms, An Investigation of

I'enomous Snakes ivit/i Special Reference

to the Phenomena of Their Venoms, cites

S. Flexner and H. Noguchi as finding the

water content 30-50%. However, Wolff
and Githens give the water content as

72%; own figure is 75.70%, when the

fresh venom is dried immediately in vacuo

over calcium chloride. All these figures are

for water moccasin venom; other venoms
are quite similar, however.

Mr. Allen states that venom is odor-

less. H. Noguchi states, "The peculiar

odor, often attached to venom, has its

origin in the snake itself." This statement

is obviously ambiguous. I have always

been able to detect a slightly nauseous odor

in the venom I have collected. This odor

is as described above. The odor is similar

to that of egg white.

In view of the numerous errors, I can

hardly accept the rest of the article as

more than another interesting "snake

*'°'^^'"
Robert V. Brown.

Michigan State College

East Lansing, Mich.

Ross Allen answers Doctor Broivn's

criticisms and "agnosticism" as fol-

lows:

( 1 ) Regarding the parenthetical re-

mark in Doctor MacDonald's account

of his snake bite, we did not attempt

to change the original report of the

case. It is true that antivenin is a prod-

uct made from horse blood after the

horse has been made immune to snake

venom.

(2) In our article we did not give

any date as to when experiments on

snake venom began, but referred to

work on treatment of diseases, which

did begin early in the present century.

Study of snake venoms, as such, is a

different subject; therefore, I believe

Doctor Brown's criticism is not justi-

fied in this case.

(3) This is a typographical mis-

take and should have read, "and loses

all but 20% of its weight." Almost

every day I answer this question in

public on how much water is in snake

venom, and our answer is 80%.
Regarding the second part of the

third question, I cannot see where we
erred in our statement. We have found

that the public understands better

when you describe venom as "yellow

crystals," even though it be granted

that dried venom is not crystalline. We
have also found that there is a great

variation in the amount of water in

venoms, and Doctor Brown is incor-
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rect in thinking that all venoms are

similar.

(4) We are correct in saying that

snake venom is odorless, because in the

article we referred to snake venom
freshly taken from the snake. I have

never been able to find an odor in

fresh venom, that is, immediately after

the snake has been milked. However,

there is a nauseous odor in venom
after it has been in contact with air.

Venom improperly dried has this odor.

. . . Since it was an article for the

public, we tried to put it in the lay-

man's language and did not take up

space with uninteresting references

and statistics but gave our own ex-

periences as we had them firsthand. . . .

Sirs: » * «

Your recent article on a sting by a ven-

omous snake has caught my attention . . .

Are venomous snakes known to exist in

the State of Maine? I have grown up in

the popular belief there were none, as

have all my neighbors. But your recent

magazine issue called to mind something

that happened to me about four or five

years ago. I saw a snake lying one morn-

ing coiled in the shaded roadway under

our elms, and went to scare him out. He
didn't move, which surprised me. He was
about twelve or fourteen inches long, of

a general brownish color, I think. I took

him for one of the adders that are very

common here. Just as I stepped in front

of him, I heard a faint sound, something

like a vibrating "whir." I didn't connect

it with the snake till my attention was
called to his tail, which looked like two

tails. It stopped just as I looked at it, and

I could see it was only one, but it must

have been vibrating hard and fast, for a

spiral of dust was coiling up from the

road where it lay. It was unlike any snake

tail I had ever seen, the only one that

didn't taper down to a fine point at the

end. It was about the size of my little

finger, looked as though it had been tightly

and evenly baled round with wire, with

one strand baled over the end lengthwise,

so that two bulges like knobs were pro-

duced, and there seemed to be traces of

more of them coming on either side. I

looked at that tail, I think, about two sec-

onds before the snake struck like a flash

at my ankle. I jumped back out of the way,

after which he fled off into the bushes by

the stone wall.

Though I had never heard a snake make
a noise before (I'm told they hiss but I

have yet to hear it) , I thought he must have

wagged his tail hard enough to make it

whir, and though that was new to me too,

in time I forgot all about it. Last summer

(1939) I looked at your June issue and

saw the illustration of a diamondback rat-

tler. The first thing my eye fell on was

the peculiar knobbed tail, and I think my
temperature went up ten degrees. My snake

did not rattle, at least not what I call a

rattle . . . Can you tell me if there is any

possibility that this snake was a rattler?

If not, then would any of your staff know

of a snake that fits what little description

I am able to give? . . .

Can you tell me if rattlers are supposed
to exist in Maine? I had always thought

we hadn't a venomous snake for a radius

of hundreds of miles. Are rattlesnakes

found in New Hampshire? I've been told

they are, but can't vouch for the truth

of it . . .

Gertrude A. Hardy.
Westbrook, Me.

Charles M. Bogert, of the American

Museum's Department of Herpe-

tology, answers Miss Hardy's questions

as follo'ws

:

Many of the harmless snakes in this

country, as well as in other conti-

nents, vibrate their tails in much the

same fashion as do the rattlesnakes. In-

deed, we have reason to assume that

the vibration of the tail probably pre-

ceded the evolution of the rattle, and

further, was a factor in its develop-

ment as an organ used expressly for

purposes of intimidating and alarming

the enemy. Our larger snakes, in par-

ticular the racers, black snakes, and

pine snakes, vibrate the tail in such a

manner that if they happen to be in

contact with dry leaves or even twigs

in the underbrush, a noise comparable

to that made by rattlesnakes is pro-

duced. This may, of course, be con-

strued also as "mimicry" of the rattle-

snakes, and may be of real value to

the harmless snakes, since we definitely

know that certain enemies of snakes

will not attack a snake with rattles.

The knobbed tail on the snake ob-

served by Miss Hardy may have been

normal, but many snakes lose portions

of the tail through accidents of vari-

ous sorts, and a "blunt tail" is not a

rarity on most of the larger species.

The State of Maine can probably

claim the distinction of being the only

state in the United States that has no

indigenous venomous snakes. Two rec-

ords of the timber rattlesnake in Maine

were published in 1863, but these have

never been substantiated, and the

copperhead is known only as far north

as eastern Massachusetts. Rattlesnakes

are known in New Hampshire, spe-

cifically in Carroll and Merrimac

Counties. Therefore, we feel quite

safe in stating that the snake encoun-

tered is quite harmless, despite the fact

that it struck in such a business-like

manner. Many harmless snakes, par-

ticularly young ones, frequently resort

to the most impressive displays, but it

is entirely bluff, calculated to intimi-

date the enemy. Usually the wide-

spread mouth is closed before it actu-

ally reaches the enemy since without

fangs, such a "strike" would be in-

efifectual at best.
Continued on page 115
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THE MUSEUM and EXPLORATION

OUR EARLIEST ANCESTORS had an impelling de-

sire to find out what lay over the next hill;

what secrets were hidden in the primeval
forests; what those lands glimpsed through the gray
mists across the Arctic Sea, were like. This restless

desire to know the world about him sent primitive

man wandering to the uttermost corners of the

earth.

After the dawn of civilization the same urge to

know all the lands and seas sent the Vikings and
Columbus to discover the New World. It sent

Magellan and De Soto, Lewis and Clark, Stanley,

Peary and Byrd and countless others to mark on
the map every mountain range, lake and desert and
river.

But modern exploration is not the same job that it

used to be even twenty years ago. The old days of the

Arctic explorer foot-slogging behind his sledge are

gone. Exploration has entered a new phase.

The great pioneer lines of discovery have been
thrown across the continents in every direction. To-
day there remain but a few small areas of the world's
map unmarked by explorers' trails or where an air-

plane has not droned about the mountain peaks; only

a few small areas whose topographic features are un-
known. But that does not mean that there are no new
worlds to conquer! It means only that the explorer
must change his methods. There are vast regions

which potentially are terra incognita. Many are

mapped poorly, if at all, and some hold undreamed of

treasures in the realms of science. To study these

areas, to reveal the history of their making, to learn

what they can give for education, culture and human

welfare—that is the exploration of the present and of

the future.

But in order to learn the history of a country one
must make collections—rocks and fossils, mammals,
birds, insects, reptiles, plants, fish, archaeological re-

mains and specimens of anthropology. All these must
come to an institution for study if we are to interpret

them correctly and see how they fit into the great

scheme of nature. Also they must be permanently pre-

served. Universities are not equipped to handle large

collections; neither are geographical societies. Mu-
seums stand alone in their facilities for scientific ex-

ploration.

From the very first it was recognized that explora-

tion is the lifeblood of a natural history museum. It

brings to the institution new facts for research and
publication, new specimens for exhibition and for

public education. Some of the greatest expeditions of

modern times have been fostered by the American
Museum. In 1930 its exploration program reached

the maximum with 37 expeditions in the field. Today
we have less than ten, but the need to push scientific

exploration vigorously is increasing every year.

Since transportation by air and motor has made
accessible even the most remote parts of the world,

primitive conditions are rapidly changing. Native

tribes are disappearing and animals, birds, and faunas

are being exterminated with no records of their ex-

istence left for future generations. In view of this, it

is the duty of the American Museum to carry on ex-

plorations and obtain these records for its studies and

collections before they have vanished from the face

of the earth.
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./,i;,\ // i^lwto by Coles

THE MANDRILL as it will appear in the new group now being

constructed for the American Museum's Akeley African Hall

SAA COMES OF AGE-Lif;
SAA* clung desperately with grasping hands and

feet to his mother's shaggy sides as, together

with a score of other frightened monkeys, she

raced silently aloft by branch and bushrope to hide

herself and her child in the very attic of the tropical

forest. The leader of the troop, a huge blue-faced old

mandrill, had exploded one startled "oomph-a" of

warning and the next instant had crashed into full

flight through the dense underbrush. A few seconds

later he could no longer be heard.

The rest of the band, females with babies, young
adults, boy and girl mandrills—all obeyed their com-

mon instinct: at the sound of the "Old Man's" sav-

'^The N'dungu word for mandrill monkey.

age grunt each sprang for the nearest tree or vine

and swarmed into the treetops.

At that moment wild yells burst from the lungs

of negro hunters who had stealthily encircled the

unsuspecting animals. "Clonk. Clonk," sounded the

wooden rattles tied under the necks of two hunting

dogs just slipped from their leashes. The dogs quar-

tered the ground beneath the treed mandrills, trying

in vain to pick up the scent of the wary old male,

already far away.

Two of the hunters fired their guns at climbing

animals which had lagged slightly. Others aimed

powerful crossbows that discharged deadly little darts

tipped with ne, the arrow poison of West Africa.
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A mandrill swayed, climbed more slowly and hid

in a huge fork. Another crashed instantly to the

ground. As the shooting continued, the monkeys be-

gan running through the high branches, springing

from one to another with wonderful agility and dex-

trously keeping thick limbs and foliage between their

bodies and the foe below. Yet before they could get

away more were shot down.

Saa's mother, as lithe and cunning as any in the

band, had been hunted before. One of the first

monkeys to reach the treetops, she had hidden in a

mass of leaves and vines growing near the summit of

one of the biggest trees. And there, despite the clamor

and the shooting, she had stayed trembling with her

baby.

A dull thud a short distance away marked the fall

of a mandrill shot with a poisoned dart. It had died

about two minutes after being hit. The dart had been

cunningly prepared, partly cut through just behind

its poisoned tip, so that if a wounded monkey tried

to pull it out it broke off, leaving the venomous point

inside the puncture.

Farewell to the fallen

Saa still clung tightly to his mother's hair. Motion-

less the two watched the bush-men below. They saw

their dead comrades, strangely limp, collected and

flung in a heap on the leafy ground. They watched

hands and feet being tied together, and poles passed

between the lashed limbs, so that the dead animals

hung from the poles.

The black men, laughing and chattering, ate some

food which they had carried rolled in leaf wrappers.

Then they shouldered the pole-loads of dangling

monkeys and carried them away.

For a long while Saa's mother remained silent and

motionless in her hiding place—for so long that Saa,

forgetting his recent experience, fell asleep. At last

she stirred cautiously but almost instantly "froze,"

as her keen eyes caught a movement in a tree not far

away. It proved, however, to be a young mandrill

>tory of a Mandrill
By G. H. H. Tate

Assistant Curator of South American Mammals,
The American Museum of Natural History

Deep within the forests of West Africa lives the

most singular-looking member of the \\hole

monkey clan—the gaily-colored mandrill, whose

habits the author observed intimately while on an

American Museum expedition. The accompanying

story relates one of the most crucial episodes in the

social life of these fascinatintj creatures

who had also hidden himself safely. Presently several

others of the group showed themselves. The leg of

one was bleeding from a small bullet wound.

In anxious refuge

Uncertain and leaderless, the survivors of the mas-
sacre wandered in the forest. One or two young man-
drills scouted for fruits, nuts and insects. With the

approach of darkness the youngsters climbed with
their elders into the branches. Each monkey chose a

crotch well above the ground where, fair or rainy,

he passed the night hours. But the animals remained
uneasy. They missed the vigilant old leader who cus-

tomarily placed himself on guard beneath them at

the base of a tree, or sometimes climbed a few yards

above ground.

Dawn spread over the land. Light picked out the

tops of the trees while night yet reigned below.

Presently mandrill after mandrill slipped down
among the drenched undergrowth and began to search

for breakfast. In October two favored foods were
common: large, round nuts locally named "iron-

nuts," pulpy and pleasantly scented inside, and giant

beans whose twin cotyledons split apart soon after

the beans fell from their foot-long pods. The man-
drills were accustomed to feed freely on that fare.

Often they carried additional supplies in their capa-

cious cheek pouches. To amplify their fare they

scratched up the ground or tore apart rotting logs in

search of fat, white beetle grubs.

Though forgetful of their fright the band remained

uneasy. They tended to keep moving. From time to

time one or another individual tried unsuccessfully

to assume leadership in the absence of the old chief.

Though the troop as a whole lacked cohesion, most
seemed to have forgotten the cause of it all. Conver-

sations started: confidential "qua-qua-qua," and
angry "ca-ca-ca-ca-ca," as one chased another who had

snatched a morsel of food. But mainly the silence

was broken only by the faint sound of pulpy nuts be-

ing munched or the fall of a rotten stick dislodged b.\-

a shaken vine.

Saa's mother breakfasted with the other mandrills.

She cared for Saa, who as yet had scarcely set foot on

earth. Tiie sunlight began to filter through the trees.

Shining patches of leaves near the ground attracted

brilliant butterflies, which flitted and wheeled about

them. In the north, clouds already gathered in readi-

ness to pour the noon-hour showers over the forest.

Suddenly, very faintly came a sound! The man-
drill troop became motionless, tense. "Oomp-oomp-
oonip." the old chief was calling to his lost flock. One
after another the old ones, especially the females, be-

gan to move. The younger animals followed. The
band's trend of travel showed direction once more.

They did not meet the leader at once. Sometimes he

failed to call for an hour, and the band, forgetting

its objective, stopped to feed. Bursts of heavy rain

dashed o\er the forest, during which most of the

monkeys huddled into semi-shelters. They paid no

attention to light showers.

SAA COMES OF AGE



They found the chief the following day. No happy

greetings were exchanged. All was matter-of-fact.

One minute they were alone, the next he materialized,

as massive and reassuring as a great Dane.

Saa grew into a small-boy mandrill. The flutings

on each side of his face became clearer. A tinge of yel-

low-brown around his neck suggested where the hand-

some ruff of adulthood would appear. As yet no trace

of the blue and red, such as marked the visage of the

old chief, appeared on Saa. He was still a small gray-

brown monkey with a very short tail and hard, horny

calluses where he sat down. But now he could forage

for himself. He could run among the branches with

the grace of a cat. And he played endlessly with the

other mandrill children.

Months passed. After the shooting episode, the

"Old A'lan" had led his charges deep into the forest

to the north. No other hunters had been seen. The
band had moved far out of earshot of the rumbling

trucks that daily traversed the dirt road between

Kribi and Lolodorf.

A new home

One day they came to a patch of forest where small

trees and branches had been torn and smashed. The
ground appeared trampled by huge, flat feet. The old

mandrill quietly withdrew. "Mandrills fear ele-

phants," say the bush-men.

There Saa grew up. His once short face lengthened

and took on the dog-like form of the adult male. Four

huge canine teeth replaced the little ones of childhood.

Great bony ridges swelled each side of his muzzle.

The fluted areas of skin, covering the ridges, became

clear, pale blue. His nose grew yellowish, shot through

with streaks of crimson; and along its top, from be-

tween his eyes to its tip, a red-purple line developed.

His hindquarters turned as blue as his face, and

patches of red appeared ; there the hair thinned, let-

ting the colors show through. Around his neck a mass

of tawny yellow hairs formed a fine ruff, which joined

a crest of hairs on the crown of his head, a crest that

stood erect when he grew angry.

He became angry rather easily now, especially with

the other young males of his own age. But the old

leader kept him and the others in their places, some-

times even driving the more aggressive animals away

from the tribe. Such secessions were costly because the

retiring male often enticed several females to accom-

pany him.

Next to the leader, Saa became the largest, strong-

est mandrill in the group. Some months later the in-

evitable fight for dominance occurred. Saa felt fit and

sure of himself. Perhaps it was due to the obvious

admiration lavished upon him by several young lady

mandrills, his erstwhile playfellows; but mainly it

was because he had come of age, reached his full

strength and stature, and sensed that every nerve and

muscle was in fighting trim. The young ladies cavorted

around near him, obviously flirtatious. Saa, forgetting

the chief, pranced proudly and self-consciously before

them.

Saa meets his rival

A sound between a snarl and a roar brought him

back to reality, as the jealous "Old Man" rushed at

him, fangs bared. For an instant the habit of years

controlled Saa. He half turned to scuttle away in

the bush or scramble for safety up a tree. The next

moment something, perhaps the splash of adrenalin

in his bloodstream, induced by the cloudy ideas of

matrimony drifting through his simian brain only

seconds earlier, overcame his instinct to retreat. At
any rate he stood his ground, tense, every hair of his

great mane erect, and snarled back into the face of

the leader.

The two great animals locked in a roaring, scream-

ing heap. The great canine teeth slashed and stabbed,

as each strove for a telling hold. The rest of the band

took instantly to the trees, whence they commented

excitedly upon the light.

Finally the "Old Man" broke away from his op-

ponent, and bleeding from a score of cuts ran into

the forest. Saa made no effort to pursue him. He
strutted about the spot where the fight had taken

place. Then he began looking for food. The mandrills

watching from the treetops joined him.

In his new capacity he nightly crouched near the

ground, guarding the troop against the dangers of

darkness, while they slept among the branches above

him. In the daytime he played wary sentry while his

people hunted for food.

Once nearly a year later they met the old leader.

His blues had become bluer. The red of his muzzle

blazed crimson. His disposition seemed more surly

and irritable than ever. Nevertheless, he made ad-

vance, which Saa firmly repelled.

Saa's troop of mandrills grew in number to nearly

40 strong and ranged through an area of forest some

20 miles square. Saa ruled the band firmly, as his

predecessor had before him. Thus once more the pulse

of new blood was beating in the life-pattern of the

mandrills.
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GEM FOR FEBRUARY
Legend imparts to the wearer of the sparkling

a power so subtle that even a Bacchus may

Frederick H. PoughBy

IN a latitude \vhere February brings snow
and cold the amethyst is particularly ap-

propriate as a birthstone. If it had not lost

its power, what a boon the wearing of this

stone might be today to the insurance of a

stimulated warmth and comfort through

this cheerless month. For many are the

legends which attribute to this rich purple

gem great efficacy in warding off intoxica-

tion, no matter what the consumption!

There can be but little question that the

Bacchic attribution of this gem is based upon

the similarity of its color to that of wine.

Amethyst is only one of many quartz gems,

but it is surely the most beautiful of all.

Quartz is a very common mineral, composed
of silicon and oxygen and nothing more.

But pure quartz is rare in nature, and when
it is so found it is often used as a gem under

the name rock crystal. More often a minor

impurity colors the quartz, usually making
it less pleasing. Not so, however, when the

impurity gives an attractive coloration, as

it does to the amethyst. But even today we
do not know the exact cause of the color of

amethyst: some think it due to a trace of

manganese, though none has been found in

the most sensitive tests; while others sug-

gest that it is iron, or even some complex

optical result of multiple twinnings within

the crystal.

Like all the birthstones, amethyst is one

of the best known jewels, but this does not

detract in any way from its charm of color

and beauty as a gem. In modern times

Russia has produced some of the finest

stones, and though none come from there

today, the Muscovite influence is still felt,

for any finely colored stone, no matter what

its source, is called a Uralian amethyst,

after the Ural Mountains. It is said that

this region of almost unparalleled mineral

wealth was the standard answer of the

Russian schoolboy to almost any geograph-

ical question. Upon being asked where any
thing was found, he had only to answer,

"In the Ural Mountains," to be assured of

a fair chance of being right. The deep

wine-red of the finest quality amethyst is

still known, but the Urals no longer supply

the world. Brazil and Uruguay have sup-

planted Russia in that field.

The Brazilian deposits consist of two

types: the less important is in a white sand-

stone that yields large but pale crystals

encrusting the walls of caves and fissures;

more important are the hollow boulders,

weathered from basaltic rock and lined

with layer after layer of banded agate, or

with amethyst crystal crusts. The latter

type is found near the Uruguayan border.

Tremendous slabs of these crystals have

been collected, varying in color from very

pale purple to deep shades as fine as those

from Russia. Carbon dioxide gas is often

included in these crystals, and many speci-

mens in collections show small pits where
the reduced pressure of the surface has

permitted the confined gas to escape by

exploding outwards.

Coloration in an amethyst is almost al-

GI-.M FOR FEBRU.ARV

Assistant Curator, Geology and Mineralogy
The American Museum of Natural History

ways irregular. Most genuine amethysts,

when viewed through the back, can be

identified by an irregular distribution of

areas of colorless or pale purple quartz and
areas of deeply colored amethyst. Imitation

AMNH photos by Bicrwcrt

All amethyst crystal from Georgia

A carved amethyst snuff bottle from

China

; amethyst

be a sage

amethysts are uniformly colored. Although

amethyst has been found in the United

States and many stones have been cut, some

of high quality, the American supplies are

neither large nor consistent enough to pro-

vide much of the world demand and are

consequently of little economic importance.

Maine, New Hampshire, Virginia, Georgia,

Montana, and many other states have all

produced some gems, and there is hardly a

state in the Union where collectors have

not found purplish quartz which could be

considered amethyst.

An old French verse tells of the origin

of amethyst: Bacchus was vexed with Diana

and vowed to set his beasts upon the first

person he met in the forest. This chanced

to be Amethyst, a beautiful maiden. When
she appealed to Diana for aid, she was

turned into marble and spared from what

is supposed to be a worse fate. Bacchus in

contrition overturned his wine glass on the

petrified maiden, dyeing the marble the

color of the juice.

The oldest attributes of amethyst all deal

with its efficacy in warding off intoxication.

In common with other gems it was sup-

posed to guard against illness and control

evil thoughts. Others thought it would

quicken the intelligence and tnake men
shrewd in business, keep soldiers from

harm and help them to conciuer their

enemies.

Even in the Christian religion the ame-

thyst was regarded with respect. St. \'alen-

tine, whose day falls within this month, is

supposed to have worn an amethyst ring

with a figure of Cupid engraved upon it.*

The name amethyst is derived from a

Greek word meaning "not drunken." An-

other name. Bishop's Stone, comes from its

customary use in the episcopal ring. Evi-

dently the amethyst's special efiicacy was

not overlooked by bishops, who must remain

sober, but whose duties, as L. J. Spencer

puts it, take them to all sorts of public

functions. G. F. Kunz suggests the inter-

esting thought that the Hindus included

almandine garnets under the name ame-

thyst, and may have carved from them

cups in which the wine color would not

show, so that one could drink pure water

from them and give the impression of ex-

tensive drinking yet remain sober.

Amethysts were much more highly valued

formerly than they are today. -V necklace

once valued at $10,000 is said to be worth

hardly $500 today. Even though the supply

is now more abundant than formerly, the

demand is excellent. Despite the modern

disillusionment of the amethyst's power

over alcohol, its lovely color has insured a

constant demand. The continued production

.if high (luality material has kept the price

of amethysts within the means of all who

like to wear jewels, whether they were born

in February or not.

•It is doubtful uliethcr citlier of the saints

huo-cn as I'alenlinc tias a patron of romance.

See 'The Massacre of St. Valentines Day" on

rnijc 100 of this issue.
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(Below) ORIGINAL DISCOVERY: the footprints of one of the most gigantic animals

ever to walk on earth, a sauropod dinosaur. Only right hind and forefoot impressions

were at first visible, but the trail continues underwater toward the rocky point beyond.

Examination of the many additional prints was to settle the argument of whether these

dinosaurs walked on all fours or crawled. Hind footprints were 38 inches long and

26 inches wide, and showed four claw impressions. Forefeet were smaller, more rounded,

and the toes terminated in fleshy pads lacking the single claw known to have been car-

ried by other sauropods whose skeletons have been found
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(Left) FIRST MOVE in following the trail was to construct a

cofferdam of sandbags so that the area could be drained and the
tracks examined. Originally made on a soft mud flat, the trail was
later covered by silt laid down in comparatively quiet water. On
top of this, inland seas which invaded parts of Texas approxi-
mately 100 million years ago deposited sediments. These ancient,

consolidated deposits have long since been elevated high above
sea level, and the tracks have been exposed by the cutting action

of the Paluxy River, which flows across them today

A DINOSAUR WALKS
INTO THE MUSEUM

Scientific detective work sheds new light on the habits

and appearance of the most gigantic animals that ever

roamed the earth when the biggest footprints ever

found are placed on display

PIECING together the story of pre-

historic animal life is, in its en-

tirety, a gigantic scientific de-

tective problem. Rarely, however, does

the process suggest so closely the classic

methods of Sherlock Holmes as in the

case of the footprints of the "Thunder

Lizard," for important new informa-

tion on the appearance and mode of

life of this titanic dinosaur has been

deduced from the trail which he left

in mud some 120 million years ago.

The general appearance of the

"Thunder Lizard" has been known

from abundant skeletal remains, fos-

silized in the rock pages of the earth's

history. But whether he walked on his

four feet and trod the dry earth or

lumbered about in shallow water, re-

mained unknown, along with other

important facts, until the eye of science

fell upon these tracks.

Of all creatures that ever walked

on earth, the "Thunder Lizard,"

Brontosaurus, and other dinosaurs of

his group, the sauropods, hold the

vi'orld's record for size. Indeed, they

seem to have reached the possible

limit that an animal with feet could

attain. A few other sauropods were

larger, but Brontosaurus is typical of

the group.

One day late in November, 1938,

while prospecting 80 miles southwest

of Ft. Worth, Texas, I noted three

or four huge depressions in the bed of

By Roland T. Bird
Dcl'artmcnt of Paleontology, The American Museum of Natural History

With Photographs by the Author

the Paluxy River,—footprints of these

gigantic monsters. On a rock ledge

leading underwater was undoubtedly

a.trail left by a 60- or 70-foot sauro-

pod weighing 20 or 30 tons, probably

the "Thunder Lizard" himself. Speci-

mens of this sort were hitherto unre-

corded, and I faced the problem of re-

moving a suitable selection for the

American Museum.

The task promised to be in keeping

with the magnitude of the tracks in-

volved. How would one cope with the

whims of a temperamental river while

tracing 38-inch footprints under-

water ? By what method could a suit-

able section be removed from the solid

rock? At each stride the animal moved

ten or twelve feet. Where, indeed,

could such a large exhibit find room

in the Museum's halls?

Almost tw'o years later to a day,

after five months of intensive work,

the largest single display of dinosaur

tracks ever uncovered was boxed up.

With so great a wealth of material

available, two other institutions shared

in the collection. In all, 40 tons of

track-bearing rock were removed from

the river bed.

Visitors to the new Jurassic Hall

in the American Museum will in time

see the original footprints mounted in

the base of the gigantic skeleton of the

"Thunder Lizard." As if this 120-mil-

lion-year-old monster had just strolled

into his present position in the hall,

you will see the tracks as he would

have left them, six front and six hind

footprints, under glass resembling the

water in which he waded. This solu-

tion of the exhibition problem had

already occurred to curator-chief

Barnum Brown's fertile imagination

before the venture was assured.

What the tracks revealed and how

they were removed with the aid of

the Texas State-Wide Palcontological

Survey, a Works Progress Adminis-

tration Project, is told in these pages.

To Dr. E. H. Sellards of the Bureau

of Economic Geology of Texas goes

credit for having made possible this

valued assistance. To all my other

Texas friends, far too numerous to

mention singly, w-ho helped in this

quest, both at Glen Rose and Bandera,

where one other known locality for

this type of track was found by us, I

extend mv heartfelt thanks.
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(Left) THE DAM rapidly

nears completion as men
drag sandbags across the

mud-filled potholes that

mark the course once fol-

lowed by the dinosaurs. Fos-

sil-hunting, entirely a new
experience to the crew, all

local men, excited mild curi-

osity in some, in others, keen

interest. When told that the

name Brontosaurus means
"thunder lizard," Monroe
Eaton declared, "One cer-

tainly went here that shook

the ground"

-%;"^

(Above) TRACKS begin to appear as water is

drained from the area. Lacking a gasoline pump,
the men used buckets to remove the water, and could

bail about twelve barrels a minute by this method.

Keen to see what the tracks were like, they com-

pleted the task in less than two hours. But recurrent

floods were to refill the dam many times

(Left) THE BIG TRAIL led toward a shelving

ledge and disappeared beneath it. One local man,

inclined to scoff at the notion of finding additional

tracks beneath the undisturbed overburden beyond,

laughingly said, "Why, that animal didn't walk

under all that rock !" Actually, of course, the dino-

saur walked before the overlying rock was de-

posited as soft sediment. From a study of the rocks

the scientist can reconstruct the landscape and cli-

mate at the time

^..
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(Left) A VIEW looking up-

stream along the tracks which

had been underwater discloses

positive proof that this great

animal walked on all fours, for

the hind and front footprints

are clearly discernible in regu-

lar order. Only in one trail, at

Bandera, were there eight or

nine forefoot impressions and

only one hind one, where a

sauropod, buoyed up enough to

go on fore legs, had put down
a hind foot to turn. The ab-

sence of any mark of a dragging

tail exxept in one instance was
the next clue to the dinosaur's

habits. Fully 25 feet long and
very heavy, the tail could not

have been carried in the air.

Therefore, the animal must

have waded in the water, where

the tail, tending to float, could

have been held off the bottom

(Below) AN EXCAVATION
revealed much more of the path

of the dinosaur, which swung
gradually to the right. Was the

dinosaur alone when he waded
across the mud flat 120 million

years ago?

^^•^^;3^

(Left) ANOTHER TRAIL is found.

While widening the excavation, a

new series of even more promising

tracks was located, coming in from
the north on the bank side. Again

beckoned by the unknown, the dig-

gers began a new excavation to trace

this second trail. Further surprises

were in store
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C^^ot-e; A JUTTING LIMESTONE LEDGE is in

the way, so it must go : broken sections being moved
away with the aid of bars and rollers. It contained

many fossil oyster shells and other marine inverte-

brates left there when the sea advanced over the

area.

Why have no sauropod tracks been discovered

farther north in the United States, where skeletons

of the animals have been found in large numbers?

Dr. Brown deduces that only in seaside mud flats,

as distinct from lake marshes, would the putty-like

earth of decomposed marine organisms be firm

enough to receive and hold the impression of the

feet while underwater. Preliminary examination

of the rock bears out the conclusion that the dino-

saurs here were wading in a shallow, brackish arm
of the sea, though the spot is now almost 300 miles

from the coast. Farther north, where sauropods fre-

quented the lakes, they died in great numbers in

diminishing pools when the drying up robbed them

of the water necessary to their existence

(Left) WITH the limestone ledge blasted and

cleared away. Trail Two stands out clearly on the

right. Other trail disclosures indicate that no less

than a dozen sauropods had crossed this section.

All were progressing in the same direction as a herd

moving across a shallow mud flat

h
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MOST INTERESTING FEATURE uncovered
during the season's work was the trail of a flesh-

eating dinosaur following that of a sauropod.

This is seen at the left of Trail Two as a row of

three-toed footprints. Made at a time when the

mud was of the same consistency, these prints

suggest that a founeen-foot flesh-eater was actu-

ally stalking the big quadruped. At any rate,

when the sauropod swung to the left, the car-

nivorous dinosaur did likewise. Along this an-

cient waterfront, the territory of these two dis-

tinctively different types of dinosaurs overlapped

(Below) PREPARATIONS are made to remove
the first slab of tracks, 29 feet long by eight feet

wide, to be placed under the tail in the base of

the Brontosaurus skeleton in the American Mu-
seum. Most fortunate circumstance of the entire

season was the comparative thinness of the track-

luaring layer, which was less than eighteen

inches thick. The rock rested on a four-foot bed

of soft clay and was not difficult to cut with

chisels. The sequence and association of fore

.ind hind foot impressions are typical of the trail

made by any slow-moving, very heavy four-

footed animal. Later a suitable section of the

flesh-eating dinosaur trail was taken

f^



HOW REMOVAL of this 30,000-pound track slab was possible.

In addition to the fortunate bed of clay underneath, the block also

had convenient cross-fractures which allowed easy blocking off

into sections. The edges were then covered with plaster jackets

to preserve clean contacts, sections were given numbers, and their

relationship recorded on a chart, so that re-assembly would present

no problem

PHOTOGRAPH OF THE PHOTOGRAPHER:
the high scaffold "tripod" from which most of the

trail pictures were made. In the background below,

men are reducing the weight of several sections of

slab by chiseling off surplus stone from the under-

side, preparatory to moving them up a 30-foot river

bank where they were to be picked up by truck

AFTER the American Museum specimens were removed, other track

slabs were taken for the University of Texas and the U. S. National

Museum in Washington. This photograph at right is not a picture

of the world's biggest jigsaw puzzle but just a fraction of the 1200-

piece, 40-ton collection of tracks being crated for shipment. Mate-

rials used on the job included 1500 burlap sacks, 2000 pounds of plas-

ter of Paris, and 8000 Kleenex tissues (to prevent plaster from adher-

ing to track surfaces)

(Left) ONE of the major vicissitudes associ-

ated with collecting fossils from a river bed.

When the river rose, dikes broke, and the

quarry filled with mud. Most exasperating

were repeat performances, just after the quarry

had been cleaned. This shows the river reced-

ing from a typical five-foot rise, of which

there were half a dozen during the summer



V

Above is shown the footprint of

a large modern elephant repro-

duced in the same scale for com-

parison with the dinosaur foot-

print at right

HOW BIG is a big sauropod track? The young man ex-

amining this one, even to the point of taking a bath in

the crazy thing, is young Tommy Pendley, who just

wanted to lind out. The footprint held eighteen galluro of

water. Hailing from Cleburne, Texas, Tommy was the

three-year-old son of one of the men engaged on the project

(Below) THE SKELETON of a sauropod, approximately

the one which left his footprints in Texas mud : Bronto-

saurus, under whose tail the footprints will be mounted
in the American Museum's new Jurassic Dinosaur Hall.

Once living in fresh and brackish water of lakes and la-

goons, these creatures floated their huge bulks around in

quest of the plants on which they lived, occasionally

wading close to shore. That they were sometimes preyed

upon by the fierce flesh-eating dinosaurs of the times is

known from tooth-scarred bones, as v.'ell as from the tracks

of a flesh-eater apparently following the trail of one of

these huge creatures the whole length of the quarry in the

foregoing photographs. The skeleton is over 66 feet long

and stands 15 feet high at hips

.(.U.V;/ fih.ru /.,v CoUs
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PORTRAIT OF A KING. With wings out-stretched and bill open, this Caspian tern

asserts His Birdship's rights in defiance. Almost as big as the common herring gull,

the heavily-built Caspian is the largest of all terns. Although its tail is forked, as are

those of most terns, the fork is not conspicuous, thus heightening the bird's resem-

blance to a gull

Caspians differ from royal terns in the way the Cas-

pian's wing tips extend beyond the tail when at rest
2 Two or three light buffy eggs spotted with brown and

gray make up the normal clutch of the Caspian tern



THE CASPIAN TERN
Sand, sun, and marauding man are a

family problem for one of the world's

most widely distributed birds

By Richard H. Pough

With illustrations by

Melvin T. Johansen

KIXG of all the terns is the nearly

cosmopolitan Caspian [Hydro-

procjne caspia (Pallas)]. Ever

since the first specimen was recorded

in 1770 near the Caspian Sea, this

graceful, gull-like creature has gained

recognition on every continent save

one, South America. Adaptability to

both salt and fresh water doubtless

helps to determine its wide range. In

the Western Hemisphere its breeding

colonies are scattered all the way from

such northern areas as Great Slave

Lake, the coast of Labrador, and the

Great Lakes, to the Gulf Coast of

Te.xas ;and in the Eastern Hemisphere,

south to Cape Province in South

Africa and New Zealand. Few birds

have so great a range.

Though widely distributed, the Cas-

pian is not an abundant tern. Hundreds

of miles often separate its breeding

colonies. A colony may consist of only

a few pairs of Caspians who scorn the

companionship of lesser species, or it

mav have 1000 individuals, as in the

-^^.

case of the California ternery shown in

the accompanying photographs.

The Caspian's shyness has defied

the plumage hunter but has proved no

protection to the eggs, an enticing titbit

for the marauder but a serious loss to the

Caspians, since in certain regions their

numbers have been materially reduced.

The spotty distribution seems to indi-

cate survival of a more abundant species.

Its effortless, graceful flight carries

the bird to northern breeding colonies

in eastern and western Canada, and

thus the Caspian is at least an occa-

sional migrant on almost every large

body of water in the country and along

the seacoast. On the South Atlantic

and Gulf Coasts, it is considered a

permanent resident.

Among the vast hordes of colonizing

terns none is larger, stronger, or fiercer

than the Caspian. Though resembling

the royal tern (in fact, they were con-

fused by so great a naturalist as Audu-

bon), the Caspian's aggressive "indi-

viduality" has indeed won him imperial

honors in birddom.

Only one group of Caspian terns, in-

habiting Australia and New Zealand,

is at present recognized as possibly con-

stituting a separate subspecies.

CASPIAN TERN colonies are often

associated with those of other sea

birds. The nests, closely spaced, form

a compact group usually somewhat

separated from the main colony

3
Storms and high tides frequently destroy the eggs

before the 20-day incubation period is completed 4
Ants can be a serious threat to hatching terns,

devouring them before they get out of the shell



6 A few hours after hatching, a young tern is a fluffy

ball of grayish-white down, spotted with black. Al-

though active, they must beg for their food

(Above) THE heavy carmine bill is one of the

Caspian's most conspicuous field marks. The
large amount of dark on the primaries, especially

as seen from below, also helps to identify it

5 (Left) After the exhausting struggles to free

itself from the egg, the young tern lies motion-

less while its down dries. A strong wind, by blowing

sand which sticks to the wet down, sometimes buries

a young bird alive at this stage

7 The summer sun's rays can quickly kill young terns.

Thoughtless onlookers sometimes destroy hundreds

of young by preventing the parents from sheltering them



(Right) CLOSE
CROWDING of

the nests pro-

duces numerous

territorial clashes

between adjoin-

ing pairs
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(Left) A TERN COL-
ONY is a continuous

bedlam of noise when-

ever a human is in

sight. The note of the

Caspian is a very char-

acteristic deep, raucous

"ka-arr." Once learned,

it enables one instantly

to separate the Caspian

from other terns

8 Raw rather than prcdigtstLd iish appear to make up
the sole diet of the young. Three- or four-inch fish

are swallowed part way and then digested by degrees

9 Terns seem always to know their own offspring, and

the young their parents, whose calls they appear to

recognize. Toward other young the adults are most brutal

j>*^«.
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HOW
DOST THOU PORTRAY THE

SIMURGH?
By Gkorgf Gaylord Simpson

Assoii,i/i Ciii\ilor of 1 'frlchiiile Piileoiilology

The Aiiniiitm Museum oj Natiirul Histaiy

BEHOLD THE SIMURGH! Although it dwells ""in century. But later a fellow countryman indignantly

fastnesses never penetrated by man," its every line- penned in the margin of this bestiary, "Thou fool,

ament stands re\ealed by the imaginative powers of if nobody has seen the simurgh, then how dost thou

a Persian manuscript-illustrator of the thirteenth portray it?"



Introducing the Story of Animal Art

through the Ages

WHAT would you say is the most exclusively

human accomplishment and the most indis-

pensable basis of civilization? Ask this ques-

tion of a group of people and you will receive many

answers: foresight—the ability to use tools—speech.

These are certainly indispensable and they certainly

reach their highest development among humans, but

they are not exclusively human and they are not pe-

culiarly associated with progress toward civilization.

Ants show foresight. Apes use tools. Birds have a

rudimentary sort of speech. The ancestors of the most

primitive modern races had all these characteristics

nearly as well developed as we do; but their descen-

dants remained savages while other races developed

the highest civilization.

This magazine and the museum that publishes it

are excellent examples of what seems to me the best

ansvyer to my question : the ability to make records, to

store up and to communicate any sort of idea or ob-

servation beyond the reach of a single voice or the

span of a single life. This ability is, indeed, exclu-

sively human ; it is shared by all civilized men, and

its acquisition by any race leads inevitably to higher

cultural levels. Such records are of many sorts. Writ-

ing is now by far the most important, but it is not the

only method, nor the most ancient and fundamental.

The modern museum's presentation of groups and

paintings is the highest type yet evolved of another

sort of record. The Okapi Group in our Akeley

African Hall, for instance, records with perfect fidel-

ity every detail of the appearance of' the okapi and

of its natural surroundings. It communicates this rec-

ord to millions of people who have never seen these

things and who have never talked to anyone who has

seen them. Photographs and paintings, like those re-

produced and circulated by the Museum through

Natural History Magazine, achieve the same end

in less vivid but more distributable form. Such accom-

plishments have extremely ancient origins, long be-

fore Rome or Babylon, and they are the result of a

long and fascinating history.

The earliest known human records are pictures of

animals. The cave men of ancient France painted on

rock walls, scratched on bone, and modeled in clay

pictures of their favorite animals: horses, deer, mam-

moths, bison, and others. These animals were their

favorites because they were good to eat. As the cave

man recorded his menu on the walls of his cave, he

was unconsciously communicating to us his observa-

tions on the creatures of his day. In some cases, par-

ticularly the mammoth and the woolly rhinoceros, we

know through his drawings what an animal now long

extinct looked like to an eyewitness.

Such communication of observations is the essence

of scientific illustration, and the cave man might be

called the first scientific illustrator, except that this

was not his intention. He had in surprisingly- high

degree the other two requirements of scientific illus-

tration : firsthand observation of the object, and tech-

nical skill in recording it. The cave man did not

make his drawings for the purpose of showing anyone

HOW DOST THOU PORTRAY THE SIMURGH?

Although it covers much material not rep-

resented in that collection, this article is

written with special reference to the Pierpont

Morgan Library and to its exhibition, "The
Animal Kingdom," open until February 28,

1941. Indebtedness to the excellent catalogue

by Helen M. Franc and to the thoughtful

arrangement and enlightening labels of the

exhibition is gratefully acknnulpdcred.

what the animal looked like. He cannot have fore-

seen nor have been concerned with our appreciation,

and his contemporaries had seen the animals for

themselves and knew what they looked like as well as

he did. Probably he sometimes painted or engraved

just for fun and for truly artistic motives of aesthetic

expression, but it is believed that the usual purpose

was magical.

The Old Stone Age representations of animals

seem to have been associated with rites or beliefs to

promote the increase of game animals and success in

hunting them. This would explain why the animals

well portrayed are almost always those that were

common articles of diet. Representations of animals

less often eaten, or of men, are relatively rare and

crude in this most ancient art. It would also explain

why the cave paintings are commonly hidden away in

places where they can hardly have been intended to

be seen often and admired by the mob. In a sense

these decorated caves were neither natural history

museums nor art galleries but churches. The associa-

tion of animal art with religion, far antedating its

association with science, has continued through every

age, including our own, and through almost every

system of religion, including Christianity.

The urge to draw pictures has never abated, and

animals, the first subjects, have always been favorite

models. It was this urge that led directly to the in-

vention of writing. Drawing a picture of a thing is

as good as saying its name. In fact it is better, be-

cause the picture can be sent to great distances and

can be handed down to posterity. The pictures can

be simplified so that they become symbols quickly

written. They can be systematized and generalized

so that they can express not only concrete objects,

but also all sorts of ideas, indeed, all the words or

sounds of a language.

Many of the early pictures that later evolved into

true writing were pictures of animals, and some of

the letters of our alphabet had this origin. Accord-

ing to one theory, disputed but not improbable, .-1 was

once a picture of an eagle, i? of a crane, F of a horned

viper, L of a lion, M of an owl, and Z of a duck.

If its letters returned to their original forms, this

sentence would resemble a zoo! The animal symbols

in the earliest writing, particularly the Egyptian

hieroglyphs, were often excellent portraits, hut they
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UNTOLD CENTURIES before the imaginative artist

created the simurgh illustrated on the title page of this

article, an anonymous cave man in prehistoric Spain

daubed the remarkable likeness of a bison, shown

above, upon a rock wall. His portraiture is excellent be-

cause it is not imaginary. He had seen the bison many

times, and eaten him. His painted caves were probably

churches rather than art galleries. The animal pictures

served in magical rites calculated to increase the supply

of game and bring good luck to the hunters. (Poly-

chrome bison at Altamira, Spain, reproduced from Cave

of Altamira ... by Abbe Breuil and Hugo Obermaier)

Cniiifc\i of tliL PiLiponi Hloigan Libt:

Seal reproduced from an impr
bv Edith von Poiada

>\>fA^'

THE ASSYRIAN artist who engraved

the hunting scene above on one of

the famous Babylonian seals knew his

ostriches; the bird is a good, recog-

nizable portrait. But the illustration

at left is not. The latter is the work of

the Persian creator of the simurgh,

who had never seen an ostrich, either.

Nothing daunted, he drew a crane

with two toes, labeled it "ostrich,"

and went on his way rejoicing



of the Alctropolilaii Museum of Art

THE ANCIENT EGYPTIANS created a realistic tra-

dition in animal art that was soundly based on sharp

observation. Their sculptures of cats, which they wor
shiped, have never been surpassed. Indeed,

they depicted every animal known to them
with such skill that the exact species i^pre-

sented can almost invariably be identified

WITH THE COMING of the Medieval Age, animal art declined sharply

both in Europe and the Orient. Two great religions turned the eyes of

men toward worlds other than the one in which they lived, Christianity

and Islam. The latter word means "submission," and this trait in many
ways characterized the medieval followers of Christ as well as Mo-
hammed. They believed in authority, not observation. Fidelity to nature

was forgotten, and animal artists were interested only in turning out

moral symbols

(Above) THE PARANDRUS AND THE
YALE. The parandrus is described as "an

antlered stag, who like the chameleon can

change color according to the environment

as the need arises." And the yale, far from
the bulldog which the name calls to mind
today, was a sort of antelope ha^ ing swivel-

mounted horns that could be pointed in any

direction at will. Both animals are from an

English bestiary, or "Moralized Natural

History," produced in the second half of

the twelfth century

THE MORAL ADAPTATION of animal

lore is clearly shown in the scene at left,

depicting a hunter stealing the cub of a

tigress. To forestall pursuit he has tossed

her a mirror. She is shown licking the

image, believing it to be her lost child. The
cub is vour soul. The hunter, the devil. The
mirror represents worldly pleasures. As
storytelling, it is excellent : as anatomy, atro-

cious. L'nder this moralistic aegis, mythical

animals were conjured up on every side



APES AND GLOWWORM. A star-

tling item of natural history appears

at left. The original caption for this

fifteenth century woodcut is repeated

here without comment, "A party of

apes, becoming very cold in the high

mountains, caught a glowworm and

tried to kindle a fire by its light. Their

unsuccessful efforts were derided by

the birds, which so irritated the apes

that they began to strangle the birds."

(From the Directorium Humanae
Vitae, printed at Ulm in 1483)

Courtesy of the
Picrpont Morgan Libn

were not scientific illustrations or the antecedents of

these. They were meant to convey the name of the

animal—and later a language sound without ref-

erence to the animal—but not its appearance. This

communication could be made just as well, and

much more quickly, without making a careful por-

trait, and so the pictorial qualities eventually were

lost and simpler symbols evolved that retain no hint

of their animal origin.

The Egyptians and other ancient peoples of the

eastern Mediterranean delighted and excelled in ani-

mal portraiture aside from animal-writing. Their art

abounds not only in animal gods and mythical crea-

tures, but also in naturalistic studies of real animals

that are both artistic and accurate. Probably no one

has excelled the Egyptians in portraying cats or the

Greeks in portraying horses. Since the Egyptians were

particularly fond of drawing animals, it is hard to find

any considerable Egyptian painting or relief that does

not contain an animal of some kind. With such skill

did they make pictures of practically every animal,

wild or domestic, known to the ancients, that the

exact race or species represented can almost invari-

ably be identified. They even anticipated that great

stimulus to animal art in later days, the foreign ex-

pedition, for they, too, drew pictures of the men and

animals of distant regions to show what they were

like.

Except for supernatural beings frankly represented

as such—sphinxes, jackal-headed gods, and the like

—

Egyptian representations of animals are obviously

drawn from life with faithful attention to detail.

They represent a high point in the history of animal

art and a scientific tradition that was later lost, not

to be recovered until almost our own days.

A distinction can be drawn between animal art like

that of the Egyptians, who depicted animals accu-

rately from models, and the work of artists whose

animals were often figments of the imagination, even

when presented as sober truth. Two examples in the

Morgan Library's current exhibition, "The Animal

Kingdom," illustrate the distinction excellently. A
late Assyrian seal of the eighth century B.C. shows

an ostrich, stylized in keeping with its purpose but

anatomically correct and immediately recognizable.

The artist certainly knew exactly what an ostrich

looks like and how to draw it. In contrast with this,

the Persian illustrator of a thirteenth century A.D.
bestiary evidently knew nothing of the ostrich except

that it was a bird with long legs and neck and two

toes. Nothing daunted by the fact that he had never

seen an ostrich, he drew a crane with two toes, labeled

it "ostrich," and went on his way rejoicing. The same

artist revealed the same defect when he came to the

hippopotamus, an animal excellently portrayed by the

Egyptians many centuries earlier. He knew the name,

which means "river horse," and apparently also had

the information that it differs from the true horse

in having a shorter tail and more than one hoof on

each foot. His picture of the hippopotamus shows an

ordinary horse, Dobbin with a Persian accent, with

a short tail and cloven hoofs like a cow's standing in

a river

!

This Persian book nevertheless is representative

of the best scientific animal illustration of its day.

It was painted in Maragha sometime around 1295.

The text, translated from the Arabic for Ghazan
Khan, consists of descriptions of the animals and their

habits, in large part ultimately derived from Aris-

totle, followed by what were believed to be their

uses, especially in medicine. We would call such a

work a treatise on economic zoology, but in the Mid-

dle Ages it was called a bestiary.

The medical recipes of this book range from the

sublime to the ridiculous. Recommendation of a bit

of dragon skin to kill moth eggs runs the whole gamut

in itself and is passed on for the benefit of harassed

housewives. At the other extreme, the statement that

burned oyster shell rubbed on the teeth will whiten

them is both true and practical. Carrying a hyena's

tooth to improve the memory is practical if not true.

The descriptions of the animals are hardly more

realistic than the prescriptions. The bone in the lion's

neck is said to be one solid piece so that the creature

cannot turn its head. The giraffe is said to have no

joints in its front legs. The bear is said to grow so fat

from not eating all winter that it can hardly get out

of its cave in the spring. The ox is said to cast its

horns once a year like a stag. Many of these bits of

zoological misinformation pose logical questions suit-

able for a game of "What is wrong with this state-

ment?' A good example to ponder is this Persian
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WHEN TRAVELERS like Marco Polo voyaged afar to see the
real animals, observation began slowly to come back into its

own. The illustration at left is from a book, Pilgrimages in the
Holy Land, printed in Germany in i486. The artist guarantees
the beasts to be "truly depicted as actually seen by us." But,
though the long-eared goat and camel do show sound observa-
tion, the astonishing monkey and the unicorn mark this as a

work of the transition period

THE INVENTION of printing helped immeasurably to spread
the idea of observation among animal painters. The woodcut
of wolves at right illustrated The Garden of Health, originally

printed in 1485. Crude in artistic effect, these animals were
nevertheless drawn from life, and the book ranks among the

first natural histories in the modern sense

author's belief that a female elephant can have only

one offspring in the course of her whole life.

"The mountain goat," says the author (probably
referring to the ibex in this instance), "leaps down
from high places and lands unharmed standing on
his horns. He breathes through his perforated horns;

if the holes are stopped up, he shortly dies. The num-
ber of joints in his horn corresponds to the number of

years of his age. He takes care of the female by
bringing her grass and water in his mouth." The
chestnut about the goat—or often a sheep—that

lands unhurt on its horns is still a living bit of folk-

lore and is solemnly repeated every summer to tourists

in the Rocky Mountains.

The artist did not fall into the author's mistake

about the animal's mode of breathing for he drew
it with imperforate horns and normal nostrils. In-

deed the artist in general was incomparably in ad-

vance of the text scientifically because, as a rule, he

had bothered to look at the animals, and the author
evidently had not. For his time, this was a remark-
ably realistic attitude, for since the days of the Egyp-
tians and the Greeks few men had taken the trouble

to look at nature. This anonymous but excellent

artist made competent, recognizable paintings of all

the animals accessible to him. Still more surprising,

and a step ahead of much of the otherwise superior

ancient work, is the fact that he has placed most of

the animals in natural surroundings. These are among
the first habitat paintings, lineal ancestors of the

Museum's habitat groups. Only when the text calls

for an animal for which the artist could not possibly

obtain a model does he go astray, as in the ostrich

and hippopotamus already mentioned.

In a few cases the text describes an animal that

was completely imaginary, as this careful artist must
well have known. One can see him shrugging his

shoulders and saying in medieval Persian, "Oh, well,

let's shoot the works!" The result is his dazzling pic-

ture of the simurgh, a wonderful beast that lives (so

the less critical author assures us) in fastnesses never

penetrated by man. An owner of the manuscript,

even more a scientist than the artist, has jotted in the

margin, in the beautiful Persian script, "Thou fool,

if nobody has seen the simurgh, then how dost thou

portray it?" This marginal note by an unknown

HOW DOST THOU PORTR.-W THE SIMURGH?

skeptic, long dead, should be framed and kept con-

stantly in view by everyone who aspires to be an ani-

mal artist. The first and last essential of scientific

animal portraiture is to see the animal.

That one must see an animal in order to portray it

was well known to the cave men, to the Egyptians,

Assyrians, and Greeks, but it was forgotten by the

medieval Europeans. They believed in authority, not

in observation and reason. They studied nature in

books, not in fields and forests. Most students were
not merely unscientific, but anti-scientific. The Euro-
pean bestiaries of that period show that there was no
science of animal portraiture.

A typical example, and one of the most attractive

artistically, is the Morgan Library bestiary in Latin,

painted and written in England in the second half of

the twelfth century. The text is for the most part an
adaptation of a Greek text of ten centuries earlier,

which in turn was a hash of Aristotle, folklore, and
superstition. The purpose is not to describe animals

and their uses, like the relatively scientific Arabic and
Persian bestiaries of about the same time, but to point

a moral. A tigress, for instance, is bereft of her cubs

by a hunter who drops a mirror as he flees. The tigress

thinks her reflection is a cub and she fondles the mir-

ror while the hunter escapes with the real cubs. The
hunter is the devil and the mirror is the worldly

pleasure with which he beguiles us while he makes
off with our souls.

From a scientific point of \iew, the illustrations

are on as low a level as the text. The artist seldom

gives any evidence of having seen the animals that he

paints and never shows any concern for fidelity to

nature. Many of his animals are figments of the im-

agination : the centaur, the unicorn, the leucrotta, the

phoenix, the halcyon, and the cinomolgus. Here is the

parandrus, a sort of horse-hoofed deer that changes

its color at will, and the yale, which is not a bulldog

but an antelope with swivel-mounted horns that can

be pointed forward or backward voluntarily.

Many of these mythical beasts started out as real

animals, and their transformation shows how little

both artists and authors knew or cared for reality.

The tiger, for instance, in one guise was called

martichoras, a corruption of the Persian "man-
eater," later still further corrupted to the manticore
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THE RENAISSANCE saw the rise of

menageries in princely courts. These im-

portations enabled artists to portray exotic

animals in a realistic manner. An interest-

ing result of this fresh stimulation is the

rhinoceros at left, drawn in 1515 by the

German painter and engraver, Albrecht

Diirer. The animal was the first of its kind

to be brought to Europe (Portugal). Diirer

did not see it, but while the rhino was in

Lisbon a friend of his made a sketch and

wrote a brief description, on the basis of

which Diirer made his woodcut. Conse-

quently, the outline and proportions are

correct. But the skin, which he draws as if

it were jointed armor plate with overlap-

ping scales on the legs, betrays the fact that

the artist never saw the creature in the flesh

Coiiytesy of the
Metropolitan Museum of Art

THE WORK of Leonardo da Vinci (1452-1519)

showed a return to the high standards of the Greeks

and helped to usher in the modern period in animal

art by combining personal observation, scientific ac-

curacy, and artistic expression. His sketches, like those

at right below, show how carefully he studied every

detail of the anatomy and proportions of horses. Such

studies resulted in triumphs of animal portraiture

during the Renaissance, like the fine head modeled by

Leonardo's teacher, Verrochio, and cast by Leopardi,

shown below at left. This is part of the heroic eques-

trian statue of Bartolommeo CoUeoni in Venice. Typi-

cal of much of the work of the period is the fact that

the horse is only part of a larger composition in which

a human figure dominates. The accurate portraiture of

an animal for its own sake was still uncommon

Courtesy of the Miis of Science and Industry



THIS SKETCH of a camel by the immortal Rembrandt
van Rijn (1606-1669) shows what a great artist can do

when exotic animals are accessible in zoological gardens.

Scientific animal drawing and painting was now on the

track which carried it to its present status, as an art which

is practiced by an increasing number of people and

Courtesy of the PicrfoM Morriau Library

enjoyed ever more widely through development of

techniques of printing. Even in Rembrandt's time

and long after, however, animal art was lacking in

one thing vital to the portrayal of animals as they

are,—a knowledge of the animal's posture when it

is in rapid motion

THE DETAILS OF RAPID MOTION often escaped

the eye of even the most careful artist, as can be seen

in the Currier and Ives print at right. Note that the

horse is represented with all four hoofs off the ground

at the moment of greatest stretch. This is altogether

wrong, although many persons familiar with horses

might argue that they have seen it. It remained for

Eadweard Muybridge to correct many of the fallacies

concerning animals in motion, in his classic book con-

taining many photographic series, one of which is

reproduced below. The older drawings were artistically

valid in conveying the feeling of rapid motion in a

single still picture. Perhaps they did this more success-

fully than does any one of a series of photographs, but

they were impressionistic rather than realistic. The
high-speed photographs reveal the scientific facts, and

from them the modern animal painter has learned the

postures actually assumed by animals at a given instant

rom Animals in Motion, by Eadiveard Muybridge



of the bestiary. It is transformed into a blood-red

creature having a man's head (containing three rows

of teeth), a lion's body, and a tail ending in a scor-

pion's sting. Even when the animals bear real names

their paintings are often purely imaginary. Thus the

crocodile, entirely unknown to the artist as a real

animal, becomes a monstrosity with a dog-like head,

bird's feet, and a saw-like row of spines on its back.

The text assures us that this creature incontinently

devours a man and spends the rest of its life in mourn-

ing for its victim. Of course this is introduced to

point the lesson of hypocrisy.

The drawings in the European bestiaries are often

spirited and amusing and they well account for the

popularity of such works. In entertainment value

they are almost on a par with the delightful illus-

trations of The Wizard of Oz in our day, and their

serious scientific value is about the same.

A slow change for the better in European animal

art began to appear toward the close of the Middle

Ages and during the Renaissance. The first influence

in this change was increased travel and exploration.

Men who had seen crocodiles at firsthand were not

satisfied with entirely imaginary drawings labeled

"crocodile." It is true that at first the animals of

travelers' tales were likely to be as fantastic as any in

a medieval bestiary. The most popular travel book of

the fifteenth and sixteenth centuries was that sup-

posedly by Sir John Mandeville (even the author's

name was false), which embellished a minimum of

personal experience with a wealth of nonsense com-

piled from the least reliable parts of a large number

of unreliable sources. The pseudo-Mandeville's de-

scription of the hippopotamus, for instance, is not

designed to check the imagination of the artist

:

"In this land there are ypotains [hippopotamuses]

that dwel sometime on land, sometime on water, and

are halfe a man and halfe a horse, and they eat not

[naught] but men, when they may get them."

"Mandeville" not only thus made real animals

monstrous but also solemnly confirmed the reality

of mythical monsters like the griffin with "the body

before as an Egle and behind as a Lyon, and it is

trouth, for they be made so." People readily give a

reputation for truth to a man who repeats familiar

lies and will call a man a liar if he speaks unfamiliar

truth. "Mandeville" was acclaimed for confirming

erroneous beliefs about the East, while Marco Polo's

name became almost a synonym for unreliability be-

cause he told, with general accuracy and restraint,

what the East was really like. He mentions grifl'ins

and other fabulous animals, but with the careful

statement that he, himself, had not seen them, and

what he did see he related truthfully. For instance

the giraffe, to Marco Polo, "is a handsome beast. The
body is well-proportioned, the fore-legs long and

high, the hind-legs short, the neck very long, the head

small, and in its manners it is gentle. Its prevailing

color is light, with circular reddish spots. Its neck,

including the head, is three paces." These are the

words of a man who was trying, albeit a little

clumsily, to give a true account.

Travelers did eventually become acquainted with

most of the real animals that had been only names

to Europeans, and they did slowly reach the convic-

tion that the griflin and other mythical creatures were
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nowhere to be found. Other important factors in the

improvement of animal art were the rediscovery of

ancient art and a great change in the attitude toward
learning and its illustration—realization that "thou

canst not portray the simurgh" without seeing it.

The close observation and brilliant technique of

Greek sculptures of animals inspired the artists of the

Renaissance to follow the same methods. An awak-
ened spirit of inquiry, stimulated by Arabic science

among other things, led to the desire to draw animals

as they really are and for the purpose of conveying

accurate knowledge. In short, true scientific illustra-

tion of natural history began to appear in Europe for

the first time.

The beginning of this new era almost coincided

with the invention of printing, which helped greatly

to spread the new methods and their results. Some of

the earliest printed books included pictures and de-

scriptions of animals. A landmark in this new develop-

ment is the Hortus Sanitatis ("Garden of Health")

printed at Mainz by Peter Schoffer in 1485 (a fine

copy is now on exhibition at the Morgan Library).

Its woodcuts are crude and cannot compare with a

good bestiary in artistic effect, but they were evidently

drawn from life and they are serious efforts to show
the readers what the animals really looked like. A
later edition ( 1491 ) greatly increased the number of

animal portraits and deserves to be ranked among the

first illustrated natural histories in a modern sense.

The same happy tendency and its limitations are

shown in books of travel of this later period, after

Mandeville and Marco Polo, such as Breydenbach's

Peregrinationes in Terravi Sanctam ("Pilgrimages

in the Holy Land"), printed at Mainz in i486. An
artist, Erhard Reuwich of Utrecht, accompanied the

author and made drawings of exotic animals from

life, "truly depicted as actually seen by us." His claim

must be true for the camel and long-eared goat. His

giraffe and crocodile inspire less faith in his actually

having seen the animals, but are recognizable and

far better than most of the previous European illus-

trations of these animals. The monkey (not "ape"),

whose name he did not know, may be from life but

if so is poorly drawn, and his boast of complete ve-

racity is violently contradicted by the inclusion of

a unicorn

!

While artists like Reuwich were beginning to go

to the animals to study them, the animals were also

being brought to the artists. The Renaissance saw

the rise of menageries or zoological gardens at many

places in Europe, and the princes of the period often

had collections of live animals, portraits of which be-

came increasingly frequent in the work of the best

artists. Perhaps the best known of these is Diirer's

woodcut of a rhinoceros, although it happens to be

a belated example of imperfectly scientific animal art.

The model, said to have been the first rhinoceros ever

seen in Europe, was imported from India by King

Emanuel of Portugal, in May, 1 5 13. The animal was

intended as a gift for the Pope, but it perished in a

shipwreck. Diirer did not see it, but while it was in

Lisbon a friend of his made a sketch and wrote a de-

scription, the quality of which can be judged from

the text published with the woodcut

:

"It has a color like a speckled turtle and is strongly

enclosed in a thick shell and is as big as an elephant
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INCORRECT ANIMAL ART is to blame for

the perpetuation of many false ideas. The
artist of the Persian bestiary from which the

illustration at left is taken, drew the animals

with reasonable accuracy. But he forsook his

powers of observation when he succumbed to

the picturesque notion that the ibex and the

mountain goat fall unharmed on their horns,

—a superstition that still persists in some quar-

ters today. Through the centuries, with occa-

sional setbacks, the purpose of the animal

artist has grown stronger to reproduce nature

as it is, to portray the wonders of life in all

their real grace and beaut)'

AS AN EXAMPLE of the highest t}'pe of ar-

tistic realism in the portrayal of animals, Carl

Rungius' painting of a silvertip grizzly is re-

produced below, chosen from a number of

works by this celebrated artist. The effect of

this type of portrayal, which is executed with

obvious power and precision and presents ac-

curately the customary vegetation and back-

ground in which the animal lives, is to give the

beholder an intimate impression of the per-

sonality of one of the earth's great creatures

Courtesy of the N. Y. Zoological Society

From a Kodachronie by Charles H. Coles



but lower of limb and very well armored defen-

sively."

The outline and proportions of Diirer's illustration

are correct and portray a specifically recognizable

Indian rhinoceros; but the fact that Diirer had never

seen the animal is betrayed by his misunderstanding

of the nature of the skin, which he draws as if it

were jointed armor plate, with overlapping scales on

the legs.

At about this time, the end of the fifteenth and

beginning of the sixteenth centuries, the new spirit of

observation is best exemplified by Leonardo da Vinci.

As in so many other fields, his genius in animal art

was far ahead of the time, and he made elaborate and

often beautiful studies of the proportions, muscula-

ture and other details of common animals, especially

horses. In this he had able though lesser followers,

and the horses of Renaissance art are often splendid

animal portraits, suggestive of the Greek tradition

that inspired them. The animals, however, are usually

subsidiary parts of a more extensive and more human
whole. They are elaborated details of some decorative

painting or monumental sculpture—not scientific

illustrations.

Some of Rembrandt's sketches of captive exotic

animals, such as camels and elephants, in the seven-

teenth century, show a great artist conscientiously re-

cording the true appearance of an animal. There-

after scientific animal drawing and painting, with

one exception, neither made nor needed any significant

advance in method or in skill, much as they have

advanced in the range and variety of subjects

covered.

The exception lay in the drawing of animals in

rapid motion, the details of which often escaped the

eye of the most careful artist. An example familiar

to everyone is the representation of galloping horses

with all four legs extended. Running animals in

Stone Age drawings are sometimes shown this way,

and this mistake, as ancient as art itself, is almost

universal in animal art until our own days. The pose

is artistically satisfactory : it conveys the sense of mo-
tion that the artist felt. But it is scientifically incor-

rect : animals do not really assume this attitude at any

one instant while in the act of running.

It was photography that solved this last problem

and raised animal portraiture to the peak of perfec-

tion now attained. Eadweard Muybridge's experi-

ments, instrumental in the invention of motion pic-

tures, were especially directed toward finding out

exactly how animals do move, and they showed that

almost all drawings of animals in rapid motion had

been incorrect. In the hands of many expert photog-

raphers and explorers like Carl Akeley and Martin

Johnson, the camera has now recorded an enormous

variety of animals, both still and in motion, in their

native surroundings. The recent extensive use of

color photography has made scientific records that

are well-nigh perfect and that compare with the

bestiary miniatures, for purposes of scientific illustra-

tion, about as a hydroplane compares with a dugout

canoe, for travel over water.

There seems to be no memory of the name of the

genius who first decided that the best possible record

of the appearance of an animal would be the animal

itself, or at least its skin, filled out so as to imitate
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life. This is a relatively recent development, and

really serious efforts at taxidermy for scientific pur-

poses were probably not made before the eighteenth

century. That even this method is subject to falsifica-

tion is shown by what must be one of the oldest extant

mounted animals, a hare formerly in the "Curiosity

Cabinet" of the Duke of Wiirttemberg, Germany,
and at last accounts still preserved in the Natural

History Museum of Stuttgart. Its peculiarity is that

it has a pair of well-developed horns, which were, of

course, ingeniously inserted with intent to deceive.

This legend of the horned hare goes back to the

bestiaries and earlier and is still alive. A few years

ago in Montana I saw a very similar mounted horned

jack rabbit, a hoax by some local taxidermist who
surely had never heard of the Duke of Wiirttemberg

and did not know the respectable antiquity of his joke.

The museum exhibits of animals in the nineteenth

century were literally stuffed, a word that makes a

modern taxidermist cringe. The technique was to

take a skin, stuff it full of straw or the like, sew it

up, attach black shoe-buttons for eyes, and stick it in

a case with others of its sort. The result was usually

a travesty of the original animal, far exceeded in

scientific value by contemporaneous paintings of ani-

mals. Some efforts were made to show animals more

realistically and in action, but they were rare. The
masterpiece of the old school of taxidermy was one

of the original exhibits of the American Museum and

was thus described in the Evening Post (when Wil-

liam CuUen Bryant was Editor) at the time the

Museum was first opened to the public in 1871 :

"The object most certain to strike the eye of a

visitor is a group of animals mounted by M. Ver-

reaux for the Paris Exposition, where it was awarded

a gold medal as the finest specimen of the taxidermist's

art. It represents an Arab mounted on a camel at-

tacked by a lion and lioness. The lioness has been

shot and lies dead upon the ground, while the lion,

reared upon its hind legs, grapples both the camel

and the rider, who is in the act of aiming a blow at

the monster with his knife. The camel, with head

bent back, is apparently uttering a cry as the claws

of its assailant sink into its flesh. The Human figure

is of wax, while the animals, of course, are the real

beasts, admirably mounted." (That the human figure

should be wax was not inevitable at that time. Human
skins were sometimes stuffed for exhibition. A few

years ago in the great Natural History Museum of

Paris I saw the mounted skin of a Hottentot belle,

formerly on exhibition but withdrawn behind the

scenes when she began to crack.)

Taxidermy has since advanced almost unrecog-

nizably. The skins are no longer stuffed but are

mounted over a cast and sculptured base faithfully

representing every detail of the play of muscles.

The surroundings of the animals are also repro-

duced with complete accuracy and the groups ar-

ranged in internally lighted cases with painted back-

grounds. A scientifically exact, three-dimensional

piece of the animal's home is transplanted into the

museum, and the animal is placed in it as if frozen

in a living pose. Here, as far as we know, is the end

of the long story and the culmination of the slow

evolution that began many thousands of years ago in

the caves of Stone Age France.
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THE MYSTERY OF THE FIG

The natives said they hung

v^ildf^gsintheorchardst

keep anvay the evil spirits

,/
IVasps arc no'WJemg
raised by the million to

fTr,L the domest.c figs

\J
/,,. T A11RENCE Blair

The Smyrna fig is a lady, and that is why the natives could raise luscious fruit

and the Californians only shriveled buds. But a scientific Odyssey spanning two
continents was necessary to solve this amazing riddle, in which a tiny insect

became one of the most pampered passengers ever to cross the Atlantic

SINCE long before the Pilgrim Fatlwrs stepped off

the boat, our forefathers have been sold on the

idea that the shortest distance between two

points is a straight line. That is axiomatic; or is it?

Mother Nature might give you an argument.

"If I plant an Irish potato," you say, "I will have

spuds sooner or later. And that little seedling out

back will most surely bear apples some day, or I'll be

amazed."

You are probably right. But did you ever try rais-

ing Smyrna figs ? If by any chance you attempted that

feat you must have reached the conclusion that you

had been going nowhere and had arrived. And you

were right again. No edible Smyrna figs grew on your

tree because you were all out of everything that

makes them flourish and develop into the delightful

fruit you know. All you had was the fig tree, and

Mother Nature was detouring just for the fun of it.

It so happens that Smyrna figs are the finest in the

world, but they are not native to America. This fact,

however, meant less than nothing to us after we had

acquired an appetite for them. They grew in Turkey,

so why not here ? Why pay a tariff to Turkey when
our Southern California climate was made to order

for this fruit? That seemed to be good, straight rea-

soning.

Back in 1882 Julian P. Rixford, Business Man-
ager of the San Francisco Bulletin, aided by the

United States Consul at Smyrna, imported 14,000

cuttings of true Smyrna fig trees into California.

These Bulletin cuttings were widely distributed as

goodwill offerings among the subscribers to that

THE MYSTERY OF THE FIG

newspaper. With much publicity and fanfare they

were planted. Then the importers and recipients sat

back and awaited results—and it turned out to be

quite a wait.

The cuttings flourished and four years passed, but

there were no figs. In the third and fourth years tiny,

shriveled buds did appear, but these withered and

dropped from the trees before maturing. There was

dismay in the orchards. Here were fruit trees that

bore no fruit, trees whose leaves apparently failed

utterly to intercept the rays of the California sun.

The conundrum did not tend to increase the adver-

tising value of the Bulletin venture.

An appeal was made to the United States Depart-

ment of Agriculture for aid, and a scientist was sent

to the Near East to discover why Smyrna figs worked
for the Turk but "soldiered" in America.

When our investigator arrived, he was able to piece

out the curious story which was already known in

some of its details and to pave the way for a successful

industry in California. He found not only many
orchards of trees bearing Smyrna figs, with their rich,

sugary pulp and nutty flavor, but also a wild fig tree

whose fruit was known as "caprifig." This fruit,

small and hard, was never eaten. ^V^hen these caprifigs

were mature, the natives would gather them and,

looping them on strings, hang them in the orchards

that produced Smyrna figs. This was done, they ex-

plained, to keep evil spirits from destroying the fig

crops. The mental processes of our scientist were not

short-circuited by this tale. He had learned soon after

his arrival that the natives were violently opposed to

97



competition in the growing of Smyrna figs by any

other country, and so he was not surprised at this ruse.

One day he observed a number of small wasp-like

insects emerging from the ends of the suspended

caprifigs. They crawled about on the wild figs for a

while, then flew to the Smyrna figs and, alighting

at the free end of these figs, burrowed into them. So

furiously did they bore their way into the figs that

the wings of many were torn from their bodies. After

a short time they reappeared and fell to the ground,

where they quickly died.

On opening one of the figs the scientist verified the

fact that it was not a true fruit at all but a pear-shaped

bowl containing dozens and dozens of flowers. Inside

this bowl were tiny pistils but no stamens, which

proved that the Smyrna fig was exclusively female

and produced no pollen.

Further investigation revealed that the caprifig

with its stamens was the male variety, and while it

was inedible it yielded an abundance of pollen. If

these tiny flowers within the floral cavity of the

Smyrna fig were not fertilized by the pollen from the

caprifig, seeds would not form, and the fruit we know
would not develop. Our scientist was no longer con-

fused. The strange metamorphosis of a flower into a

luscious fruit was explained, for it could be no other

than the little insect magician, burrowing so franti-

cally into the Smyrna fig, who had performed the

function of pollination.

The female of this tiny wasp perforates one of the

ovaries inside the caprifig and there deposits her eggs,

for only in wild figs are these insects able to breed

and survive. The presence of eggs in the ovary

causes a gall to form about them, and it is in these

galls that they develop. The male wasp is hatched

out first. He has no wings and so never leaves the

wild fig in which he is produced. When he is able to

crawl about the floral cavity he punctures the gall in

which the female is developing, and mates with her.

After the mating the female emerges from the gall

and crawls about among the stamens, where she be-

comes covered with the pollen of the wild fig. Finally

she finds her way out through a hole in the end of

the fig and flies away, seeking another wild fig in

which to lay her eggs.

In seeking such a place, the female wasp enters

both Smyrna figs and caprifigs. As young wasps can-

not live in Smyrna figs, it is mad instinct alone that

drives the female to enter, mistaking this fig in her

search for the wild variety. Many of these insects

When a San Francisco newspaper imported 14,000 cuttings of

Smyrna fig trees to distribute as goodwill offerings, no figs grew. The
ensuing investigation, which spanned two continents, revealed an

ancient secret of fig culture. Plant, insect, and man work together

here for the good of all three in a manner that makes this one of the

most amazing examples of co-operation in all Nature.

A The imported figs did not grow because two things were lack-

ing, a wild fig and the tiny wasp shown at upper left, greatly

enlarged. The cultivated fig is exclusively of one sex, female. Having

no pollen of its own, the fruit will not develop without pollination

from a wild fig, the so-called caprifig. The fig is dependent on the

wasp, and the wasp on the fig, for the wasp cannot produce a new
generation without the fruit of the wild fig in which to lay its eggs.

BAt left is shown the tiny wasp exploring the fruit of the wild

fig for the natural opening through which to enter, indicated

at top by an arrow. The wasps are here shown about natural size.

C Cross section of wild fig, with insect well within and ready to

deposit its eggs.

D Inside the same fruit, this enlarged section shows the wasp

about to lay its eggs in the ovary of the flower of the wild fig.

In this act, the insect thrusts its egg-laying tube through the hollow



reach the goal they seek—a caprifig— , where a new

life cycle takes place. However, many others find

their way into the Smyrna figs and thus give their

lives to the benefit of mankind.

For within the Smyrna fig cavity the female wasp

moves about, seeking a place to lay her eggs. She

finds no short-styled ovaries in which these eggs may
develop. But all the while pollen, which she brought

from the caprifig, is falling from her body and fer-

tilizing the tiny pistils within the fig. By this magic

and the error of a tiny insect we are able to enjoy the

honey-sweet fruit of the Smyrna fig.

After our scientist reported his findings to the De-

partment of Agriculture, several attempts were made

to bring the wild caprifig trees, with their cargo of

insects, to this country, but all were unsuccessful.

The difficulty that confronted the Department was in

getting these insects to the United States before they

emerged to seek a place to lay their eggs. For within

the caprifigs the little wasps passed through their life

cycle in two weeks. Without new and fresh caprifigs

the insects could not survive ; and there was no means

of getting them to California within that time.

After four years the problem was solved. Wasp-

infested caprifigs were collected in northern Africa,

the nearest point to the United States where they

were available. Wrapped in tinfoil to preserve the

moisture, they were rushed to California. They ar-

rived none too soon, for almost at once they emerged

from the caprifigs and commenced to lay their eggs in

the growing wild figs provided for them.

In four weeks thousands of fig wasps were hatched,

and from then on they increased rapidly. Wherever

Smyrna fig trees grew in California, caprifig trees,

with their wasp-laden fruit, were grown nearby, and

everywhere abundant crops of the rich, nutty fig

were produced.

Today Smyrna figs, grown in California (where

they are known as Calimyrna figs), are as luscious as

those produced in their native land, but should some

blight kill off all caprifigs, Smyrna figs would dis-

appear from the earth.

The health of these small insects is of major im-

portance to the fig orchardists on the Coast, not only

because they are indispensable to the industry but be-

cause of the discovery that they may spread a brown-

rot disease to the Smyrna figs from infected caprifigs.

To prevent this the little wasps are being reared by

the millions in sterile incubators and released in the

orchards free from brown-rot germs.

G

center of the neck-like style to the ovary. This operation is impossible

in the edible fig, as the style is too long, as shown at H.

EWhen the eggs hatch and develop in the wild fig ovary, a male

wasp must be present to fertilize the newly matured, imprisoned

female. Here the male, a wingless insect, is shown gnawing a hole

in the ovary.

FNow fertilized, the female escapes through the same opening

and is on her way out in search of other figs in which to lay

her eggs.

Gin leaving, she becomes dusted with the pollen of the wild fig,

which is grouped about the opening as indicated by the arrow.

In this act, the wasp becomes the key to the Smyrna fig industry, for

the Smyrna fig has no pollen of its own and will not bear edible fruit

unless pollinated by this insect carrying it from the wild fig.

HThe wasp, in search of caprifigs in which to lay her eggs, "blun-

ders" into Smyrna figs. They do not serve her purpose, for she

cannot lay eggs in their ovaries (because of their greatly elongated

styles), but she serves man well. For in this act she pollinates the

fruit, enabling it to develop into the valued product of commerce.

Growers in the Near East were observ'ed to hang strings of wild figs

in their Smyrna fig orchards. Investigation of this curious custom

revealed the intricate chain of events described here. "^ii^fl



The Massacre of St. Valentine's Day
Strange things are bound to happen when an ancient

Roman Fertility Rite is inducted into European society

By D. R. Barton

WHENEVER a popular custom is

torn loose from its moorings,

it seems to roll along a tor-

tuous course through time and space

like a rudderless ship, gathering bar-

nacles and all manner of incidental ac-

cretions until the original shape and

line is very nearly obliterated. Such,

at any rate, appears to have been the

fate of the old and mellow festival

known as St. Valentine's Day. Two
Roman churchmen who had precious

little to do with cupid's bow, or with

each other, have given the day its

name. But their biographies offer so

unreasonable a basis for the general

character of the celebration that schol-

ars have digressed into a variety of by-

ways seeking explanations a bit more

on the amatory side. Etymologists

have suggested that v and g are often

interchangeable in popular speech

;

that "valentine" may be derived from

the French galantin (gallant) and

that the name of the two saints came

to be applied more or less through the

repetition of an error in proof reading.

It is also barely possible that the old

English "voluntyne" might be a Latin

derivative meaning "willing love" or

something of the sort. However, nei-

ther explanation is particularly satis-

factory.

As for the saints themselves, the first

Valentine was a martyr, but not to

love. He was executed during the

Christian persecutions promulgated by

the Roman Emperor Claudius. The
other Valentine died most unromanti-

cally when he choked on a fishbone. It

is generally agreed that the feast day

named in their memory stems from the

pagan rites comprising the Lupercalia,

a collection of ceremonies for the most

part calculated to conjure fertility and

easy delivery among women, which, in

ancient Rome, were celebrated each

February in honor of the deities, Pan

and Juno Februata. All this, of course,

went on for a good many centuries be-

fore either of the saints was born.

For some reason or other, one fea-

ture of the Lupercalian ceremonies

called for the jumbling of young la-

dies' names in a pot. These in turn

were drawn by all the young men, the

idea being to find out who was going

to be your best girl for the coming

j'ear. Whether this was a means of divi-

nation or simply a lottery is not clear.

But it does seem that the young gal-

lants of old Rome penned nothing in

the nature of:

"I want my dear maid a sweet partner for

life.

So tell me in earnest that you'll be my
wife."

;;;;,' »-^^«:x;aov. |

From N Y Historical Society

Nineteenth-century lovers sent

delicate, hand-cut valentines

The custom was a literal embodi-

ment of "the marriage lottery." But

matrimony apparently was never men-

tioned.

However, the pastors of the early

Christian church soon began working

overtime to eradicate pagan supersti-

tion and particularly the pagan moral

code. They knew—or presently discov-

ered—that these ancient and deeply

rooted modes of behavior could not be

utterly abolished. Therefore, as with

nearly all of the pre-Christian feast

days absorbed in the Church, they

sought to apply an over-layer of post

facto respectability. Transforming the

earthy gaiety of the Roman festival

into an otherworldly lesson in piety,

they substituted saints' names for those

of buxom lassies. Each saint became a

patron for the coming year, serving as

mode! for the daily behavior of who-

ever pulled his name out of the pot.

This Procrustean distortion of custom

must have strained many a young

man's patience—imagine drawing the

scabrous St. Simeon Stylites in lieu of

the local Juliet—and it was not long

before something like the original prac-

tice bloomed again.

Yet, when it began to reappear, the

Church had at least won a point. For

superstition now emphasized that every

girl who was drawn stood an excellent

chance of marrying the boy before the

year's end. And the girls had also won
a point. Their place was no longer ex-

clusively in the pot and they, too, were

privileged to draw names. The lottery

became coeducational and therefore

highly complicated. Everyone had tu-o

valentines : the one you drew and the

one by whom you were drawn. Custom

dictated that you owed most of your

allegiance to the former. But the com-

plexities of the situation in a monoga-

mous society can readily be seen.

Fertility rites and Semitic monothe-

ism simply don't mix, and though Val-

entine's Day survived as a kind of boot-

leg Lupercalia, the Church had so

adulterated the mixture as to deprive

it of most of its original vigor. The

ritual gradually lost dignity and de-

generated, seemingly in response to

the inherent confusions and contradic-

tions. Medieval France yields a signif-

icantly garbled example. Here the

practices corresponded to our mock

marriage and were inextricably bound

up with the ancient Lenten fires. This

is what happened. The names of vari-

ous young people were called out in

pairs as they assembled around the bon-

fire. Obviously the barker or master of

ceremonies, out for a laugh then as

now, would strive to hit upon the most

grotesque combinations possible so that

all serious values were jettisoned. The
ritual required an exchange of gifts

between the couples, and in this ex-

change we discern the long arm of

Mother Church. The presents were

called rachat (ransom or redemp-

tion) and were supposed to redeem the

whimsically paired valentines from the

flames of the (eternal) bonfire. Any

pair which failed to give presents was

burned symbolically in small fires kin-

dled at their doorsteps.

From this it would appear that the

custom of exchanging presents on Val-

entine's Day was originally a matter

of souls rather than hearts. Of course,

we don't exchange today—it's only the
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man who pays—but this restriction is

a heritage dating from the England of

the Stuart Restoration, when an elab-

orate spirit of courtly gallantry sprang

up in the wake of Puritan reformism.

Chance or choice

Valentine's Day has undergone so

many local modifications that it is very

difficult to discover anything resem-

bling a straight line of development,

even when we confine our attention

exclusively to England, where coun-

ties and shires differed markedly in

their methods !of celebration. One thing

seems fairly clear, however. If the fes-

tival were to have any real significance

as an institutionalized means of seeking

a mate, Choice would sooner or later

have to supersede Chance. On the

other hand, if the day were set aside

for the purpose of taking auguries,

then Chance would naturally remain

in the saddle. And, for a time at least,

it did.

The persistent—and probably cler-

ically inspired—superstition that your

valentine would eventually become

your wedded husband gave rise to a

variety of ways of ascertaining his

identity beforehand. For example, a

young woman would enter the church-

yard on St. Valentine's eve, wait until

the clock struck twelve, and then run

twelve laps around the church, de-

claiming:

I sow hemp seeds, hemp seeds I sow,

He that loves me best come after me and

mow.

According to tradition she scattered

real hemp seed, expecting to see the

image of her future spouse puffing

after her through the gloomy night air.

Equally bucolic and perhaps even

more liable to misunderstanding was

the unmaidenly custom of peeping

through keyholes before opening doors

on Valentine's Day. If the damsel

spied a cock and hen in company, it

was a good omen that she would marr\'

before the year was out.

Dreams have always been interpreted

as prophecies, and the divining of a fu-

ture lover's identity by inducing noc-

turnal fantasies scarcely comes as a

surprise. Devonshire girls once picked

yarrow from a man's grave repeating:

ing:

Yarrow, sweet yarrow, the first I have

found,

And in the name of Jesus I pick it from the

ground.

The yarrow was then placed under

their pillows before retiring. Or they

might cross their shoes in the form of

the letter T, saying:

I place my shoes like the letter T
In hopes my true love I shall see

In his apparel and his array,

As he is now and every day.

We have a record of one eighteenth

century young lady who took extraor-

dinary precautions to ensure dreaming.

She pinned four bay leaves at the cor-

ners of her pillow and placed a fifth

ifi the middle. Then, hard-boiling an

egg, she removed the yoke, filled the

cavity with salt and ate it shell and all

without speaking or drinking after-

wards. Unfortunately we do not know
precisely what images this gastronomic

feat caused to appear in her sleeping

mind. One would surmise, however,

that she took sanctuary in the nearest

nunnery.

The means of divination on Valen-

tine's Day were legion. One of the

simplest and apparently the most prev-

alent is handed down to us in a verse

of the poet John Gay

:

"Thee first I spied, and the first swain we
see

In spite of Fortune shall our true love be."

Accordingly, Pepys, in his immortal

Diary ^ records that he laughed heart-

ily, one Valentine's Day, because his

wife had to sit all morning with her

eyes shut for fear of spying one of the

house painters who had come in to re-

decorate the apartment. Evidently

valentines had by this time lost their

significance as courtship overtures.

They were valid for one day only, and

it made no difference whether you

were married or not. Both Pepys and

his wife had valentines, the latter be-

ing claimed by a little shaver named

Will Mercer, who is judged to ha\e

been about twelve years old, and wh j

presented her with the first illustrated

valentine ever mentioned in English

literature. It was about this time that

the custom of giving presents began to

decline. Some of the gifts were ver\-

expensive, and apparently the game

hardly seemed worth the candle. Gal-

lants reneged at squandering jewelry

worth several hundred pounds on some

lady whose attachment was fleeting

and purely ceremonial.

The festival had become avowedly

artificial. Even writers of the time

were alert to the decadence, and Lord

North wrote: "A lady of wit and qual-

ity . . . would never put herself to

the chance of a valentine saying that

shee would never couple herself but by

Continued oil pane 110

THE MASSACRE OF ST. VALENTINE S DAY



A LYNX IN THE HOME
By Isabel Harper Blount

/ #
With photos by the author

GERONIMO at six weeks (above) and at four years named in honor of the Apache chief. When found,

(below). Originally hailing from Arizona, he was he weighed only II4 pounds and could not walk



A RUBBER SYRINGE proved an ideal milk bottle, gun. Early tantrums were stopped by grabbing him by

until Geronimo began to use the syringe as a squirt the scruff of the neck and the "seat of the pants"

The Story of Geronimo, a bay lynx, who enjoys life in city apartments,

hotels and Pullman trains : 29 pounds of wildcat made tame and affectionate

IT
WAS over four years ago that we adopted him

—

a

bay lynx. Two kittens about two weeks old had

been taken that day from a cave in the vicinity of

Carlsbad Caverns and were offered for sale at a local

store. We chose the smaller, which weighed one and a

quarter pounds, because of the beautiful symmetry of

his markings. And so we found ourselves suddenly the

proud but rather solemn foster parents of a very strong

personality. His eyes, though open, evidently could not

yet focus accurately, and his hindquarters collapsed

when he tried to walk. But his large head, broad chest

and low-pitched growl gave an impression of vigor

and determination.

The low, gurgling growls and faint but unmistak-

able efforts to spit continued throughout the first

night. Every two or three hours we attempted to feed

him diluted evaporated milk, either with a spoon or

by a soaked cloth wick; but he struggled and conse-

quently got very little. It was not till two days later,

when we were able to obtain a tiny wide-mouthed

doll's nursing bottle with a suitable nipple, that he

began to get enough to eat.

After three days away from his mother he had re-

ceived almost nothing, but he seemed to have grown

in strength, and the feeding process every few hours

was quite a feat of patience on everybody's part. The
kitten was wrapped firmly in a towel to secure his

hind feet, and held on his back. Since the nipple had

to be kept on with the fingers, the sharp little teeth

went under our nails, and strong paws with claws

exposed pushed against our hands. But the kitten

grunted and worked hard with evident pleasure, and

we felt that the first step in his upbringing was ac-

complished. We soon began giving him small pieces

of meat, which he licked and sometimes swallowed.

We traveled five days by car, and each day he

gained in size. The growls and spitting had ceased

after the first night. On the fourth night we were

surprised to hear a loud and insistent voice calling to

us from the next room in a tourist cabin. Upon enter-

ing we found he had climbed out of his box and was

staggering across the floor in our direction. After this

he always came to meet us when we entered the room,

giving a trill of greeting, "Brrrrt." He also often

trilled when he was covered with a towel.

We had named him Geronimo in honor of the fa-

mous Apache in whose territory he was born.

For a bus trip from Phoenix to ^Minneapolis a

young lynx needed a comfortable basket with a lid,

and a good-sized nursing bottle. Ultimately we found

such a basket with a small padlock to secure it; and

in a drugstore my husband's eye discovered a three-

ounce rubber ear syringe, which proved to be ideal,

since it was self-filling and required no separate

nipple.

At the start of the bus journey we decided to make

Geronimo as inconspicuous as possible. The moment

he woke and cried we popped the syringe into his

mouth, and he eagerly drained it. From then until he

slept again we tried to keep him from climbing to our

shoulders where he could be seen in the driver's mir-

ror. While one of us played with him the other spread
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out a big map above him in which we pretended to

be enormously interested. The passengers quickly

caught the idea and refrained from exclamations. It

so happened that two ladies were cat fanciers and

very sympathetic. Fortunately at first there was a

baby on board which sounded just like Geronimo.

We dared not lunch with the other passengers. We
always dashed off to some other restaurant where we
could buy milk, rinse and fill the syringe, and eat

something ourselves if there was time.

We had some trouble getting Geronimo to sleep in

time to take the bus at five in the morning. During

the thirteen-hour ride to Denver we were observed

by the steward to be carrying an animal, and it was

his painful duty to report this to the driver. At Trini-

dad the latter explained that animals were no longer

permitted on buses. We argued that since Geronimo

had been allowed to start he should finish his jour-

ney, and accordingly he proceeded, but only in the

baggage compartment. The steward surreptitiously

brought him out at all lunch stops, and the kitten

would then give a loud squeal of mingled indignation

and pleasure.

In a Denver cafe the sizzling of a steak caused the

first signs of fear we had seen in Geronimo, although

he must have been about three and a half weeks old

by this time. During our six-hour wait in this city the

kitten was well treated in the barber shops and hotel

lobbies. A great deal of the time was spent on the

steps of a church where we thought up suitable an-

swers to the remarks of the Veterans of Foreign

Wars, who were swarming in the streets. In their

condition a milk bottle seemed more out of place

than a wildcat.

In Omaha it was a relief to see Carlsbad, our box-

turtle, and Geronimo wander at will in a large hotel

room with an electric fan overhead, and this rest was

a good preparation for the final day of the trip.

At Sioux City we almost missed the bus while we
played with him and tried to tire him into sleeping,

but he seemed full of energy. Just as we were despair-

ing and the bus was starting, he suddenly gave in and

we stepped aboard. That evening a fresh, cheerful

little lynx who was rapidly outgrowing his basket,

and two people worn out by the six-day effort at

smuggling finally reached home. As we left, the driver

of our last bus asked to see what was in the basket.

"Oh, I thought so," he said.

A big kitten zvith big emotions

It was necessary to begin some sort of training,

for we did not want Geronimo to become so badly

spoiled that he would be an impossible house pet.

We wanted him to realize that he was a member of

the family. An animal in the home comes to feel

keenly his own importance and responsibility, espe-

cially if he is endowed with as much intelligence,

energy, and alertness as the lynx possesses. From the

first, Geronimo took himself seriously and felt so

strongly on all subjects, that it was lucky he proved

to be bright and teachable.

First the kitten was housebroken to the use of a

pan, and this took only two lessons. In fact he got the

idea only too well and kicked the sand with all four

feet all over the room until the pan was empty. We

found that pebbles were better than sand for such a

vigorous kitten.

Geronimo soon grew big and strong enough to

climb onto chairs, sofa, and bed. Once in the middle

of the night, long after he had retired to his basket as

usual, we heard a piteous outcry. He had managed to

scramble to the top of an old-fashioned canvas trunk

and was frightened because he was unable to get

down. This showed what he could do, so it seemed

necessary to train him in regard to the furniture. To
exercise and to see from the windows he was allowed

on certain pieces, but forbidden on others. At first he

was taken from the latter and set on the floor, this

action being accompanied by the word, "Down." La-

ter when he clearly understood where he was not sup-

posed to go and obeyed the command "Down," we
began punishing him for infringement of these rules

by slapping him on the thigh with the flat of the

hand or a rolled newspaper.

Geronimo' s den

Since he was exceedingly active, a place was needed

where we could leave him when not being watched

and yet where he would have plenty of room to move
about. In the apartment only one such space was

available—underneath the bed. So an enclosure with

big gates was made of this whole area. The structure

was suspended from the springs of the bed an inch or so

above the floor to make it easy to clean under the

edges. The strong wire mesh all round enabled him

to see everything that went on about him. In this

"house" were kept his dish of water or milk, his pan

of pebbles, and a coconut to play with. As Geronimo

grew, this pen had to be made higher and higher,

until finally the bed was raised on tall posts with its

surface 39 inches from the floor.

From the beginning Geronimo enjoyed being

sponged off with warm water. We soon began to

shampoo him all over once every few weeks. In spite

of a good deal of discomfort he puts up with the

lathering and spends a number of hours after the

bath drying and arranging his fur. If the bath is given

when he is getting a new coat it hastens the shedding.

We always give him a light meal before his bath so'

that there may be something in his stomach for the

hair to collect upon and prevent the formation of hair

balls.

Geronimo only gradually learned the self-control

he now exercises. Not only was he pretty free at first

in the use of teeth and claws, but he was quite formi-

dable if he seized and defended some object we didn't

want him to have. The first of these occasions arose

when he began to chew up a sock and garter. When
we tried to take them away, he went into a real tan-

trum. Finally he swallowed a good deal of both. The
next tantrum occurred at about three and a half

months of age and concerned the ear syringe from

which he still took his milk. He was often annoyed

when the milk didn't come fast enough to suit him,

and also he had discovered the charm of chewing the

tip, ruining several syringes in this way. Finally,

while being fed in the middle of the night, he grabbed

the syringe, which was full of milk, and jumped out

of reach. When we tried to approach he shrieked and

gave the syringe a squeeze, which squirted milk all

over us. His failure to get milk in the mouth only in-
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furiated him further; he yelled louder, squeezing

harder and sending milk over window curtains, rugs,

and furniture. Sitting up on his haunches he boxed

with exposed claws, his little tail lashing and his e5'es

blazing. Only when we tossed some old syringes into

the arena was he persuaded to drop the one still shoot-

ing milk. This was his last bottle feeding. The next

time there was a tantrum my husband held Geronimo

firmly against the floor by the scruff of his neck and the

"seat of his pants" until he tired of screaming. After

this there were no more genuine tantrums. Although

he still likes to defend a towel or a new toy against

our advances, it is really only a game.

Excitement for its own sake

Through his first year cod-liver oil was added to

his food daily. He was usually given his meals in the

kitchen at that time, and would refuse to eat, running

back and forth between me and the food until I took

up the position he wanted between him and the rest

of the house, presumably to protect his rear against

imaginary rivals for the meat. If my husband ap-

peared, Geronimo responded with terrible growls

and tail-switchings. However, when I went out of

town my husband was accepted as a perfect substitute

at meals. This, I think, serves to illustrate Geronimo's

love of excitement for its own sake and the way he

plays with his imagination.

During February and March Geronimo's second

teeth came in, the process being completed when he

was about seven months old. The four canines

erupted before the first set were out, so that he had

eight at once. As he was trying to get rid of the

loose ones, we finally took them out for him with our

fingers, and each time he was quite triumphant and

congratulatory. During teething he began the prac-

tice of taking one's hand between his teeth and lying

very still with his eyes closed. If one could stand the

pressure he would finally go to sleep this way, but

the pain was almost unbearable.

At about a year and a half Geronimo commenced

something that the Persian cat fanciers had warned

us about. Like a dog he began to leave signs about,

marking especially his own house and the front door

of the apartment. He was so proud of this new habit

that it took patience and repeated punishment to

break him of it.

Geronimo has never been mated, but shows a some-

what greater restlessness and excitability during the

late winter and again during the late spring.

He has had but one illness. Before the age of a year

and a half his jaws had become strong enough to

make an impression on his hard rubber toys. He be-

gan to vomit frequently, and an X-ray picture showed

a mass in his stomach. An operation was performed

in a university laboratory ; the stomach was opened,

and hard rubber, sponge rubber, and part of a tennis

ball were removed. The next week he allowed us to

take out the stitches and in two weeks he seemed

about as usual. The result of this has been to make us

exceedingly careful about the toys.

What is now the daily life of our house-lynx at

four years of age? Like a child he enjoys repetition

and tries to keep us to a regular routine. "When the

alarm clock goes off in the morning, for instance, he

is troubled if we do not get up promptly. My husband

usually takes him with him to his bath, and Geronimo

is so afraid of being forgotten that he utters several

very clear, sweet notes when he thinks the time has

come for this ceremony, and allows himself to be

drawn from his house, sometimes by one foot, and

carried off over the shoulder. As an afterthought he

usually remembers that he may be sponged or dipped,

and he alternately purrs and growls.

From the bathroom he watches for the milk trucks

that supply the apartments in great numbers, hiding

behind the curtains when they appear. He follows

their progress along the street to a distance of several

blocks, craning his neck and exhibiting real excite-

ment. He understands that one of these brings his

own milk, but pretends to think they are dangerous.

After superintending the bath and shaving, he is glad

enough to return to his house, groom himself with

wet paws, and doze.

At noon Geronimo has a drink of skimmed milk

and plays for several hours about the apartment. If

he is in a quiet mood he may sit looking out of a

window, or follow what goes on outside by moving

from one window to another. Or he may lie on the

elevated bed whence he can see along two streets. He
misses nothing of what takes place even several blocks

away, children and motorcycles exciting him most

perhaps.

Ball games

If Geronimo is frolicsome it is best to give up what

you are doing and let him have a good workout, other-

wise he is likely to try to attract attention by going

to forbidden perches, or merely threatening to do so,

while carefully watching you for the effect. He is al-

lowed to select the toy or ball he wants us to use, as

several are kept in his carrying case to which he has

access. If he sits down and gazes at a certain drawer

where the tennis ball is kept when not in use, or

chews our wrists or "tags" us, it means he wants to

play one of several games of his own invention. He
crouches around a corner somewhere with his hind

feet well up on the wall behind him to give a better

push-off, and as the ball comes past he pounces on it.

Sometimes you wonder what has become of him, and

then you realize that he has been patiently waiting

for some time out of sight with his feet up behind

him. There are several black spots on the wallpaper

where he has done this habitually. In another game

he waits for the ball under a chair or just around a

corner with one eye and ear showing. Then instead

of pouncing he shoots out one arm and rolls the ball

smartly back. Often he will send it back half a dozen

times so accurately that it is unnecessary to change

one's position.

"Batting practice" consists of throwing the ball

high to him as he sits on the bed. With a fine, free

action at the shoulder Geronimo knocks it across the

room with a resounding whack, using either the right

or left paw. When he is really on his high horse he

races back and forth without any ball, leaping from

the bed, going round the davenport, and returning

with as much noise as a dog would make.

One day we covered him with newspapers, saying,

"Where's Geronimo? Where's the kitty?" He caught

on to this game at once, lying very still for a few mo-

A LVNX IN THE HOME 105



merits and then popping out, saying , "Wunh." He
often indicates his desire to play this. Geronimo en-

joys a tug of war and knows just how to throw his

weight into it. Balloons delight and alarm him. He
goes through all the motions of defying them, stalk-

ing with back up, whiskers forward and pupils di-

lated until he gets up courage to puncture them. He
then receives our congratulations with evident pride.

Then there are the times when Geronimo just feels

how good it is to be alive, when he "dribbles" a ball

or a lemon all over the apartment by himself, or when
he takes his coconut in his arms, rolls over on his back

and passes the coconut from one side to the other over

the top of his head. Or he may simply say, "Wunh,"
turn on his back, and beg you to get down and tickle

him. When we write at the desk he repeatedly lands

on the paper with a simple easy motion and stands

there for some time, effectually preventing further

progress.

"Draw my bath, please"

In hot weather he likes to have a little water in the

tub and be allowed to play by himself in the bath-

room. It looks afterwards as if a small child had been

there. During a recent heat wave one of us had drawn
a deep, cold bath—but Geronimo got there first ! He

was standing up to his shoulders in the water, hissing

with nervousness, his eyes big and black. Fixing them

on our faces and breathing hard, with whiskers for-

ward and growls of discomfort, he gingerly lowered

himself "to his elbows" but not clear down.

After his own dinner Geronimo likes to superin-

tend the preparation of ours. He has been allowed to

taste anything he has a mind to try, with curious re-

sults, as he has bitten into an onion and a grapefruit

with consequent disillusionment. This experience

taught him to carry grapefruit and lemons without

biting into them. Celery intoxicates him just as cat-

nip does ; he rolls on it and becomes strongly perfumed

with it. He is really enthusiastic about ripe olives. No
bouquet of flowers is safe for a minute, his favorite

perhaps being chrysanthemums.

A welcoming leap

Geronimo is always listening for my husband's re-

turn from work so that he can rush out, jump to his

shoulder and caress his head. During the early eve-

ning he is usually in a quiet, companionable mood.

He may crouch or lie on the bed, stretch out in the

living room on a bare part of the floor or on a win-

dow ledge, panting like a dog if warm, or in winter

AT HOME in his Minneapolis

apartment, Geronimo finds human
ways a constant source of delight.

Always curious, he learns rapidly

and betrays not the slightest indi-

cation of "going wild." Lacking

natural prey, he has devised sub-

stitutes which he captures during

elaborate games of his own inven-

tion. Once he carried the game too

far and devoured a tennis ball and

parts of a rubber toy. These were

removed by surgery. It was his only

illness. Otherwise, civilization

agrees with him perfectly
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PARLOR MANNERS : Geronimo has the run of

the house except for certain pieces of furniture.

At three and a half months (above) he has ap-

parently treed some luckless ""quarry"

EXPERIENCED TRAVELER: (left and below)

Geronimo is quite at home in Pullman coaches.

He thoroughly enjoys snoozing in upper berths

and finds as much fun in the metal washbasin as

in any wilderness pool

THOUGH his diet is largely raw beef, Geronimo tries

everything. Celery affects him like catnip, and he loves

flowers, especially chrysanthemums. His loyalty to his

(Right) GERONI-
MO disproves the

superstition that

wild animals will

not look humans in

the eye. He follows

conversations by

watching each
speaker intently

owners is comparable to a dog's. If you have the patience

to train a lynx and romp with him, your reward will be

the affection of an intelligent, perennial child



on the back of the davenport, with closed eyes.

Every few minutes he comes up to us, going round

our shoulders and presenting muzzle and then tail in

greeting.

Just before bedtime my husband often romps with

Geronimo. This is the time when he likes to turn on

his back and invite a wrestling match. If we go on all

fours he is sure to "leap frog" over us (another game

of his own invention). He may stalk about with

arched back, ruff out and whiskers forward, getting

ready to attack. He tolerates being held by all four

feet and swung in circles to be landed on his side on

the davenport.

He may assert his independence by remaining in

the living room after we have declared it bedtime.

His eyes can be seen reflecting the light where he pa-

tiently waits for us to come after him, so that he can

jump out and surprise us. If we don't come, sociabil-

ity finally overtakes him and he creeps gradually

nearer and nearer, till he gives in and enters his den.

But perhaps what he likes best of an evening is to

have us read aloud beside him while he lies in his

house. This is true family life in his eyes.

Unless he is exceptionally drowsy, Geronimo will

answer when spoken to after the lights are out with

a cheerful warble. During most of the year he then

keeps quiet until the alarm clock goes off again in the

morning. Sometimes in the spring, when it gets light

early and the birds begin to sing, he is bored and cries.

We then throw a little water on him which keeps him

busy washing himself till he falls asleep again.

Lynx etiquette

It is customary for Geronimo to press his forehead

against familiar playthings and people, particularly

an outstretched hand. If we introduce him to new
friends, he presents first his muzzle and then his tail.

He also declines an object courteously with his fore-

head. After he has eaten his dinner he usually "gives

thanks" in a loud, triumphant whinny. This seems

wholly an expression of satisfaction.

Geronimo "warbles" by rapidly opening and shut-

ting his mouth and nodding his head up and down.

He once did it thirteen times in one outburst. It can

be as shrill as a whinny, soft and sweet, or round and

full. All these inflections are employed in talking to

us, varying with the situation, and he evidently be-

lieves himself to be understood in some detail. Indeed

this is.so, for his needs are fairly limited, and one can

guess what he wants. A prompt response on our part

to his legitimate desires has led to deeper understand-

ing and greater use of language on his.

Geronimo purrs only under conditions of complete

comfort, mental and physical, as when we are all

tucked in bed after a hard day, or when he is lying

drowsy in his den and we stroke him while he licks

us. About the only other time he does it is when we
have just returned to him after an absence of sev-

eral hours. .

Geronimo growls when nervous, when pretending

to be fierce as in some of his games, and when object-

ing to rough handling, when it may sound quite per-

functory and simply means, "No, please don't. You
might hurt me." During the games or in extreme ner-

vousness, the ruff stands out, the whiskers come for-

ward, the back is arched. The gait becomes stilted,

and the growls alternate with blowing through the

nose and hissing, with the tongue showing between

the front teeth. The hair along the middle of the back

may rise. The growl may be as loud and deep as that

of a large dog, but rises to a shrill whine. It should

also be noted that the nose drips under emotional

stress.

Crying (the nearest thing to a "meow") simply

means boredom, the wish to be let out of the den, or

(general dissatisfaction. It is the only unpleasant sound

he makes, and should usually be ignored. It often cul-

minates in real deep-throated cuss words and a snort

of exasperation.

On the few occasions when he has been visited by

friends during our absence, Geronimo has talked to

them in a cordial manner.

No doubt the action of the tail should be included

in a description of language. Though only about six

inches long, it is strong and seldom quiet, waving

gently from side to side when he is gay, and switching

rapidly during his rougher games. When he is watch-

ing events from a window unobserved, only the tip

moves, but that very fast and nervously. When he

watches our box turtles through the crack under a

door it is like a house cat watching a mousehole, and

the tail switches audibly.

Geronimo's affection for us is comparable to that

of a dog. He does not mind showing his feelings, and

it might be noted that he is obviously worried when
one submerges all but one's face in the bathtub.

Knowing what baths are, the cat seems afraid that

one might go too far with them. He is also disturbed

if one of us pretends to spank the other, who then

cries. He stalks about in great excitement and a state

of indecision about his own duty. When we pretend

to make up he rushes forward warbling and tries to

be included in the embrace. I have little doubt that

he would help us out if we were attacked by strangers.

Geronimo the traveler

Geronimo has proved to be a pretty good traveler

and has taken several long train journeys, partly in
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baggage cars and partly in a Pullman compartment

with us. We carry him in a traveling case designed

for a terrier. Although he likes to sit on the seats and

look directly out of the windows, he may perch in-

stead on one of the tiny shelves and watch the land-

scape go by in a mirror. At night he spends a good

deal of time ascending and descending from one berth

to the other. In fact, I do not believe I was dreaming

the time I saw him jump with a sort of corkscrew

movement from the upper to the lower direct.

We have been surprised and gfatified at the matter-

of-fact way in which a lynx is welcomed at hotels

both large and small. Ours has been offered a place in

the kennels of one large hotel ; and in some, registra-

tion cards are kept for pets. When released in our

room he explores every inch of it. At the least alarm

he goes under the bed, the nearest thing to his own
den he can find.

It takes a good deal' of exercise to satisfy so great

an athlete. A year ago he weighed 29 pounds, is 3

1

inches long (six being tail), and stands about eight-

een inches high. Like a cat he jumps to our shoulders

and even to the tops of doors without effort, and the

latter is his favorite place for trimming his claws. At

an early age he could be observed calculating dis-

tances and planning new and daring jumps in the

apartment. If he dreams it is probably of such feats.

In his flying leaps from the dining room to the bed or

vice versa (nine feet), he likes to dive through the

small openings in the footboard. He walks on the

rim of the bathtub and can fish objects from the water

with his forepaws while keeping his hind feet on the

edge of the tub. He "banks" with all four feet high

against our bodies, sometimes when going at full

spaced from one place to another round a curve.

In Arizona when people speak of the "lynx" they

evidently refer to the brightly marked subspecies to

which Geronimo belongs; while "bobcat" means a

desert subspecies of a general yellowish shade with

subdued pattern. Thus the people from whom we
bought Geronimo said, "You'll be able to raise it

because it's a lynx, not a bobcat." There was dis-

agreement about which is larger, probably because

more than two subspecies are involved.

At one of the California lion farms we saw a nest

of baby wildcats which were snarling and spitting

whenever anyone looked at them. The keepers re-

marked that here' was one animal they found impos-

sible to tame. It may well be that two or three would

be much harder to train than one brought up alone

in close association with human beings. Certainly we

have known of more than one case like our own.

There are few who would believe it possible, how-

ever, and the first question asked used to be. "When
will he go wild?" Since he has become full-grown

this question has changed to, "You keep his claws

trimmed of course," which we don't.

Another idea is that the sight or smell of blood is

what "brings out that wild instinct." "You don't

ever give him raw meat, do you?" When we say that

raw beef is his principal diet, people look as if they

have suspected it all along and now they know we

are lying.

The belief that you can't punish a member of the

cat family is also firmly fixed in everybody's mind.

We found this to be untrue. Not only does Geronimo

take in good part a spanking with a newspaper or

the flat of the hand, but he often gives away the fact

that he has been up to mischief by protesting his in-

nocence in melting tones and then lying down on his

side in the spanking position.

One frequently hears the statement that a wild

animal cannot meet the eye of a human being. Our

cat looks into our eyes to corroborate what we are

telling him, and also follows conversations closely by

watching the face of one speaker after another.

Altogether the presence of a well-trained lynx in

the home adds a great deal to the spice and pleasure

of life. If you have the time and patience, if you al-

ways remember to be firm but just, if you have a

simple household where there are not too many peo-

ple to be disturbed, if you are willing to spend some

time every day kicking balls or crawling on your

knees looking for them under the furniture, and espe-

cially if you are able to do these things year after

year, then perhaps you are the person to educate a

house-lynx. It sounds like a recipe for bringing up a

child, doesn't it ? Well, that is what your reward will

be: the trust and affection of an intelligent, perennial

child.
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THE MASSACRE OF
ST. VALENTINE'S DAY

Continued from page 101

choyce. The custome and charge of

valentines is not ill left, with many
other such costly and idel customes

which by a tacit generall consent wee

lay down as obsolete."

Of course the "tacit generall con-

sent" was slow in materializing and

the "custome" did not die out by any

means. It was carried on, along with

many other similar practices that had

long since wandered from their origi-

nal function. But Choice came to the

fore, and it was the smart thing to send

frilly missives of affection on Valen-

tine's Day to the maiden of your heart.

In some quarters the elimination of the

Chance element gave the valentine the

force of an actual proposal and, no

doubt, many troths were plighted on

this historic day.

At first the verses were genuine, if

crude: "Oh my love, my dear love

pretty! How I love you!" garnished

with a dripping red heart spitted on

an arrow. But before long, valentine

verses were being turned out profes-

sionally with the "heart-dart" rhyme

scheme rivaling the "June-moon" of

our own Tin Pan Alley. In 1797 there

appeared a book called the Young

Man's Valentine Writer and a few

years later. Cabinet of Love: or Cu-

pid's Repository of Choice Valentines.

Included were verses suitable for dif-

ferent tradesmen. For literary quality,

compare a quotation from one of these

:

A piece of charming kid you are

As e'er mine eyes did see.

No calfskin smooth that e'er 1 saw

Can be compared with thee.

You are my all, do not refuse

To let us tack together;

But let us join, my Valentine,

Like sole and upper leather.

with the latest valentine message sup-

plied by Western Union

:

Dan Cupid's dart has scored a hit.

My wounded heart is off a bit.

But I'll gladly bear the pain

If my love's not been in vain,

Be mine, forever, be mine, my Valentine!

People frequently lament this in-

dustrialization of sentiment and re-

gard it as a repellent by-product of

compulsory literacy. But though our

tastes might "improve" with time, we

shall probably retain the commercial-

ized sentiment until that doubtful mil-

lennium when everyone sketches and

versifies with equal skill.

Perhaps even more cogent than the

growth of democratic literacy was the

rise of cheap postage. Early in the

nineteenth century, reductions in mail-

ing costs kept pace with new develop-

ments of the entire field of commu-
nication, and soon postmen were

weighted down under a deluge of flow-

ery verses and paper frills. But the

boom was not for long, since the val-

entine subsided when the Christmas

card came into favor in the middle of

the century.* The latter rapidly out-

stripped its sentimental forerunner and

continues the overwhelming favorite

*In William S. Walsh's Curiosities of

Popular Customs, occurs the following in-

teresting statement: "The Christmas card

is the legitimate descendant of the 'school

pieces' or 'Christmas pieces' which were

popular from the beginning to the middle

of the nineteenth century. These were

sheets of writing-paper, sometimes sur-

rounded with those hideous and elaborate

pen-flourishes forming birds, scrolls, etc.,

to which writing-masters still have an un-

natural and inexplicable attachment, and

sometimes headed with copperplate en-

gravings, plain or colored. They were used

by school-boys at the approach of the

holidays for carefully written letters ex-

ploiting the progress they had made in com-

position and chirography. . . . Charity boys

were large purchasers of these pieces, and

at Christmas time used to take them

around their parish to show and at the

same time solicit a trifle."

Illusttations by

Irwin

Weill
^^

to this day, doubtless because Christ-

mas occupies a much higher rank in

our scheme of loyalties and because the

details of its celebration are univer-

sally understood.

The valentines, meanwhile, again

shot off at a tangent. Someone invented

"comic valentines," verbal brickbats

anonymously delivered, whose manu-

facture became a minor industry. Six

million were sold in one year in the

United States. Here indeed was the

crowning perversion. It caused the

time-honored festival to be turned over

to a pack of scuttling, doorbell-ringing

urchins. There follows an example of

the sort of thing they left thrust in the

mail slot ; evidently a lineal, but ma-

levolent, descendant of the "trade val-

entine" of former years.

Plumber

Of all the scamps you are the worst.

You ugly looking snipe !

You swindle us with defective work.

Wretched traps and rotten pipe.

And you're not alone a swindler

But a murderer as well.

For you poison many with sewer gas

Your thievish gains to swell.

Begging

Oddly enough, children have played

a considerable part in undermining

this feast day, which once clearly be-

longed to the age of puberty. Through

their agency, Valentine's Day picked

up a peculiar, mercenary quality which

it shares with Halloween, Thanksgiv-

ing, Christmas, and even Good Friday.

In line with the latter is the strange

note that children once used to beg a

special type of pastry known as Val-

entine's buns, which apparently re-

sembled hot cross buns. Also it was an

ancient custom at Beaumanor in Lei-

cestershire that all children who put

in an appearance on Valentine's Day
should receive a penny, while a house

in Essex raised the ante by offering six-

pence to every child who showed up

at 8 :oo a.m. The prevalence of this

feast day begging can be seen in a

number of verses which ring curiously

to the modern ear:

Good morrow, Valentine.

Change your luck and I'll change mine.

We are raggety, you are fine

So prar gon us a valentine.

Knock the kittle agin the pan,

Gie us a penny if 'e can.

We be ragged and you be fine,

Plaze gie us a valentine.

Up wi' the kittle and down wi' the spout,

Gie us a penny and we'll gie out.
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This is certainly a far cry from the

amorous festival of Pan and Juno Feb-

ruata, and the answer seems to be that

St. Valentine's Day, once removed

from its Lupercalian beginnings, be-

came a footloose vagrant, fixed on the

calendar but otherwise a heavy bor-

rower from other appointed days in all

seasons among the peoples of western

Europe. The churchyard divinations

smack of Halloween.*" The begging

may originally have been taken from

some religious ceremony of alms-giv-

ing. And with the arrival of comic val-

entines, the day has taken on some as-

pects of April Fool.

Nevertheless, it has been kicked about

for so long now that we would hate to

see it go. Charles Lamb has written a

moving apology for the best that is in

the festival, and we could do no better

than to close on his note of buoyant

optimism

:

"However we may observe the day

of St. Valentine, its character has been

stamped by the generations who en-

tered into its celebration sincerely, joy-

ously, spontaneously ; and however in-

different we may be, we cannot escape

that influence which is the inheritance

of years gone by, when swains became

gallants, and the humblest maiden was

made happy with a devoted valentine

for at least a day."

*See "Halloween; Ancie
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Birds of the grey wind
- by Edward Allworthy Armstrong

Oxford, $3.50

LOVE of birds has prompted many au-

thors to express themselves in print.

The results may be valuable contributions

to ornithology but only rarely do they reach

the plane of literature. Here, however, is

an author who is fully equipped to de-

scribe both the birds and the country in

which he has found them. The youthful

memories of an Irishman, living now in

England, betray a longing for the land of

his birth and its birds, which his inspired

pen permits him to share with his readers.

Birds of the Grey Wind, therefore, is

both ornithology and literature. We may
refer to it for knowledge of the birds,

chiefly coastal, of County Antrim, or we
may read it for a poet's appreciation of

the land and its legends. In either case we
will discover that both the birds and their

country have found a faithful and gifted

historian. Hear him describe Strangford

Lough as a "luminous water-colour of

heroic dimensions, a saga in light; land

and water become subsidiary and incidental,

handmaids to a greater glory." "Ireland's

charm," he adds, "whether in winter or

summer, on moorland or shore, consists in

no small degree in the spaciousness of her

skies, her lovely clouds, opalescent dis-

tances, and the soft, clear radiance of

every remote view."

The illustrations, from photographs by

the author and others, were selected to

avoid subjects suggesting with "monot-

onous reiteration that birds spend all their

time brooding or dangling food into their

chicks' mouths." Hence we have a series

of unusual, attractive and informing pic-

tures. The dipper and the roosting tree-

creeper, the young cuckoo evicting a hedge-

sparrow's egg, the chough and its young
deserve particular mention, and one rarely

sees a more truly pictorial bird photograph

than that of the sparrow hawk.

Frank M. Chapman.

California and the
WEST

- - by Charis and Edward Weston

Duell, Sloan and Pearce, $3.75

T T ERE is a gorgeous book illustrated by
-'-' 96 superb photographs taken by Ed-
ward Weston, with a text as good as the

pictures, written by his wife. The project,

which consumed two years, was carried out

with the aid of a Guggenheim fellowship.

The photographs were not made with a

miniature camera, but with an 8 x 10

I 12

camera on a tripod, using panchromatic

cut-film with K2, G, or A ray-filters.

As indicated by the title, the country

covered is mainly California from south

to north, with forays into Oregon, Wash-
ington, Nevada, Arizona and New Mexico.

The subjects photographed include breath-

taking landscapes, desert scenes, ocean

views, mountains, abandoned homes, ghost

towns, drift stumps, storm clouds, farms,

orchards, and vineyards—in short, an ex-

cellent cross section of the rich and varied

West.

It is no disparagement to say that the

photographs are not quite what most of

us would have expected. There are no pic-

tures of the Grand Canyon of the Colorado

or of the California Bigtree. The point

of view of the photographer is indicated

by a remark he made when prospecting

for pictures in Red Rock Canyon with its

eroded spires, buttresses and natural clois-

ters: "What can I do with it? It's all done.

Photographing this stuff would be like

copying a painting. Anyhow, it's too damned
pretty."

Mrs. Weston not only acted as chauffeur,

but she also kept a careful diary from

which she has drawn an informal and

most readable book to go with these strik-

ing photographs.
^^^^^ p.^^^^

Geography in human
DESTINY

- - by Roderick Peattie

George W. Stewart, $3.00

C^
EOGRAPHY, says Doctor Peattie, is

J the reciprocal relationship between

physical environment and life. Before he

is through his book, however, even this

fairly broad definition is considerably ex-

panded. But no one should complain of

the wide cast of Doctor Peattie's net, for

he catches in it a fascinating array of

information.

The trends of history and the broad char-

acteristics of human cultures are what
especially attract Doctor Peattie. His effort

to explain these phenomena on a geo-

graphic basis furnishes the thesis of this

book. There was a time not long ago,

when environmental determinism in human
affairs held a pre-eminent place in specu-

lative writing. That position was lost by

claims too great to be satisfactorily sup-

ported. As a result, environmentalism suf-

fered a serious decline as a determinant

in human history. But the truths of en-

vironmentalism, although forgotten or ob-

scured for a time, cannot be disowned.

They serve Doctor Peattie well in this

revival of the environmentalistic philos-

ophy.

With a carefully selected battery of ex-

amples of the geographic influence on the

course of human history. Doctor Peattie

advances an effective argument for his

contention. His erudition is nicely concealed

by a restraint in the use of evidence and

by a pleasant, unacademic style. I heartily

recommend Geography in Human Destiny.

H. L. S.

The mammals of china
AND MONGOLIA (Parts I & II)

by Glover M. Allen

Edited by Walter Granger

Each Part, $10

Published by the American Museum of

Natural History

IN many respects there is no section of

the earth's surface as interesting geo-

graphically, geologically, and biologically,

as Asia. It is a vast continental mass that

was the birthplace of many lines of ani-

mals, as well as of some phases of human
culture. It is cut by numerous large rivers,

between which are some of the world's

loftiest mountain ranges, many of which,

with their particular floras and faunas,

are completely segregated from each other

by low country, in some places of sub-

tropical nature. Hence the problems in the

distribution and interrelationships of the

mammals of China are of extreme intricacy.

Difficulties incident to sketchy methods of

travel over great distances amid political

conditions frequently unstable have con-

tributed to the fact that as a whole the

fauna of China has been incompletely

known and poorly understood.

As a result of Roy Chapman Andrews'

plans, so comprehensively carried out by

the Asiatic Expeditions of the American

Museum of Natural History, there has been

accumulated the world's finest collection of

Chinese mammals which, by an arrange-

ment with the Museum of Comparative

Zoology of Harvard, has been studied and

here reported on by Glover M. Allen. This

appears in two large volumes of 1350

pages, listing the 514 kinds of mammals
recognized as occurring in China. There

are 20 plates of photographs and 75 text

figures, mostly distributional sketch maps.

They are extremely helpful but show few

details and localities, so that the reader

finds himself wishing that even a small-

scale map of the whole of China had been

included. Only one who has worked over

scattered descriptions of mammals from a

strange country can appreciate the keys,

not only of races but of genera, and the

characterizations of the higher groups that

accompany the present report. Besides
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original citation, there is for each kind ot

mammal a careful description with mea-
surements, and as much about occurrence

and habits as is known. The first volume

included a historical and general faunal

consideration and an exhaustive bibliog-

raphy. This concerned insectivores, bats,

primates, carnivores, cetaceans, pangolins,

and hares and their allies (in all, 258

kinds). This volume appeared in 1938.

The Second Part, just oflf the press, treats

of the rodents, ungulates, and the sea cow.

It is probably this volume that will appeal

most to the average reader. Of recent years

there has been a great interest in the game
animals of Asia, which has resulted in a

number of hunting expeditions with trained

collectors among their personnel, and these

have accumulated notes and material that

have enabled Allen to clear up many of

the moot points concerning the game mam-
mals of China. Thus did Brooke Dolan
rediscover MacNeill's deer on the Tibetan

border, unrecorded since its original dis-

covery in 1909.

Not the least of the difficulties in a study

of Asiatic mammals is the fact that many
of the types are scattered and inaccessible,

and the early, and some later, descriptions

are vague. Hence it is fortunate that the

present report was prepared by one of the

world's soundest and most scholarly mam-
malogists. His invaluable discussions of

relationships in the present volumes are

the result of many years of study and he

shows a masterly grasp of the literature.

But whereas weeks of work at the British

Museum were deemed necessary, the author

failed to examine many of the type and

other critical specimens of Chinese mam-
mals in the National Museum at Washing-
ton, at times accepting or rejecting the

validity of the races under question on

evidence that was largely circumstantial.

Regardless of the condition in which

China may finally emerge from her present

tribulations, it seems certain that the dis-

persal of the Chinese fighting forces, with

their firearms, will result in the destruction

at a greatly augmented rate of all the

large animal species. Henceforth the col-

lecting of these forms will doubtless pre-

sent greater difficulties, and the world is

indebted to the Asiatic Expeditions of tlie

American Museum for accomplishing its

work before it was too late. 4 R H

P RINCIPLES OF ANIMAL
BIOLOGY

by Lancelot Hogben

Norton, $3.75

THIS book "was not intended to sup-

plant but rather to supplement the

work in the laboratory, for which many
excellent guides or manuals are avail-

able." Although the beginning student will

find herein a fresh and stimulating ap-

proach to general biology it is unfortunate

that the author has omitted reference to

many important recent advances in vari-

ous fields—a lack which is emphasized by

the fact that this, the second edition, post-

dates the first by ten years. The choice

of references is a difficult task, and must,

in many instances, rest upon personal pref-

erence. It seems unfortunate, however.

that a discussion of parthenogenesis should

be limited to mention of Loeb's work

(1899) with the eggs of the sea urchin. A
brief account of contemporary findings

with mammalian material (Pincus et al)

would give a broader and more accurate

rendering of the general topic. If the syn-

thesis of adrenalin is worth mention it is

difficult to understand why there is no ref-

erence to the fractionation, identification,

and synthesis of numerous products of the

hypophysis, thyroid, ovary, and testis. A
discussion of sex reversal which is limited

to recounting the effects of ovariotomy in

the hen and parasitization in the male
crab seems regrettably incomplete in the

light of the impressive evidence for sex

reversal subsequent to gonad transplan-

tation or hormone administration.

Supplemented with comprehensive lec-

tures and extensive laboratorv work this

book would serve admirably as a begin-

ning text in biology. It cannot be rec-

ommended for the reader who lacks a

reasonably thorough knowledge of com-
parative anatomy and general physiology.

F. A. Be.\ch.

A AIERICAN SONGBIRDS
Bv Maitland A. Edev

Random House, $1.00

npHE distinctive characteristic of this

* attractive-looking book is its low

price. In what other publication can you
buy for $1.00, 30 of Louis Fuertes' colored

plates illustrating 105 species of our land

birds? It is true that these plates orig-

inally appeared in Eaton's Birds of Neiu

York and that they have also been used

by the University Society (1917) and

Doubleday, Doran & Co. (1936). But

th^y cannot have too wide a circulation

and we hope will brighten the text of

many subsequent volumes. While the

prints show the demands that have been

made upon the plates, they are nevertheless

acceptable reproductions of the originals.

The text prepared to accompany the il-

lustrations gives a brief description of

the markings, manner of occurrence and

habits of each species. F M C

T RAIL OF AN ARTIST-
NATURALIST

- - - - by Ernest Thompson Seton

Scribner, $3.75

EXCEPTIONALLY talented, construc-

tive, ambitious, with the courage of

strong convictions and the power to ex-

press them, Ernest Seton has set his life on

a stage where, with the unstinted force of

a highly dramatic nature, he has played a

leading role.

Only his contemporaries realize the ex-

tent of our indebtedness to him as natural-

ist, artist, scribe, preacher, and sympathetic

biographer of wildlife. To itemize the bill

would take more than all the space allowed

for this re\ lew. But the amount of the total

may be indicated by the statement that, in

the reviewer's opinion, Seton has done

more to arouse an interest in nature than

any other writer of his time.

Evidence supporting this belief may be

found in this record of his life. If its

author seems a prejudiced witness (auto-

biographers are often lenient) the doubter

should seek the testimony of those whose
life span covers the periods, before as well

as after, the publication in 1898, of IVilJ

Animals I Have Knoun. This was fol-

lowed by other books addressed to nature
lovers, young and old. In all, over two and
a half million copies of Seton's works have
been issued. His audience has been im-
measurably increased by thousands of lec-

tures, woodcraft councils, and by his activ-

ities as one of the originators of the Boy
Scout movement.

Seton's success produced many followers

who, lacking his standards, often wrote
with disregard of truth. But all alike were
condemned as "nature fakers" by con-

servative naturalists whose protests were
voiced by John Burroughs in Tlir Atlantic

for March, 190+. I'rged to defend himself

Seton said, "My only reply will be in my
works." And in due time they took form
in four quarto volumes on the lives of

North American mammals. Accepted as

authoritative by his colleagues and awarded
the Elliot Medal by the National .\cademy
of Sciences, they form alike his vindica-

tion and crowning contribution to knowl-
edge.

Of recent years Seton, now fourscore, in

his New Mexican home, has devoted him-
self to a study of the North American
Indian, greatest of our native mammals.

Fr.ank M. Ch.\p.vi.^m.

TiHE CHORTI INDIANS OF
GUATEAIALA
------- by Charles Wisdom

University of Chicago Press, $4.50

' i ''HIS book gives a full account of a
-* typical Indian community in Guate-
mala. The style is compact and factual,

presenting a surprising amount of in-

formation in the 490 pages of text. Every
important phase of community life is well

covered. What the reader will perceive

is an ethnic group of Indian people un-

der the nominal control of the Guatemala
national government, loosely integrated

into the framework of the Catholic

church, taking no important part in the

political affairs of the nation, except when
a few men are temporarily drafted into

public service for a brief interval or

when they are confined in prison. From
careful observation the author concludes

that 70% of the diet is maize. Vet many
other kinds of vegetable food are pro-

duced or gathered, the variety being im-

pressive. As may be anticipated, animal

food is but a small part of the commu-
nity diet. Occasionally a deer is killed.

Pigs, turkeys and chickens are raised,

the pigs chiefly for sale in the towns,

fowls for ritualistic purposes rather than

for food. The meager monetary income of

the family is chiefly from the sale of pigs.

The Indians are not grouped Into social

classes, but they themselves constitute the

lowest social class in the nation; the

mixed-blood Indian of the towns ranks

next. Since Indians form a large part of

the populations in Latin-American coun-

tries, this book, with its careful descrip-

tion of a typical Indian community, should

give the reader a better comprehension

of life in these countries.

CL.^RK WiSSLER.
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Science in progress
Second Series

Edited by George A. Baitsell

Yale University Press, $4.00

'

I
*HIS second volume of Science In Prog-

-»- ress consists of ten National Sigma Xi
Lectures delivered in 1939 and 1940. Each
lecture was given by a leader in his field,

and consequently we have in each chapter
an up-to-date discussion of the subject. The
material is presented clearly and interest-

ingly and is profusely illustrated. The vol-

ume may be conside ed a modern encyclope-

dia of science in so far as these ten branches

represent samples of the whole field.

Our leading geomorphologist, Professor
Douglas Johnson of Columbia University,

gives us the latest and best discussion of

the mysterious craters of the Carolina
coast, treating it as a study in methods
of research. Dr. Carl D. Anderson, Nobel
Prize Winner in Physics, of the California

Institute of Technology contributes a com-
prehensive and yet popular chapter on
cosmic rays and new elementary particles

of matter.

The subjects of the other essays with
their authors follow: "The Experimental
Alteration of Heredity," by L. J. Stadler;

"The Regulation of Plant Growth," by
F. W. Went; "Experimental Studies on the

Functions of the Frontal Lobes in Monkeys,
Chimpanzees and Man," by J. F. Fulton;

"How the Earth Shows Its Age," by Alfred
C. Lane; "The Expanding Universe," by
H. P. Robertson; "The Motions of Ions

and Proteins in Electric Fields," by Dun-
can A. Maclnnes; "The Ultracentrifuge,"

by J. B. Beams; and "Recent Advances in

Aeronautics," by J. C. Hunsaker. An ade-
quate bibliography for each chapter is

given in the back of the book, together

with an extensive index.

The Society of the Sigma Xi, which is

devoted to the promotion of research in

science, has made available here a most
readable account of the methods and re-

sults of research in these representative

fields.
Clyde Fisher.

THE HISTORY OF MUSICAL
INSTRUMENTS
--.--.-.-by Curt Sachs

Norton, $5.00

T T is improbable that there exists in

A English any work on musical instru-

ments so comprehensive as Professor

Sach's 500-page volume. No branch of the

subject is left unexplored and each is in-

vestigated with the caution of sound schol-

arship.

"Man alone is gifted with conscious

rhythm." From this distinctive feature of

human behavior have come both the dance
and the invention of a staggering variety

of music-makers. The history of their de-

velopment proceeds through the devices

of the lowest cultures up to the most com-
plex instruments of the modern orchestra.

Every considerable epoch in man's expe-

rience receives mention. A large number
of halftones, line drawings and diagrams
enhance the value of this prodigious ref-

erence book.

A NIMALS IN ACTION
--------by Gayle Pickwell

Whittlesey House, $4.00

' I *HIS book is the fourth of a series of
-*- large natural history books, beautifully

and profusely illustrated. The pictures are

instructive and tell many stories far better

than words can. The accompanying text is

a splendid introduction to animal biology,

succinctly describing the main problems of

life. There are chapters on the shelters

constructed and utilized, the ways of re-

production from amoeba to mammal,
growth and development (including meta-
morphosis), ways of feeding and obtaining

oxygen, defense, locomotion, evolution and
the relationships between animals. Lastly

there is a section telling how to become
acquainted with animals, and some per-

sonal experiences of the author.

It would be pleasant to give the text

unqualified approval, but there are several

inexplicable misstatements: five-toed deer,

digitigrade squirrels. These are minor, but

definite, detractions from an otherwise

splendid book.
John E. Hill.

Modern wilderness
by William Arthur Babson

Doubleday, Doran, $3.00

WITHIN the network of broad high-

ways crisscrossing the state of New
Jersey there remain many areas still rela-

tively wild. To one of these, scarcely 25

miles from lower Manhattan, Mr. Babson
calls particular attention. Along the Pas-

saic River near its junction with the Whip-
pany lies a swampy wilderness where
wood ducks and black ducks nest, and one

may find the larger owls, hawks, mink,

skunk, and occasional beaver and deer.

In youth the author studied its many birds,

and recently made it his hunting ground
during four profitable years.

He gives us a collection of essays rather

than a systematic account of all its wild

inhabitants. These tell of his excursions

by canoe or on foot to nests of the larger

birds, of hatching wood duck eggs under a

hen and rearing the ducklings on a lawn,

of bringing up young crows as pets, catch-

ing huge snapping turtles, photographing

a killdeer, and watching the "sky-dance"

of the woodcock. Other adventures include

one with a skunk, and there are talks with

Jean, the trapper. Mr. Babson shares

the belief of Doctor Chapman, who has

written him an appreciative foreword,

that turkey vultures are aided by smell

in their search for food. He understands

the sportsman's attitude, and discusses

its paradoxical views on killing and

protecting.

In the final chapter he laments the inva-

sion of electric power lines, new bridges,

polluted waters, and the deepening of the

river for flood control. More automobiles

race along the roads, more billboards rise,

and the radio tells of war and bombing.

But at the very end, Mr. Babson still finds

beauty and serenity in his New Jersey wil-

derness.

J.AMES P. Chapin.

Plant galls and gall
MAKERS
------ by Ephraim Porter Felt

Comstock, $4.00

'

I
* HE abundance of drawings and photo-

* graphs in this book is of great help in

identifying the 2000 plant galls found in

North America. For ease of determination,

the galls occurring on a certain plant are

grouped together and the types of galls are

then separated by descriptive keys. The In-

troduction gives much general information

on galls and gall insects and tells us of the

extraordinary life histories of some of the

latter. Naturalists, specialists, and teachers

of biology and nature study will find that

this reference book is both interesting and
invaluable.

J. W. Thomson, Jr.

M ANUAL OF CULTIVATED
TREES AND SHRUBS

by Alfred Rehder

Macmillan, $10.50

IMMEDIATELY upon its first appear-

ance in 1927 this manual became an

essential volume in the horticulturist's

library. This second edition, revised and

enlarged, is even more essential to anyone

working with woody plants. In concise

form, with keys to families, genera, and
species, it describes all of the trees and
shrubs known to be in cultivation north of

a line running approximately from North
Carolina, through Texas and New Mexico,

to northern California. Many native as

well as exotic species are described. The
zones within which the various woody
plants are winter hardy are indicated by

reference to a frontispiece map of the

United States and Canada. Other useful

facts included in the descriptions of the

species are references to illustrations of

the plants and their parts, mention of the

habits of the plants in cultivation, of the

place in which the plants are native, and

the dates of introduction or first-known

cultivation.

Over 2550 species are included in the

second edition, about 200 more than in the

earlier edition. The number of hybrids,

varieties, and species but briefly described

has grown proportionately. An indication

of the scope of the work is the index, which

covers over 14,300 names. It is remarkable,

however, to find some of the smaller plants

such as pipsissewa, spotted wintergreen,

trailing arbutus, wintergreen, partridge

berry, and snowberry included in a vol-

ume on trees and shrubs.

Changes in the International Rules of

Botanical Nomenclature required some

changes in the names of some of the plants

and the new edition has been brought up

to date in this respect. Fortunately, Profes-

sor Rehder has, with but few exceptions,

adopted a conservative treatment of the

genera and species of woody plants. On
the eve of his retirement as Curator of

the Herbarium at the Arnold Arboretum
he has given us a most thorough and in-

dispensable manual.

J. W. Thomson, Jr.
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LETTERS Continued from page 66

Sirs:

Late one afternoon in August, I was
driving along one of the typical sandy
roads in the heart of the pine barrens of

southern New Jersey when I noticed a com-
motion in a thicket of sheep laurel (Kal-
mia angustifolia). I ran to the spot and
saw the unusual spectacle of a young
broad-winged hawk which had tried to

capture a snake and had as a result itself

been captured. The 35-inch long garter

snake had sunk its teeth into the under
part of the wing of the hawk, preventing

the bird from flying. The accompanying
photograph was taken while the two strug-

gled. (I felt a little sorry for the hawk

—

its pride must have been terribly hurt.)

A moment later, I lifted the snake by the

tail, and it released its hold, allowing the

bird to fly wearily away through the tall

pines.

Haddonfield, N. J.
John Gill.

growing toward the sky—without the

"trembling like leaves."

(2) Woman: the two hands together at

the center part of the hair are brought
down on both sides, indicating that the

hair is parted in the middle (as opposed
to the way the men wear a lock tied at

the top and a part on the side)—instead

of the combing motion. Among the Flat-

heads and Blackfeet, only the squaws part

their hair in the middle.

(3) White man: although the sign was
in this case the same, my model, Louie

Nine Pipes, and other Flatheads, explained

that it was because the first white men
had their hair cut across the forehead.

They use another sign for "hat," indicat-

ing the brim with one hand on each side

of the head.

(4) Buffalo: the forefingers indicate the

curved horns of the buffalo.

(5) Hungry: Louie Nine Pipes points to

his stomach with both hands, but does

not use the "motion like sawing body in

Photaiiraj'h by Joini Liiil. h ram a Kodachrome original.

THE CAPTURER IS CAPTURED. This young hawk was ""grounded" by the grip of
the snake in its wing

Sirs:

I wish to express my appreciation of,

and interest in, the article, "Talk-without-
Talk," by Robert Hofsinde. The pictures

are fascinating and are of great educa-
tional value. I hope we are going to have
more articles and pictures by the same
author.

Gret.^ Bodelle.

New York, N. Y.

Sirs:

I was very much interested in your ar-

ticle in the January issue on Indian sign

language, "Talk-without-Talk," as I have
been working for some time with the Flat-

head Indians on the sign language, too.

In comparing the signs Mr. Hofsinde
used with my own records, I find a few
differences as follows, probably the re-

sult of local differences in "dialect," just

as we observe them in spoken language:

(i)Here the sign for "tree" is made by
raising the hands upward to indicate

LETTERS

two with edge of the hand," as described

by Mr. Hofsinde.

(6) Man: the Flatheads use the upright

forefinger only for a young man, as it

means a man who walks erect or a "youth."

They never use it, as Mr. Hofsinde did,

together with the sign for "old."

I have been working on a sign language
dictionary, because I feel, as Mr. Harring-
ton does, that it is too vital a part of In-

dian culture to be allowed to die, and be-

cause I, too, have found that even now-

only the older members of the tribe can

speak it fluently.
j,^^^ Greenough.

Couer d'Alene, Idaho

Sirs: • • •

As a reader of your excellent magazine,
I wish to comment favorably on the sign

language article in your January issue.

It is splendid! I hope the author is con-

sidering a book on the entire subject.

New York, N. Y.
Caroline Brown.

Continued on next page
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Your January, rg+i, issue has excited so

much comment in my home, especially the

article, "Talk-without-Talk," that in or-

der to satisfy everyone I need another

copy, for which I enclosed 50^^. We think

your magazine has set a new high among
periodicals. Each issue is eagerly awaited

and thoroughly enjoyed.

, , „ ,., Ch-^rles E. Gushing.
ban Jose, Calif.

Sirs:

... At this time let me compliment you

on your excellent publication N.^tural

History, of which I have been a sub-

scriber for a number of years.

,, „
,

. Henry B. Chase, Jr.New Orleans, La.

Sirs:

I am so grateful for Natural History

Magazine. Many people see my copy, in-

cluding 20 Campfire Girls, who meet with

me regularly
j^^^ q j^ Johnson.

Columbia, Mo.

Sirs:

Your covers these days are the best,

most impressive, and artistic in the world!

„ , „ Chase S. Osborn.
Poulan, Ga.

Sirs:

We receive a score of magazines at

our home, and Natural History is in the

inner circle of a few magazines which

Albert Earley.are "must."

Georgetown, Del.

Sirs:

. . . Your magazine is increasingly popu-

lar in our home. . . . Many thanks for such

an educational value in such an interesting

and absorbing manner of presentation.

Leon W. Zimmerman, M. D.

Liberal, Kansas

Sirs:

. . . Thank you for the pleasure which

has come to our entire family through this

excellent magazine.

Arlington, Va.

Sirs:

Mrs. Wm. S. Barker.

. . . Every month Natural History

brings so many interesting articles that

the magazine is loaned to several families

on the campus. It is a fine magazine for

any library. Maurine Larson.

Lapwai, Idaho

Sirs:

. . . We appreciate Natural History

Magazine in my family very greatly, and

particularly so because we believe it has

a very beneficial influence on my twelve-

year-old grandson, who is one of your

(Signed)
subscribers. . . .

Milwaukee, Wis.

Sirs:

The Christmas present that gave me
the biggest thrill of pleasure this season

was the Certificate of Associate Member-
ship in the American Museum of Natural

TI6

History, along with a year's subscription

to Natural History.

Through the kindness of a friend, I had

access to copies of Natural History for

the last three years, and in no other pe-

riodical I ever read have I found the

contents from cover to cover so interesting

and worthwhile. To welcome a copy of my
very own each month through 1941 will

be a joy. The December number with its

beautiful Night Blooming Cereus cover

and intriguing table of contents has al-

ready' arri\'ed.

Natural history has long been my major

delight as a student. ... Its revelations

of perennial beauty, wonder, orderliness,

if widely enough known, might become

a precious antidote against despair, against

cowardice, an inspiration to press on dar-

ingly, persistently, toward a better-yet-to-

be, through this Dance Macabre transition

from an old to a new era in world history.

May the American Museum of Natural

History and its fine publications long con-

tinue their good work.

(Miss) M. E. McGuire.

University of California

Berkeley, Calif.

Sirs:

In the November issue of your magazine,

there appeared an editorial entitled "The
Museum and World Changes" in which

there were several statements which might

easily be misunderstood and which, if not

understood correctly, might be considered

misleading, if not untrue. I have refer-

ence to the statements, ".
. . when the

principle of evolution became generally

accepted," and ". . . because it [evolution]

enjoys as nearly universal belief as any

philosophy."

I am aware of the work that the Mu-
seum has done and the decided opinions it

has in regard to evolution. However, I

think it is not in accord with facts to say

that evolution is generally accepted as a

principle, or worse still, to represent it as

something universally accepted. I can

appreciate your point of view but I feel

it is a little misleading to the uninformed

reader to put the case as strongly as you

have.

I have read and enjoyed this magazine

for some time and have enthusiastically

recommended it to a number of youngsters.

I hope I shall not find it necessary to cur-

tail my enthusiasm or qualify my endorse-

ment in the future.

WiLLARD T. Keane, D.D.S.

New York, N. Y.

Sirs:

One of my most pleasant surprises in

receiving my copy of Natural History

Magazine each month comes from read-

ing your Letters Department, and it gives

me the greatest satisfaction to know that,

with very few exceptions, each and every

one who writes to you expresses my per-

sonal feelings in their high praise of the

Magazine of the American Museum of

Natural History.

I feel sure that all our Natural History

readers, including myself, believe in the

Creator's evolutionary laws, both as ap-

plied to the plant and animal life of the

world and even to the earth changes which

have taken place preparatory to the exis-

tence of organic life on this planet.

There has always been a conflict be-

tween religion and science on this issue

of the origin of life, and particularly of

man on this earth; but we are convinced

by irrefutable scientific facts that God
created all things in a slow and orderly

series of evolutionary changes, which have
resulted in our perfected forms of plant

and animal life today. The American Mu-
seum's complete exhibit of the evolution

of the horse from Eocene time to the pres-

ent is produced from proven remains found

in the rock pages of the earth's history. . .

.

Words fail me to describe adequately

the beauty and profound interest of the

articles which the December, 19+0, copy

of Natural History contains. Each and

every one of the subjects treated in this

issue is right in line with my courses of

study, and I am deeply grateful to you for

your timely sources of information.

Could you furnish me with two extra

copies of the double-page graph of the

"World's Highest Waterfalls" covering

pages 272 and 273 ? If so, kindly advise me
as to the cost.

The article entitled, "The Tar Pit

Tiger," by Edwin H. Colbert is most fas-

cinating and comes close to my heart be-

cause I live only 140 miles from the famous

La Brea Tar Pits in a suburb of Los An-
geles and have visited them several times.

E. B. Powers.

San Diego, Calif.

Natural History regrets that no

extra copies of the waterfall chart re-

ferred to are available.

—

Ed.

APPOINTMENTS
Dr. Robert Cushman Murphy, of

the Scientific Staff of the American
Museum of Natural History, has

been elected President of the Long
Island Biological Association.

Dr. George C. Vaillant, likewise

of the Museum, has been elected

Vice-President of the Section of An-

thropology in the American Asso-

ciation for the Advancement of Sci-

ences for 1941.

Dr. Harry L. Shapiro, Associate

Curator of Physical Anthropology at

the American Museum, was made
Associate Editor of the American
Anthropologist; and Miss Bella

Weitzner, also of the Department of

Anthropology, was appointed Trea-

surer of the American Anthropologi-

cal Association at the same annual

meeting in Philadelphia, on Decem-
ber 29, 1940.

NOTICE
Readers are encouraged to submit

their own photographs of natural

history subjects. Those selected for

publication on this page will be paid

for at SLOO each, with full credit to

the photographer. Return postage

must be included.
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A LETT EK FROM AN
ENGLISH CORRESPONDENT

The secretary of an English naturalists' association tells how bio-

logical work behind the scenes helps the Army and the home front

YOU'VE probably read all the news
about the war in your newspapers and

listened to all the official communiques

from Europe on your short-wave radio,

and so I don't intend to deal with the war
as such. I have just sat down at the end

of a day's exacting work, and while we
prepare to meet our 255th air raid I think

I ought to tell you, an American audience,

how I, an English biologist and secretary

of a naturalists' association in the second

most heavily bombed part of our country,

have worked behind the scenes to help

Britain's war effort outside the fighting

line. Of course I won't say anything that

might release useful information to an

enemy agent, even if it passes the censor;

but the wartime work of a naturalist is

not generally associated with secrets and

new campaigns.

When this war shadowed the horizon in

1939 I expected my time to be fully de-

voted to writing, lecturing, and instruct-

ing farmers and gardeners about growing

more foodstuffs, because this island can-

not support itself like France and America.

But I've had very little of that sort of

demand upon my time. We found that the

farmers and amateur gardeners didn't

want telling how to plant and grow vege-

tables in order to stock our larders: suc-

cess was to be gauged by the number of

ploughs and spades and men to work them,

and land to plough. I thought I would

spend a lot of time telling farmers how
to get rid of their crop pests; but they say

they are the same pests they had before,

and they've been told often enough how to

deal with them.

No, the job of a biologist or a naturalist

in wartime is often as surprising and un-

expected as the varied conditions affect-

ing the fighting forces. I suppose my clos-

est association with the war itself has been

in consultation for Air Raids Precautions.

You might wonder what on earth a biolo-

gist has to do with protecting people from

blast, shrapnel, bombs, and splinters. Most
people think A. R. P. is merely engaging

builders to construct shelters for the peo-

ple, medical men to care for the injured,

and firemen to put out the fire-bombs. So

did I in 1938.

In 1939 one of our national A. R. P.

bodies was paying me to settle a number
of biological problems as they arose. One
of these concerned fungi. Many of our

hastily-made shelters were safeguarded

with sandbags or earth bags stacked

against the walls. It wasn't long after the

autumn rains that those bags of Hessian

cloth began to rot, and suddenly a whole

wall of sandbags might collapse, and any-

body nearby might be injured. What was
the cause of this rapid decay of sandbags

in the rain, and how could it be pre-

vented? It was all the work of a fungus

or mold. Most of the bags were filled

with earth, because people in many towns
had better access to their gardens than to

the seashore. And a wall of such bags
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developed a humid, poorly ventilated at-

mosphere, encouraging growth of the mi-

nute, dust-like spores of the fungus. Nearly

all this damage was done by one mush-

room

—

-Peziza repanda, which normally

grows on rotten tree trunks lying on the

ground in our beech woods. Now it has

become a common "resident" in nearly all

our cities.

With the winter the shelters became the

resort of hibernating insects, and in the

community shelters in big towns there was
a serious problem of fleas, lice, flies, and

other insect carriers of disease. I was able

to be useful here because most of our au-

thorities had whitewashed the interiors

of the big, public shelters and I had noticed

that white is a color which attracts flies

and gnats, whereas pale lemon-yellow is

a warning color that actually repels them.

Formalin sprays were able to keep check

on the fleas where they occurred in some

of the towns, and the bedbug was checked

with fumigants.

Botany, too, has played its part in our

A. R. P. work. Much of the cotton you

send us from America is wanted for mu-
nitions and for surgical dressings for the

Army. During the campaigns in the last

war there was a shortage of cotton wool

and similar surgical material in England,

but as there were no great casualties from

air raids at home it was not serious. This

trme, however, there must always be a

good reserve of surgical dressing for first

aid during air raids. Therefore, I got to

work on another emergency substitute,

which was used in the field in the last

war and in the Spanish war. This is dried

and sterilized sphagnum moss from our

moors and hillsides. This moss has, in

point of fact, considerable advantages

over cotton wool as an absorbent in surgi-

cal dressings, for it has very large cells

normally used to store moisture against

drought. It proves not only more absorbent

than cotton wool bandages but more reten-

tive, thus requiring changing less often.

The food industry, which is so vital to

an importing country like ours, has brought

me a lot of work identifying and control-

ling the molds and insects attacking stored

foods in ships, warehouses, and flour mills.

A great number of the insects have to be

fought with low temperature sterilization

because the usual fumigants and sprays

would contaminate the foodstuffs. But the

difficulty is that different temperatures are

needed to kill or check the activity not only

of different insects but of the same insect

in different stages of development, as egg,

larva and adult. Many of these tempera-

tures are still unknown. Molds are gen-

erally checked by temperature control, and

although they receive less publicity, they

are just as destructive to industry as insects.

When great stores of foods are accumu-

lated, new insect invaders are apt to ap-

pear, because insects often alter their diet

and change from useful into very destruc-

tive agents. Continued on page 119
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THE CAMERA IS

QUICKER THAN THE EYE
Bv Henry B. Kane

A remarkable series of photographs of one of nature's diving champions,
taken at an exposure of approximately 1 30,000 of a second with the

high speed photographic lights developed by Dr. Harold E. Edgerton

2 • . . through the air with the greatest of ease

3 . . . into the water . 4 • • and out of sight



A LETTER FROM AN
ENGLISH CORRESPONDENT

Continued from f^agc 117

The naturalist was also called upon to

recommend to the food manufacturers new
sources of raw material for food when the

war on the continent of Europe cut oflF

many of our old food imports. These new
sources varied from new methods of can-

ning wild ralibit meats with onion and

other palatable ingredients, to herbs, salads

and fruits from the wild, and the recom-

mendation of gull and other common birds'

eggs suitable for cooking purposes when
there was such a great egg shortage after

our poultry flocks suffered havoc in the

hard winter of early 1940.

The drug industry made a special appeal

to the British Empire Naturalists' Associa-

tion to marshal its forces of field botanists.

This was to help overcome the shortage

of drugs due to the sudden cessation of

normal imports from the continent. High
prices were offered for certain wild plants

from which drugs can be manufactured,

for instance, foxglove, which is a source

of digitalis, henbane, which gives hyoscya-

mine, deadly nightshade, which gives atro-

pine, and so on. Before this I had induced

our botanists in the Merseyside Natural-

ists' Association, of which I am Secretary,

to draw up a list of all the useful herbs

growing in the district, whose seeds could

yield products for the drug industry. There
were o\'er a hundred of them.

Investigating current conditions in glass-

houses and conservatories at a special meet-

ing, we found it was possible to cultivate

under glass the plant sources of such drugs

as cocaine, strychnine, camphor, ipecac-

uanha, etc. We also sent some advice on

the cultivation of the wild herbs on a large

scale in gardens and farms at the urgent

requests of the pharmaceutical people, who
knew the plants were wanted in greater

supplies than the wild could offer but who
did not understand their individual wants
in the way of soil and so forth.

The mining industry is another impor-

tant branch of the home front where valu-

able service has been rendered through

natural history investigations, chiefly

through the identification and control of

fungi or molds which attack pit props and

hasten their destruction. There is a great

shortage of timber, due to enemy occupa-

tion of the great exporting countries in

Scandinavia and the lack of American
shipping facilities to export from the great

Pacific Coast forests, so that anything

which can be done to conserve in the con-

sumption of our own pine trees is very use-

ful. I was interested to find a dozen differ-

ent species of fungi attacking the pit props

in the mines, some of the most destructive

providing their own moisture and thus at-

tacking dry districts at the coal face. But

props could be sterilized against them, and

some timbers like larch are much more re-

sistant than others, like spruce. There was
also work to be done on the contamination

of pit props by pine beetles carrying the

spores of dry rot from one part of the mine

to another, or destructive insects attacking

the pit props.

Animal fodder was largely imported he-

fore the war, but because ships are now
engaged in carrying foodstuffs and ammu-
nition, hundreds of pit ponies have had to

receive their share of scientific attention.

The colliery owners in South Wales and

Scotland have been given advice on how
to balance the diet of their four-footed

helpers in order to maintain their strength

and health upon various substitutes mak-
ing up their chaff and provender.

The record frost early in 19+0 killed

thousands of useful insect-eating thrushes

and other birds, so that I was giving spe-

cial lectures on how the population of

these useful birds could be increased again

by providing more suitable nesting haunts

and feeding grounds. The ploughing up

of thousands of acres of old grassland,

golf courses, playing fields and parks for

more corn made plagues of wireworms,
which had to be tackled by heavy rolling

and deep cultivation.

These are onh' a few of the activities for

which you will have space. I could name
many, from the problem of barnacles,

which can take zo'r off the speed of a

5000-horsepower cargo vessel (a seri-

ous handicap in these times of increased
schedules), to the development of effec-

tive ca.Tioufiage, largely copied after the

methods used by various animals, for the

protection of motorcars, garages, and so

forth. In all these things, the naturalist

l-.as assisted unexpectedly in the wartime
program.

In addition to all this there has been a

great deal of spare-time voluntary work,

which I think is almost as important as

the more technical efforts. Helping na-

ture study amongst our school evacues

moved from the towns to the country

for the first time in their lives, gave

the youngsters happier memories than

bombs to take ba_'k to town. We started a

nature club at one village, and a village

museum in another. We keep going the

full activities of lectures, rambles, film-

shows, and journals amongst our amateur

natural history societies, universities, and

museums, even in the bombed cities like

London, Liverpool, and elsewhere.

In many towns our lectures continue dur-

ing air raids, except for those members
who are air raid wardens, nurses, or Home
Guard men, and they slip out to duty and

return with the "all clear"—if it comes

before morning! And by carrying on our

organized nature study in the midst of the

battle we believe, from the results, that

such hobbies provide a welcome and val-

uable rest and change, however brief, from

the duties and dangers of the times. It is

most encouraging to find people attending

a field meeting after a night on duty, or

to help a refugee naturalist from Holland,

France, or Czechoslovakia continue his

studies, confident that when this horrible

business of war is over we can again de-

vote full time to nature in the out-of-doors

and set to work conserving the wildlife

and its sanctuaries which have been de-

stroyed by this total war

Liverpool, England
Eric H ardv.

5 • • • where he is so expert at the frog stroke
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Each Can Say

"^ WAS A CLERK ^^

! 'r?

«J JVAS A LINEMAN'^

«/ WA« A DRAFTSMAJV

Xhirty-SEVEN years ago, in

1904, the president of the Ameri-

can Telephone and Telegraph

Company went to work as a clerk

in one of the Bell System com-

panies.

About that time, the 18 men

who are now the presidents of the

Bell telephone companies were

starting their careers. For, like

the head of the System, they have

worked many years in the business

— an average of 38 years each.

Each of them can say: "I was a

clerk," "I was a lineman," "I was

a draftsman"— and so on.

The "know how" is here— for

the every-day job of running the

telephone business or to serve you

in emergency. Up-from-the-ranks

management is doubly important

these days.

THE BELL SYSTEM IS DOING ITS PART IN

THE COUNTRY'S PROGRAM OF NATIONAL
DEFENSE.

BELL TELEPHONE SYSTEM
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MOJAVE IM
A momentary transformation of the hard dry face of the desert into a

sea of bloom—a living carpet of silver and gold, where bees are drunk

with perfume and hummingbirds are enraptured by the miracle of spring

All lands that have the season we call spring

f-\ have a spring flora, and wherever it occurs,

-^ -*- it is the most innocent and ravishing of the

year. I have seen some of the best on earth—the

Mediterranean with its hyacinths, narcissus and cro-

cus, the Appalachian honeyed with azalea and tril-

lium. And the California coastal zone, where sky-

blue lupine and golden poppies cover the hills and go

dancing to the edge of the cliffs in sheets of color. I

have read in travelers' tales that \ou do not know the

glory of the world until you have seen the Cape flora

of Africa burst forth in the antipodean spring that

begins in September, bringing calla lilies, garden

geraniums, gladiolus and endless exquisites of the

iris family into wild unlikely being. Writes another

plantsman, a world wanderer, "In variety and beauty,

the flowers of the Albanv district of West Australia,

This article is a chapter from Donald Culross Peattie's
forthcoming book, T/ie Road of the Naturalist, f\ih\\s)\ed

by Houghton Miffin.

Red Rock Canyon, Mojave Desert, southern California

Photo by Free-Lance Photographers Guild
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FLOWER Bv Donald Culross Peattie

from August to November, surpassed anything the

writer has ever seen." There full-blown orchid splen-

dors spring from the parched soil, and insectivorous

pitcher plants and great sundews spangle the sward.

That's all as may be, and I wouldn't, from any-

thing I had seen upon the desert in many springs,

have dared to hope for better. But not even on the

Alps, in full summer, had I ever beheld so dancing

a carpet as on that memorable April morning when I

stepped out into the Mojave in bloom. Not every

spring does the stone roll back like this, but only when

the rain and the snows and the sun combine fortu-

itously to decree it. I had not seen the miracle before,

roadrunner though I had been for years, crisscrossing

the southwestern wastes.

Now, as anyone will cry out involuntarily at an

unexpected sharp pain, so there was no stopping the

laughter that rose in the throat at the sight. Not just

the first time, and not just on my lips. Everyone at

the ranch, each time he stepped out again into the

dazzling profusion of color and dancing shapes,

laughed again, a pure enchanted laugh.

The desert flora at all ordinary times consists of

tough resinous shrubs, knee-high to waist-high, a few

head-tall. It is grandly, confidently monotonous, made
up of certain hardy species which do not hesitate to

range, without apology, unvaried over an area as

great as the two Virginias plus the two Carolinas.

That is the norm, the always present urKompromising

reality, in season or out.

Nature's tapestry

But this other visitation, this momentary transla-

tion of the hard dry face of the desert, was all herba-

ceous, made of tiny annuals. The sea of bloom was
only ankle-deep ; many species were not an inch tall,

but with flowers two inches across. In this fashion

the beautiful little desert stars, like English daisies,

and desert-gold, tiny-tim, humble gilia with its petals

the color of moonlight on frost made a dense under-

carpet that it was piteous to tread upon.

Above this close undermat danced a second tier of

flowers, goldenglow and white tidytips and desert

dandelions with heads of canary yellow. And, per-

vading the whole desert with fragrance, rose the pink

sand verbena, of the four-o'clock family. There was

a lupine that ran everywhere, of a deep royal purple.

There were the scabiosa sages, salvias really, that the

Spanish settlers called chia, whose brilliant blue, two-

lipped flowers leap out of a tiny spiny sphere of angry

purple bracts. There were desert mallows, with their

crumpled dusty leaves and chalices of fiery flowers

varying from vivid apricot to deep grenadine.

But commonest of all, most constantly in motion

on their hair-fine stems, most innocently frail, were
the blue gilias. Some were clear white, some lilac,

some true blue, some with yellow eyes, some tall,

some dwarf, looking like many species, actually only

one variable kind, GUia davyi. When the wind blew

and these children of the desert danced, their fra-

grance was blown quite away ; when the sun baked

perfume from the sand verbena, the gilias' odor was

smothered. But when I brought them inside the dark

coolness of the great adobe room, I became aware of

a tender perfume stealing into my thoughts, getting

into my dreams at night. Every day, every hour, you

saw the gilias, but you never got used to the sheer

improbability that anything so dainty could be put

forth by the Mojave. Indestructible, thorny, bare,

the creosote bush and salt bush, the burro brush and

rabbit brush are the natural sons of the desert, war-

rior sons, like Homeric soldiers naked but for spear

and shield, thorns and bitterness. But just as a savage

man might beget gentle daughters too, so the Mojave

sends forth blue gilias, once in many years a million

of them, like this.

Above the two tiers of flowers there rose spindling

examples of a third. Here and there, for instance, a

slim wand of lilac larkspur. Or thistle sage, kingly

tufts of cottony silver thick with long mauve salvia

flowers, the longer for their orange anthers. And an

aster with lavender heads in bold clumps of 20 blooms

and more.

In all, those April days yielded to my \asculum

some 75 species. Large as this number sounds, it is

not a greater variety than would be found at a cor-

responding stage of seasonal development anywhere

else ; what brought delight was the sheer abundance

of the carpet, the feeling that we were actually be-

sieged by an army of little flowers. The bees were

drunk with them ; they came in thousands from only

the Mojave knew where. I saw the hummingbirds

flash by in such a state of excitement that they looked

as if they had been shot sideways out of a cannon with

a twisted bore. They seemed unable to settle their

scattered brains on anything; they went so fast I

couldn't follow them with my glasses to identify

which of California's many kinds of hummers they

were. We used to wonder, at the ranch, how far this

flood of rare flowering washed across the desert floor.

You couldn't tell ; you only knew it went on to the

rim of the horizon. And vou knew it was brief. It

must be loved while you had it, like the song of the

thrush in the southern states. Something that each

morning you dread to find gone at last, whelmed by

the advance of summer heat.

Jfairs of the desert

Resting from the sweat and blindness of collecting

in full sunliglit at noon, I would lie on my back in

the adobe room, on the cool of the tiles, and let the

flowers dance before my eyes, and in my head the

map of the desert unroll. Steep pitching floors, dry

lake beds glistening with soda, alkaline sinks below

sea level where, in Death X'alley and beside the

Salton, another flora sprang—queer iodine bushes,

bloated and jointed greasewood, ugly arrowweed.

rusty samphire. Desert ranges far to the east and

nortl), a hundred and three hundred miles awav across

MOJAVE IN FLOWER 123



this blazing waste, peaks of the Panamints and Inyos

and Providence Range, carrying windflowers and

other sweet northern blossoms high in their stone

arms, hugging them against the last of their snows

under their stunted pines. Already the low desert,

down by the Mexican border, would be out of flower,

the last trumpet dropped from the desert catalpa, the

last leaf from the straggling ocotillo.

Spring that is more than spring

And the biologic meaning of this year's rare visita-

tion of flowers was borne in upon me. Desert plants

do not follow what we consider a normal cycle

—

green in summer, and dying back to some perennial

root in winter. For when it is calendar summer here

it is biologic winter : the leaves drop and everything

dies or wears the look of death. It is also, biologically,

winter in autumn and winter, when snow lies on

the desert. But spring is not only spring but summer
and autumn in swift succession. And of all desert

plants the best equipped to deal with this climatic ex-

travagance are my little annuals, my fragile exqui-

sites so prodigal of their scant waters. Swiftly indeed

do they wilt. They not only wilt, they die, completely,

the entire crop—only to survive as seeds. As seeds,

a year later or, if conditions oblige, ten years later,

they will sprout again, and in from two to six weeks

rush to full flower, become pollinated, set seed, dis-

tribute seed, and die again. Such is the life of an an-

nual, and of all forms of life-history the annual is

the best for desert life.

For, like the seventeen-year cicada which is a grub

all those years underground and enjoys but a few

weeks of aerial life as a winged, singing, mating

adult, the swift vanishing spring desert flora passes

the greater part of its time as a dormant seed. Only
irregularly and most briefly does it escape as a flower,

before the continuous stream of life is caught inside

a seed again, indefinitely to wait. So the champion

desert plant is not the tough creosote, the malicious

cholla, not the Joshua tree or the sage, but seed as

tiny as gilia's. For a seed is not just part of a plant;

detached, it is a complete plant, with a plantlet folded

inside, a supply of food, an infinitesimal of moisture.

Boxed in its shell, it defies drought, heat, cold, poi-

sonous alkaline soils. Only water has the password to

open its prison.

Now I began to notice seeds everywhere. The de-

liberate big harvester ants, who can both bite and

sting so fiercely, were bearing away seeds of all sorts

of plants, as fast as they fell, in industrious braided

lines. I saw chaff outside the untidy nests of pack rats,

and I presume that all of the desert's tremendous

rodent population of gophers and kangaroo rats.

ground squirrels and field mice are in part dependent

on seeds. As seeds are the secret and triumphant desert

flora, so they are the hidden larder, the basic food

supply. Birds, too, devour them.

The heat, and more still the light, were often in-

supportable as the days crawled lizardlike across the

desert. I wore a great peaked sombrero of lightest

straw, and smoked glasses, sandals and white ducks

and a rag of shirt. And still I was often so giddy

I felt I must drop flat or die. I saw black and red

before my eyes, and I measured the distance to the

roof of the adobe cottage with the eye of one who has

to swim back to shore farther than he is sure he has

the wind or muscle to make it. The snows on the San

Gabriel Range looked mockingly cool and distant

as the mountains of the moon. Finally I cowered in

the cool shadow of the cedar roof, writing up notes,

pressing specimens, reading ; and only went out at

dusk.

Some come with the stars

It was then that I discovered that the desert dande-

lions and Mojave asters and many other flowers close

up at night. And another flora, nocturnal, steals into

bloom. All day long one lax and weedy plant looked

dead, its flowers withered. But at night this wild

four-o'clock secretly opened its rose-pink calyces and

emitted a faint odor. Where I had tramped the burn-

ing blossoming swells and hollows at four and seen

nothing of it, a flower called evening-snow suddenly

appeared at dusk. Leaf and stem are mere sand-col-

ored threads ; flowers are twirled up by day into a

pointed bud absolutely invisible in the glare. But fif-

teen minutes after twilight's fall, millions of them

open, with a soundless silken uncurling of their petals,

and lo, they are white gilias, the color of starshine.

As they expand, a delicate fragrance takes the air.

The West is the kingdom of evening primroses, as

it is of the four-o'clock family. Though I knew many
species of evening primrose, still I was unprepared

for the great dune primrose I found in the desert

dusks. Its crepuscular flowers are large as those of

a wild rose when they open, but insubstantial as spider

floss, great mothlike petals languidly opening as if

still oppressed with the long siesta of the day. They
are white, but as soon as you pick them they turn

pink, and in ten minutes they are faded and cannot

be revived. They seem to have just the requisite

turgor in their gleaming cells to sustain life only if

they are not sun-smitten or touched by human hands.

They are so secret that they cannot survive the ap-

preciation of a fingertip, and they hold their sweet

breath until the approach of darkness.

I left the ranch in mid-April, wanting not to see

this rainbow fade. Early in May a friend wrote

:
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"Come back ; there is another flora on the way." It

was easy to leave my desk at that. Gone was the first

candor of the early flowers, and in their place had

come a gaudier, coarser, stronger flora, correspond-

ing, I suppose, to those of eastern summers. Yellow

buckwheat was everywhere, and another flower,

called "alkali goldfields," had replaced the coreopsis.

A sort of branching dandelion took over from the

desert dandelions; the strange rock pink was in

flower, and the desert trumpet, too, and it was the

season now of el harhasco, the fish-poison spurge, and

Stillhigia spurge with angry red spikes, that gushes

a spurt of milky juice upon the hands in revenge for

being picked. The beaver-tail cactus was glowing with

its deep rose cups. Where the sunlight blazed the

fiercest, where the hard sands reflected its intolerable

glare, there burnt up from the ground an almost stem-

less cup of fiery orange. It is something to look a des-

ert mariposa in the eye. You find mariposas all over

the West, changing height, changing shape and color,

as you trace them from the mountains of Colorado,

over the Utah deserts, up and over the high Sierra,

down into the great Central Valley, climbing the

coast ranges and descending till they dance on the

brink of the sea cliffs of the Pacific. They change

names, too—fairy lanterns, Mormon lilies, cat's ears,

Caloc)iortiis. They are lilac and pink and white ; they

are like white tulips, delicately penciled and blotched
;

they are like dainty fritillaries, nodding cup half

closed. Nothing you ever saw of them prepares you

for the desert's one species, for that intense cup of

flame. And within the orange petals stand clear the

six chocolate-purple anthers and the elegant long

erect ovary, neatly three-angled and clean straw color.

Prickly and inhospitabh'

The ground was prickly now with inhospitable

kinds of gilia—prickly gilia and calico flower. Un-
derfoot were the little spiny-herb, all ridges and

prickles and points, symmetrical on a plan of three

;

and a relative that looked as if it had been cut out of

tarnishing metal by Euclid. At the center of its saucer

of bracts you find what looks like a clutch of tiny

seeds, only to discover that they are really the larvae

of a beautiful little blue butterfly.

In the innocent phase of spring there had bloomed

a sprawling Astragalus, very like a lupine, but strag-

gling, crazy, dusty, with a sickly pink bloom—loco-

weed of the cowboys. Out of flower now, its great

inflated pods that popped when you touched them

were bloated and blotched and scrawled with an al-

phabet without meaning, in madders and purples and

garnet lines. Loco, that drives the horses mad, that

kills them with its deadly chemical selenium.

The paper-bag bush, too, was now in pod, just a

few of its purple mint flowers left, where I had seen

the hummingbirds at pollination. The hop-sage was

turning red, as if with autumn tints; the color of the

fruits upon the Mormon tea was trembling between

rose purple and rose pink; bronze was overcasting

the saltbush foliage, and out on the desert burned the

last unholy glories of its ultimate flora

—

Nicolletia,

with off-shade yellow pinks and mustardy green yel-

lows and a skunky odor that simply would not wash

off the fingers, also a brassy-colored Dyssodia with a

name which means "ill-smell," thrice and four times

deserved.

Smiling desolation of autumn

The desert at last had bloomed itself out ; it had

exhausted the gamut of beauty and, like a decadent,

found beauty in the repulsive. By June, when it was

true summer elsewhere, the Mojave was already far

gone into the smiling desolation of its autumn. I

would not even look at the brittle dusty yellow straws

that were the stubble of the blue-eyed jillies. Life was

going off the land ; even the meager foliage of the

shrubs was dropping, leaving naked thorns. The

wasps were beginning to come out of the inflated

stems of the desert trumpet, where their mother had

laid them when that stem was succulent and bore

flowers. It was so paper-thin and brittle now it broke

at a touch ; no sound was in its parched throat, nn

humming reveille in the trumpet. There was notliing

anywhere, from the foot of the San Bernardinos to

and beyond the Colorado River, except heat and

wind, and sand upon the wind, and blinding light.

The color had seeped out of the world—the laughing

tints, the fiery hues that followed— , now there were

the eternal desert ochers and grays, the washed-out

rusts, the silvered stalks, the horizons dancing with

heat waves. The desert had forgotten its one relent-

ing tenderness ; it had gone back to the vast inertia of

being desert, as dryly and sternly itself as an old

squaw. Even at 10,000 feet the snows on the San

Gabriels were gone ; they, too, were but winter's in-

tercession. They were not eternal. The dew was gone

from the mornings, each day a little less, until at last

there was no sip for a linnet ; the song of the orioles

was silenced in the Joshua trees, the birds were

hatched, the brown pouch hung empty. It was time

for my departure ; the desert itself seemed to be driv-

ing me out. I did not know when I should get back

again. And when if ever I should see it bloom once

MOJAVE IN FLOWER



THE
FRIENDLY

DESERT
By Charles Alma Byers

Know your desert plants, and their beauty

will open up a new world of enchantment
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DESERTS are commonly visualized as regions

that are barren and worthless. Indeed the

familiar dictionary definition is, "a region

without vegetation." This idea, however, is more

often mistaken than not, when applied to our Amer-

ican deserts. There are, of course, certain parts which

are quite devoid of vegetation and where drifting

sands rule supreme ; but for the most part our desert

lands support a much more abundant growth than is

generally realized. And, contrary to common belief,

the soil itself is often some of the most fertile in the

world, so that when it can be given enough water it

is surprisingly productive.

Early maps of North America labeled a vast area

in the West, "The Great American Desert." The
idea became established that something almost com-

parable to the Sahara existed out there ; and only

with the development of our modern railroads and

highways has the Great American Desert shrunk

to a few scattered areas. Private and governmental

reclamation work is further constantly rescuing the

desert from neglect ; so that real desert conditions

exist only in such spots as the Arizona Desert, Yuma
Desert, Great Salt Lake Desert, Ralston Desert of

NATURAL HISTORY, MARCH, I94I



Nevada, Colorado Desert of California, jMojave,

Death Valley, etc. And nearly all of these regions,

even some of the most desolate parts of Death Valley,

have their forests—of a kind.

The strange ways in which Mother Nature over-

comes handicaps are nowhere better shown than in

the vegetation of the desert and the semidesert. Here
plant life must ever battle against endless drought,

against scorching summer suns, harassing winds, and

restless sands. There is little wonder that it is often

fantastic in character and seemingly dwarfed in size.

Yet it is also wonderfullv beautiful.

FROM THE SPEEDING automobile or train, one

does not realize that the desert lands of the United

States contain an assortment of strange plants native

to these American wastes and, in general, seen no-

where else on earth. Our native desert plants gave

the Indians a wide list of useful products—fruit,

beverages, medicines, clothing, and building mate-

rials—, as explained on the following pages. And

the beauty of the whole is found on closer inspec-

tion to be built up of a number of fascinating parts,

each displaying its characteristic form and colors.

The photograph at left shows the Colorado

Desert of California. Here, as well as in southern

Arizona, grows one of our strangest and showiest

desert trees, the paloverde, illustrated below at close

range.

THE DESERT IS BEAUTIFUL
Viewed through air that is crystal-clear, landscape tints seen nowhere else lend a weird

enchantment to this world of purple and gold. Yet the full beauty of the desert, over-

looked by the hurried traveler, requires closer observation.

(Below) A GLORIOUS ARRAY of bright yellow

bloom is put forth by the paloverde in March. The
tree then becomes a study in brilliant gold, set off

against the quiet green of its tiny oblong leaflets.

The flowers are about the size of buttercups and

produce a general efifect resembling Scotch broom.

The seeds, in pods two or three inches long, fall in

July and are harvested by the Indians for food.

The name paloverde is Spanish for "green tree"

or "green wood," for the bark of the entire tree,

including even that of the main trunk, is light green

and presents a strange appearance against the usual

parched-brown background. The scientific name is

Cercidium torreyaimm (formerly Parkhisoiiia tor-

reyana).

Photo by Putnam Sludii



AT BLOOMING TIME the Spanish bayonet (Yucca ivh'ipplei) becomes a thing of

glory and splendor. Previously only a sort of plant-life hedgehog, formidably

armed and unapproachable, it now sends up from its center a tall "candle" of

snowy-white blossoms—a shaft of light and marvelous beauty that can be seen and
identified for miles around. This shaft is lifted to a height of ten or fifteen feet,

and along one-half to two-thirds of it is a gracefully bulging cluster of bloom. The
base, a symmetrical mass of living bayonets, blue-green in color and each terminat-

mg in a hard point as sharp as a needle, remains on guard, but now the plant

deserves its other name, the "Lord's Candle." Making its debut at the season when
much of the other vegetation is turning brown in the summer heat, it presents a

striking picture, spectacular and queenly by day, and specter-like in the light of the

moon—a ghostly sentinel.

The flower stalk usually begins to grow about the last of April or the first of

May. Leafless and blue-green, frequently with a reddish tinge, it rises rapidly,

gradually swelling. The usual blooming season is in and around June.

The Spanish bayonet is one of the most interesting of several kinds of yucca
native to North America. Its home, strictly speaking, is not the real desert, but the

chaparral-covered semidesert of the Southwest. It is abundant in various sections

m southern California and is found also in Mexico and Central America.

(Below) THE SMOKE TREE: a desert ghost which

dons a regal cloak once a year. For many months the

smoke tree (Parosela spinosa) is completely devoid of

foliage and apparently lifeless. Then in late spring,

as if awaking reluctantly from its slumber, it puts forth

a thin sprinkling of small, narrow leaves, and sud-

denly, about the middle of June, it bursts into won-

drous bloom. Its garb is no longer that of a wraith,

but of a mantle of the most glorious ultramarine. The

Plwto by Padilla Stu



(Below) THE "FLAME" of the Lord's

Candle is made up of waxy, cream-tinted

white flowers, sometimes with a tinge of

purple, one or two inches in diameter.

Pollination of the blossom of this

strange plant is seemingly left by nature

almost entirely to a little white moth,

whose larvae live on the seeds. This

moth, first gathering pollen from several

flowers, lays its eggs in the deep-set

ovary and then pushes its assembled sup-

ply of pollen, rolled into a tiny ball, down
into the blossom until it rests against

the stigma. After blooming, the flower

stalk turns grayish-white but often re-

mains standing throughout the summer

and fall—a sort of memorial to the

yucca's one-time glory.

Photo by C. C. Pie

"indigo bush" then soon sheds its foliage

and again becomes a ghost.

The smoke tree is apparently the

desert's very own. It loves the hot and

sultry canyons but is occasionally found

straggling forth even into the desert

sands.

This might be called the "desert

vamp" or "vampire"—"vamp" in the

sense that it will lure man with false

hopes by the appearance it gives of

smoke lazily rising from a campfire; and
"vampire" in the sense that it is likely to

draw one's blood. Its spines, indeed, are

so sharp and numerous that it is some-

times referred to as the "porcupine tree."

Its slender, graceful limbs are also cov-

ered with a sort of fine, cottony fuzz.

A BANQUET IN THE DESERT
It would be a weird banquet, but if all the plant resources of the

desert were gathered together, the diner would not go hungry nor
lack variety. The meal could be eaten under candlelight produced
by the candlewood tree. And the desert would also give soap to wash
with, utensils for cooking, and even protection against its breezes,

which can be surprisingly cold at night.

CANDLES. It is from

the fantastic ocotillo, or

candlewood (Foiiqiiieria

spleudens), whose
branchless arms are rich

in wax-like resin, that

actual candles may be

made. The wood readily

burns with a steady blue

flame, much like a wax
paper.

In spring each arm
tips itself with a cluster

of bright scarlet flowers,

and the general effect is

then like a bunch of long-
staffed flaming torches.

The ocotillo is very easily

propogated by means of

cuttings and is fre-

quently used by Indians

in making hedges and
corral fences. The plant

grows from fifteen to 20 feet high, and is native to sections of Cali-

fornia, east to Texas and south to Mexico, thriving frequently on
some of the most desolate wastes.

THIRST need have no terror for the desert tra\ eler where the barrel

cactus (Ferocactiis acanthodes) grows. This "water barrel" of the

desert has saved the life of many a thirsty wanderer. Approximately

90% of its total weight is water. When the top is cut off, the interior

is found to be a firm, white, watery pulp, which, when crushed with

a stone and then squeezed in the hands, yields its fluid. Indians made
use of the juice as a drink and sometimes utilized the hoUowed-out
trunk as a cooking pot, boiling their foods in it by dropping in hot

stones. White man has

learned to make a very

delicious candy from

the pulp.

This cactus is called

"bisnaga" or "visnaga."

In early summer, it gives

out a magnificent crown
of several large greenish-

yellow blossoms. The
barrel cactus is rather

easily toppled over, hav-

ing little more than a

long, slender taproot. To
disturb this \aluable
plant unnecessarily is an

offence against the laws

of conservation.

Photo bv Piitii

Photo by Puttiam Studios



(Right, below) THE GIANT CACTUS (Carnegiea

gigantea), or saguaro, bears fruit which the Indians

prize as a delicacy. Indeed the Papagos make a great

annual festival of its harvesting. The purplish-red

fruit, maturing around the end of June, is roughly egg-

shaped and contains, when ripe, a soft, red pulp with

numerous small black seeds. Much of the fruit is eaten

fresh, and some is utilized for making a rich wine.

From most of the fruit, however, if the year's crop be

large, they extract the juice and boil it down to a

molasses-like syrup, which they store in earthen jars.

They even preserve the seeds, which they grind and

make into mush. The older portions of the trunk

encase a number of long, slender poles, suggestive of

bamboo fishing rods. These the Indians use as carry-

ing poles and for framework of papoose cradles, and

otherwise.

This cactus reaches a height of 40 or 50 feet and a

possible thickness of nearly two feet. But a ten-year-old

giant cactus is rarely taller than five inches. Some of

the oldest ones are estimated to exceed 200 years in

age and to weigh six or even eight tons.

Woodpeckers peck holes in the giant cactus and
build their nests in them, and the cactus usually ad-

justs itself by lining these pockets with a special cal-

lous-like growth. However, the woodpeckers do not

keep permanent ownership of all these holes, and many
become occupied by the elf owl, said to be one of the

smallest known species of owl. The giant cactus is

found in Arizona (notably near Phoenix), in south-

eastern California, and in Sonora.

ONE OF THE FRIENDLIEST growths of our arid

regions is the mesquite. Beneath its spreading
branches the desert traveler finds shade, and from its

seed pods both man and beast may obtain wholesome
food. And if your desert banquet is at Christmas
time, you may decorate the table with mistletoe from
its branches, which is seen growing on the mesquite
below. This is the screw-bean mesquite (Prosopis

pubescens), which bears clusters of screw-shaped

bean pods. Our other well-known mesquite, the long-

bean kind (Prosopis juliflora var. glandulosa), bears

the four- to eight-inch bean pods illustrated at left.

Indians gathered the beans in large quantities and
ground them into a meal from which they made a

sort of mush. Even the pods were often prepared into

a highly-prized black dye, and from a gum which a

wound in the tree exudes they made both mucilage

and medicine.

Unlike the barrel cactus, the mesquite has been

known to send its roots in search of water to a

depth of 60 feet. One or another kind of mesquite

is found from Utah and Kansas to Mexico and from
California to Texas.

Photos by C. C. Pi,
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THOUGH the choUa cacti (pronounced "choy-a") are the most shunned,

they too produce edible fruit. The fruiting of the Opuntia fulgida, above,

is especially interesting. Its cup-shaped fruit is yellow, and one fruit

seems to spring out of another in haphazard fashion, to hang in long

chains. A close-up showing the less friendly features of this cactus is

seen below. Its flowers are light rose color.

Most cacti classed as cholla are a bristling mass of needle-like spines.

The spiny joints, somewhat suggestive of superferocious chestnut burrs,

become detached by a mere touch—often from a gently stirring breeze.

Indians and many Mexicans hold to the belief that they acnially jump

out at the passer-by, hence the nickname, "jumping cactus." To be sure,

one can scarcely pass through a thicket of this cactus without finding

one or more of the joints clinging to one's clothing. Pack rats frequently

use the barbed joints to build a bulwark for guarding the entrance to

their home, and how they succeed in carrying them borders on the

incomprehensible.

Flwlos by C. C. Pierce
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THOUGH FUZZY-LOOKING from a distance, one does
not want to collide with Opuntia bigelovii after dark.

Several species of cylindrical-stemmed opuntias received

the name cholla. The most conspicuous are the ones shown
above and on the preceding page, and two others:

Opuntia echinocarpa, native to the Colorado Desert
(yellowish flowers with red-tipped sepals), and
Opuntia acanthocarpa, which thrives about Needles,
Arizona (pale yellow blossoms with orange-yellow
pistils).

Photo fri Frcdeiick W. Marti.



FROM THE LEAVES and twigs of

the creosote bush (Larrea tridentata

var. glut'mosa), at right, the Indians

brewed a bitter tea (which they used

as a sort of tonic) and made a lini-

ment for healing wounds and for re-

lieving rheumatism. Moreover, this

bush yielded a yellowish-green dye,

and its sap gave them a kind of

cement employed in making bows
and arrows.

The creosote bush inhabits the

desert of almost the whole of the

Southwest, from the low-lying foot-

hills to the very heart of Death Val-

ley. The gray stems are marked at all

branch joints with blackish knots,

producing a curious banded effect.

At the blooming season the bush puts

forth myriads of bright yellow flow-

ers, nearly an inch across, with

greenish-yellow sepals. Later come
innumerable seed-balls—white, fuzzy,

and silky. Being evergreen, the creo-

sote bush lends a restful color to the

desert throughout the year.

fhoto by Charles Alma Byers

MOST FANTASTIC and individualistic of all our desert

plant-life is probably the Joshua tree (Yucta brevijolia),

shown at left and right. And, strange as it seems, it be-

longs to the lily family. From gawky youth to decrepit

old age, it passes from one grotesque form to another. In

the sapling stage it is a clumsy, shaggy shaft with a green

topknot of dagger-pointed leaves. At a height of from

eight to fifteen feet it puts forth its first branch, adding

others thereafter until it becomes a full-fledged tree.

When eventually old age creeps upon it, it begins to

writhe and twist like a contortionist, until weary and

weazened, its arms commence to sag. Then one day there

comes a gust of wind, and the tree lies prostrate in the

sand. A grove of Jushua trees seen at night under the

light of a full moon is weird and uncanny—a garden of

plant-life gargoyles in silhouette.

Yet the Joshua tree is not always a thing uncouth. In

the late spring or early summer, the spiked tip of each

contorted arm sends forth a ponderous cluster of pallid,

greenish-white flowers, each nearly two inches across,

which have a clammy smell suggestive of toadstools.

Then the tree becomes a thing of real though fantastic

beauty.

The yellowish fruit which follows was relished by the

Indians as a food, and they used the fiber from the leaves

for weaving baskets, ropes, and other articles. And—as

if to prove its versatility in a region supposed to be

devoid of all comforts—the stems provided a pulp which
the Indians used for soap.

The wood of the Joshua tree, spongy, tough, and pli-

able, is quite extensively used for making surgeon's splints

TlIF, FRIKN'DLV nKSKRl"

and to a less extent in the manufacture of artificial limbs.

The Joshua is a true, loyal child of the desert and is

found in the arid sections of Arizona, Utah, and Cali-

fornia, especially in the Mojave Desert. The finer speci-

mens are 25 to 30 feet high.



Coackella Valley

EVEN the stately desert palm (Washingtonia fillfera)

serves man. Although the meat of the berries is too thin

to be of any great value, the Indians formerly utilized

them for food. Also they use the leaves (beloiv) to this

day for purposes of thatching. The small, yellow-brown

berries, each with a proportionately large, brown seed

inside, are borne in clusters from eight to twelve feet in

length.

Popularly known as the Washington palm in honor of

our first President, the average height of these trees is

from 30 to 50 feet but many of them tower to 80 feet or

more, and the columnar trunks sometimes measure nearly

three feet in diameter at the base. The petticoat effect is

formed by the old leaves, which gradually turn brown
and droop against the trunk. In a natural state they

clothe the trunk with a heavy skirt but in most cases fire

has destroyed much of this covering, strangely with no
apparent damage to the tree itself.

This picturesque tree is probably one of the oldest of

our desert plants and may have lived where it does before

the desert came. According to this theory, it is a "hang-

over" from a time when a great inland sea covered much
or all of that part of California now designated as Salton

Sink. Thus the large, fan-shaped leaves which now rustle

in the hot, dry wind from off the furnace-like sand, may
once have gently swayed in cool, moisture-laden breezes

blowing across a nearby sea.

The Washington palm is found wild principally in the

western portions of the Colorado Desert of California

but is scattered as far south as the Gulf of California in

Mexico.

In many curious ways the plants of the desert have

adapted themselves to life under conditions of extreme

heat and dryness, yet in the process they have not lost

their usefulness. Queer, grotesque, and often dwarfed,

they ever seem ferociously on the defensive, yet they yield

their manna to man, and to his aesthetic sense they lend

their peaceful beauty.

Fhoto by C. C. Pu



WHERE PIGEONS WHISTLE

ON WINGS OF SONG: a Chinese

pigeon wearing his gourd tail-flute

BAMBOO REEDS
glued together at

left resemble pipes

of Pan

(Right) One of the

delicate tools used

to carve the flutes

PAST MASTERS of delicacy in the di-

minutive, the artists of China have

given the world an amazing variety of

charming bibelots. The pigeon flutes

displayed on this page are excellent ex-

amples of their peculiar inspiration,

and it seems unlikely that an\- other

people would hit upon the delightful

notion of making their pet birds fly

to the strains of music like that of an

aeolian harp.

Pigeon raising in China is of ancient

origin, but the tail-borne flutes date

from ifcifaa. Before that time, small

silver bells were used to scare oil

hawks. Once invented, the flutesevolved

rapidly, from a single-noted pipe to

complex devices like the one immedi-

ately below, which combines a hollow

gourd with ten bamboo cylinders each

placing a different note. Accurate mea-

surements and individual fittings were

necessary to ensure a correct angle

against the wind before the flute was
attached to the pigeon's tail feathers

by means of a metal ring. Smaller

flutes produced higher notes and were

reserved for female birds. Chinese

daintiness also directed the convention

of carving flutes in pairs and calling

them male and female.

^»4P

right, bamboo pipes are combined with

hollow gourd to gi\e an eleven-note

chord. The whole object, shown here

smaller than actual size, weighs only half

an ounce AMNH photos by Colcs and BiVrai-r/



TOO CLOSI
By Robert H. Rockwell True bear stories that show what you might expect

TALES of adventure have charmed us all at a very

tender age. Our earliest childhood interest was
often stimulated by a thrilling bedtime story,

when we were regaled and often terrified by blood-

curdling yarns of being chased by bears. Whether
these stories were true or not made little difference at

the time. We liked to believe them and pass them on

from one generation to another, often adding our own
version of startling details with a more or less

Machiavellian touch.

But it is not without reason that a reputation of

ferocity in bears has come down through the cen-

turies, perhaps from as far back as primitive man,

who probably had to defend himself against the huge,

prehistoric cave bear with crude and ineffective weap-

ons. The advent of accurate firearms in modern

times has had some effect in modifying the aggressive-

ness of these large carnivorous beasts, but even today

bears may truly be considered dangerous animals. In

fact, more dangerous than any other game in North

America.

It should not be inferred, however, that bears are

bloodthirsty monsters. In most cases they prefer to

retreat out of man's way; but when aroused to anger

or when wounded they sometimes attack with devas-

tating fury, and occasionally with fatal results. In a

wild state bears do not appear to possess any craving

for human flesh. Unlike the man-eating tiger or lion,

they do not lie in wait to pounce on people from

ambush. Of the seven brown bears I hunted on previ-

ous expeditions in Alaska, none made any effort to

charge, but even so, this was probably a matter of

luck. All experienced woodsmen have wholesome re-

spect for bears, whether they are brown, black, or

polar, and especially a she-bear accompanied by a

pair of young cubs.

Last summer our party of four, under the leader-

ship and sponsorship of Mr. Richard K. Mellon and

operating from the yacht Electro, hunted on the

islands of Baranof, Chichagof and Admiralty. Fifty-

two bears in all were sighted, and several fine speci-

mens were procured. While most of these were killed

at fairly close range by well placed shots, obviously

eliminating the possibility of a charge, to say that

there was no excitement on the trip would be far

from the truth. Each encounter had its quota of

thrills and disappointments, all of which furnished no

end of after-dinner talk and good-natured banter,

which often continued far into the night.

On board the yacht a spirit of good fellowship

prevailed. Our crew of five was adequate ; each one

seemed to enjoy his job. We had a good captain on

the bridge and a skilled chef in the galley. Formalities

were cut or discarded when we cast off our lines at

the dock in Ketchikan.

Of several fascinating incidents that I recall, one

occurred when the bear came walking up to the hun-

ter instead of the hunter trailing the bear. Dick Mel-

lon and Bruce Johnstone, his guide, had spent most

of the morning exploring the shoals of a salmon

stream with few signs of bear in evidence. They had

pulled their canoe past an eddy into quiet water, tying

up against a long, half-submerged log. As it was

near noon, they ate their lunch, had a smoke, and

kept a sharp lookout for game along both sides of

the stream. Close to their canoe, a narrow, elevated

bank projected well out into the water, commanding
an excellent view. Here Bruce stepped ashore into

the timber, leaving his gun behind, and stationed him-

self on the extreme point, where he then sat down at

the base of two huge tree trunks. The day was warm,
and Dick in the canoe dozed, but he was suddenly

awakened by the sharp snap of a breaking branch.

Looking up 20 feet above him, he was startled by the

cause of the commotion

!

Close by, a large male black bear was deliberately

walking along the margin of the bank and had almost

reached the spot where Bruce was sitting unarmed

and entirely unaware that a bear was snooping about,

almost looking over his shoulder! As the bear raised

his head to make a further advance, Dick picked up

his rifle from the bottom of the canoe. At the echo

of the first shot, the bear rolled over into a depression

on the opposite side of the bank, while Dick scrambled

quickly up the slippery slope and pointed his gun

downward, killing the growling animal among the

tree trunks directly below him. Bruce, with a smile

of relief on his face, emerged from behind the tree

and retrieved his gun.

Mrs. Mellon probably came as close to a bear as

anyone would want to be. She was walking one day,

near some high grass on the densely wooded bank of

a rocky stream, when her guide heard a noise close by

in some high, tangled vegetation. They both advanced,

with Connie holding her rifle ready. Just then three

brown bear cubs scuttled out almost under their feet

from the underbrush. One climbed a tree over their

heads and started crying for its parent. Very soon the

bushes began to weave and snap near them, and pres-

ently the big head of a she-bear emerged, growling

and champing in a most menacing manner. Mrs. Mel-

lon started to take aim at the head, which was not
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TO BEARS
i of America's most formidable animals at close range

more than fifteen paces away, but her guide stepped

directly in front of her, yelling, "Don't shoot, don't

shoot!" The bear slipped back into the brush, her

cubs followed, and that was the last seen of them.

None of us blamed Mrs. Mellon for being perturbed

by this interference of the guide, but it created a

humorous byword on board: "Don't shoot, don't

shoot!"

Many sportsmen will agree that the last day of a

hunt, sometimes the last mile on the way back to

camp, has produced luck and thrills beyond their most

hopeful conjecture. Dick and Bruce were not over-

exuberant when they left the Electro in their outboard

motorboat on the final day of the hunt. Their motor

made a loud racket which echoed from the close cliffs

as they headed towards Walker Cove for black bear.

It was early morning when they reached the river.

Overhead, white cloud banks hung in long, fleecy

streaks half way up the steep mountains, as their boat

entered the smooth waters of the river. They came to

anchor on a wide verdant delta where sleepy flocks of

gulls walked listlessly about and wailed in a melan-

choly manner. The tide had fallen and great schools

of silver salmon were clearly visible, working up

stream in the shallow water on their way to gravel

spawning grounds and to the end of their cycle of

life, for after spawning they die. There seemed to be

as many dead fish as live ones ; the banks reeked with

the stench of their rotting bodies. Every pool and riffle

was actually crowded to capacity. Some were lively

but were changing color, some were fighting each

other to guard the spawn. Others appeared in all the

various stages of decomposition with their fins frayed,

their bodies bruised, rising half out of the water, gasp-

ing and swimming aimlessly about, struggling against

a relentless fate that had sent them to spawn in the

same stream in which they were hatched. Now that

their mission was completed nature decreed that they

should die.

Bruce surveyed the banks and sand bars without

finding fresh signs of bear. The track of a man's boot

showed up in the sands, which, Bruce explained, was
probably the footprint of a hunter of seals and eagles.

These lonely wanderers find their way into every cove

on the Alaskan coast. The Government pays them

three dollars bounty on every seal head-skin and one

dollar on every pair of eagle feet. They are mostly

men who are bored with civilization and prefer to

garner a meager existence in the wilderness. Human
tracks in the sand were not reassuring to Dick or

Bruce. They figured that the seal hunter might have

had a hand in reducing the bear population in this

section of the country.

About a mile up the river they sighted two black

bear cubs playing on a sand bar and catching salmon

in the riffles. These two husky cubs were having sport

with the salmon. They ate a bite from each fish the\

caught, left it on the bank, and then dashed into the

water after another. Screened behind spruce trees,

Dick and Bruce watched these "babes in the woods"

as they played and fished with as much pleasure as

small boys. The cubs seemed to be on their own.

Bruce concluded that since the parent bear was no-

where in evidence, she might have been shot, and that

here were two orphan cubs starting out to shift for

themselves.

The hunters moved closer ; the cubs, seeing them,

became badly frightened, rushed for the dense timber

and very quickly climbed a 40-foot spruce that grew

out of a projecting mound of earth and massive, moss-

covered logs. With rifle ready, Dick circled one side

of the mound close to the tree up which the bears

had climbed. Bruce went around the other side.

Thick brush held them back and huge hemlocks over-

head darkened the ground below. Dick could not see

what happened but he heard the loud report of a gun

on Bruce's side of the mound. For some moments

everything was quiet, and Dick concluded that Bruce

had probably fired to scare the cubs higher up the

tree. He climbed up over the mound, and a ghastly

sight met his eyes.

Bruce was down on his back in a shallow mudhole.

with his rifle under him and a bear on top, snapping

at his face. With only his bare hands clutching the

animal's lower jaw and the hair of her right cheek in

a death grip, Bruce was holding the head away from

his face and yelling to Dick: "Shoot, shoot quick! I

can't hold her much longer!" With prompt decision,

Dick put the muzzle of his Springfield close to the

bear's shoulder, but noticed Bruce's leg sticking out

underneath the bear in direct alignment with the rifle

barrel. With a quick change, he lowered the butt of

the gun and poked the muzzle up under the bear's

throat, firing upward into the brain and killing her

instantly.

Bruce's face and hair were covered with blood, and

Dick thought the bear had about finished him. He
at once rolled the bear off ; and it was some time be-

fore Bruce recovered from the shock and struggle.

But strange to say, aside from a sprained knee, there

was no other injury on his body. All the blood on his

face had poured out of the bear. Bruce had shot her
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over the left eye. It was a damaging blow, but not

enough to stop her charge. Dick's cool, deliberate

action changed the course of events, which might

have had a tragic end.

Almost two hours elapsed before Bruce was able

to move about with his sprained knee. The encounter

had given him quite a jolt, but he took it all in a calm,

undemonstrative mood. After summing up briefly

what happened, his only remark was, "You know,
we get too d—n close to these bears."

While Dick made a hurried trip to the yacht for

help, Bruce rested under the tree that the cubs had
climbed.

Later five of us left the vessel with an outfit of

ropes and other equipment to take the cubs alive. The
problem was to make the capture without any injury

to the bears and without getting clawed or bitten

ourselves. This did not prove as easy as it seemed.

They were strong, healthy animals, weighing about

50 pounds each. They fought us tooth and claw, with
amazing ferocity. There was considerable confusion

around the "bear tree." Each of us had a different

plan, but our chief officer, Raymond Veatch, pre-

sented the most effective device, which was a lasso on
the end of a ten-foot bamboo pole. At first the cubs

looked down on us with calm indifference. As the

lasso was put over their heads, they either leaped

through it, or dived past it among a maze of branches.

It seemed like a hopeless procedure until the smaller

of the two cubs became alarmed and, descending the

tree backwards, tried to make his escape. Veatch
grabbed him quickly by the scruff of the neck. I held

his left legs, and the mate grabbed his right legs. His
efforts to get hold of us were terrific. He was a picture

of outraged fury and he snapped at everything that

came within his reach, even biting holes in the Cap-
tain's rubber boots. It required five of us to hold him
down. We tied his feet, and I made a muzzle out of

two-ply, heavy codfish line, fastening it over his jaws
so he could be carried to the beach.

Then we went after the larger cub. He was
stronger and even more difficult than the first. In the
tangle of spruce branches, we encountered great diffi-

culty in getting the noose over his neck. Time and
again he flipped it aside amid unprintable ejaculations

on our part. Just as I was about to climb the tree,

Veatch made a lucky pass. The noose tightened, but
in the struggle that followed, the bear became stran-

gled, and when we lowered him to the ground he
passed out. I quickly loosened the rope. His paws
were limp and his eyes glassy. 1 gave him first aid by
working his legs backward and forward, and in a
little while he gasped, came to, and began at once to
fight us again. But by this time, his feet were tied

and a rope muzzle prevented him from doing much
damage with his teeth.

We got the cubs aboard the Electro at last, and
made a roomy box for them. Then they quieted down
and even lapped up milk that we gave them in a
saucer. As I write this they are now probably engaged
m a frolic or basking in social security at the Pitts-

burgh Zoo.
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A SOJOURN of six months on Midway Islands,

of the Hawaiian group, in 1939-40 brought

me into intimate contact with some of the

few remaining Hawaiian monk seals {Monachus
schaunislandi) . Today this is one of the rarest and

most restricted of all the seal family.

\ It was probably quite abundant on the islands until
|

\ early in the nineteenth century when the oil and hides '-.

became exploited commercially. We find it recorded

that in 1824 the brig Aiona engaged in a sealing ex-

pedition to the remote islands which resulted in a

great reduction in their numbers, and a while later

the seals were believed to be almost exterminated. A
few years after, however, their numbers had greatly

recovered, for in 1859 a Honolulu newspaper, the

Polynesian, reported the return of the bark Gambia
with over 1500 skins obtained on the northwestern

islands.

In the following years the Hawaiian seal was most

likely the object of much persecution on a smaller

scale. Its survival on these remote islands was probably

due to a drop in the value of seal oil through the

growth of the petroleum industry and to protection

in more recent times by the United States Govern-

ment. Since 1909 these islands (with the exception of

Midway, which is under the U.S. Navy Department)
have been designated the Hawaiian Bird Reservation.

In spite of this protection, in 1910 the Coast Guard
cutter Thetis found and arrested 23 Japanese who
were slaughtering birds for commercial purposes.

The Hawaiian seal did not become known to sci-

entists until 1905, when it was established as a dis-

tinct species. While it is not closely related to the seals

of the Pacific mainland, it is closely related to two

other species of tropical or subtropical seas. These are

the West Indian monk seals, said to have come to the

notice of Columbus on his voyage of 1494, and the

monk seal of the Mediterranean, Black Sea, and ad-

jacent coasts of Africa and Europe, even to Madeira
and the Canary Islands. One distinguishing feature

of the monk seal is that all the claws of the feet are

either absent or rudimentary.

During my stay at Midway, four of the seals fre-

quented the beaches of Eastern Island, and occa-

sionally one or two were seen on the shore of nearby

Sand Island, perhaps some of the same Individuals.

The Hawaiian monk seal does not migrate. Like

many other seals, it probably feeds on squid as well

as fish ; and as both are abundant here, the ones I saw
apparently make an easy living, for they spent most
of the day sleeping and basking in the sun. They
showed no alarm until closely approached, whereupon
they shuffled off at great speed and entered the water.

If cornered, they threatened the intruder, opening

their mouths widely as they lurched forward and up-

«'ard as if to attack, uttering an abrupt, barking noise

at the same time.
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RAREST SEAL
By Thomas M. Blackman

(Above) NATIVE of Midway Islands is the unique Hawaiian monk seal w ho has no claws and dots not migrate

DISTURBED—but no longer by oil and hide exploit- PLUNGING over a coral reef. Scars indicate that

ers. These Government proteges now bask in security seals do not always escape injury from sharp coral
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IX
19^3 I published in Natural

History Magazine an article en-

titled, "Dogs as Fishermen." If one

may judge by the many letters which

it brought me, this gave much pleasure

to many people. Some of these letters

contained personal accounts of fishing

by dogs and others called attention to

accounts in books and journals. The
information was all filed away, and

further facts were added as they came
to hand in the course of other studies.

And now after these years it seems

worth while to bring together all these

interesting accounts with some photo-

graphs of dogs catching fishes into a

second article, which I hope may bring

pleasure to the far larger number of

readers of the present-day Natural
History.

Dogs co-operate with fishermen

Since earliest times, man's oldest

friend has won admiration for his loyal

spirit of co-operation in hunting, in de-

fending his master's property, and in

many other ways. The dog's skill as a

fisherman is the more marvelous be-

cause he is not equipped with claws as

is the cat or the bear. He has to catch

the fishes in his mouth, and he prob-

ably cannot see any too well under-

water. His skill as a fisherman is, there-

fore, another illustration of the dog's

wonderful initiative and mental ver-

satility.

The simplest form of fishing by dogs

is done in co-operation with their mas-

ters—sometimes net fishermen and

sometimes anglers. Some years ago

William Jones recorded the following

performance he witnessed by trained

dogs in Wales

:

The fishermen commenced their opera-

tions at every ebbing of the tide, by stretch-

ing a seine across the river several hun-

dred paces above the coast; and whilst

drawing it towards the sea, they inces-

santly disturbed the water by beating the

surface, as well as by hurling into it the

heaviest stones they could poise. The af-

frighted fish made at once for the sea,

which, however, they could not reach ex-

cept by passing through the intervening

shallows. Here they were pursued by dogs

trained for the purpose, and clubbed or

speared by the men. I have frequently seen

from one to 200 fine fish, weighing from

ten to 20 pounds each, taken in this ex-

traordinary way.

That trained-dog helpers are not

unknown in the Wales of today is at-

tested by the next incident. In this case

the dogs seemed to act more on their

own initiative. This interesting per-

sonal observation is contained in a let-

ter from Mr. Frank H. Cauty of New
York City.
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Mr. Cauty states that in his boy-

hood, at Rhos, near Colwyn Bay in

North Wales, fish were caught in

V-shaped weirs or traps. These were
constructed of stones loosely piled to

make long platforms, on each of which

a fence was constructed of posts with

intertwined willow bark. At high tide

this trap was completely submerged,

and during the ebb the fish were en-

closed in it as the water ran out be-

tween the stones. At low neap tides

the interior of the trap was practically

drained and the fish were caught with

landing nets.

Not so, however, if winds held the

tides in, and particularly not so at low

spring tides, when a pool 60 or 70
yards long and three feet deep was left

at the apex of the V-shaped trap. Then
the dogs came into play—and the fun

began.

Dogs have been used for generations to

catch the larger fishes that are thus im-
prisoned. These fishes are usually salmon
and mackerel. The dogs are very clever

at their work. They constantly leap from
the water with great splashes. I do not be-

Each dog will chase one into the shallows,

and when it is in fair difliculty will push

it with nose or body, directing it farther

ashore. They will then grasp it by the

dorsal fin and carry it to the sand. As soon

as the fish is landed the dog's interest ap-

pears to cease entirely. I never saw a dog

watch a fish or attempt to eat it after land-

ing it.

I saw this performance frequently when
a child 40 years ago, and the method was
quite unchanged when I returned to Rhos
in the summer of 1915. Then I saw the

dogs fish probably every other day. The
dogs used are retrievers, and there was an

old one and a young. I was told that there

was no attempt made by men to teach the

young ones. The puppy is started with the

old dog and soon imitates its example.

These dogs, at low spring tides, evi-

dently did all the fish-catching, and

they showed a high order of intelli-

gence and initiative. Especially inter-

esting is it to notice that the old dogs

trained the young ones. An instance of

like kind was given in my earlier ar-

ticle.

In writing of his fishing experiences

in Sutherlandshire in Scotland as far

back as 1849, Charles William George

CANINE
FISHERMEN

Accounts of some dogs that went a-fishing

By E. W. GUDGER
Honorary Associate in Ichthyology,

The American Museum of Natural History

lieve that this is done so much for making
the splash as for the better opportunity of

seeing the fish when they leap. They will

chase the fishes into the shallower water,

and if there are mackerel each dog will

jump on one, put a foot on its head, pick

it up in his mouth, lay it on the sand and
go back for more.

I have never seen a dog tear a fish and
I was astonished on a visit in 1915 to

watch the extremely accurate way in which
they pin a mackerel down.
With salmon their method is different.

St. John tells of a dog who always in-

sisted on aiding the angler in landing

his catch. Here is how he did it.

. . . Another retriever always took the

most lively interest in my fishing, watch-
ing the fly and getting into a state of great

excitement whenever I hooked a fish. In-

deed if allowed to do so he would go in

and land the fish, taking it carefully and
delicately by the back in his teeth. But as

he often got entangled in the line and did

mischief, I was obliged to stop him. A
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great treat, however, to this dog was to

have some living sea trout put into any

shallow pool where he could catch them

and bring them one by one to whoever
carried the fishing basket.

Apparently it is not at all unusual

for dogs to catch fish and bring them

to their masters. Here is another case

—this time from Germany. Herr H.

Vogler had a number of long-haired

retrievers who used to fish in running

water without much success. But one,

on hand when a fish pond was being

seined, took all the carp out of the net

as it came in and carried them off. To
get these he had to put his entire head

underwater for each fish. This same

dog used to catch fish in a deep pool in

the garden and bring them "triumph-

antly" to his master in the house. 'Tor

this heroic deed, he openly desired

praise."

Admiral Hugh Rodman, U. S. N.,

published an article in 1932 in which

he tells how his dog, a Gordon setter

named Don, would help him catch

fish.

Don's propensity for retrieving was not

confined to birds alone, but was extended

to the finny tribe as well. In the summer
months, the streams in Alaska are filled

with salmon which have come in from salt

water to spawn. Most of them run from

six to eight pounds in weight. Many of

these streams are very shallow, from a

few inches to a few feet in depth. They
are full of bars, shoals, gravel beds, rocks

and rapids. When suddenly frightened,

salmon stampede and often ground them-

selves, sometimes flopping entirely out of

water in the very shoal places.

Some of these are excellent trout streams,

and I rarely lost an opportunity to fish

them. Almost always I was accompanied

by Don, who never seemed to lose interest

in the fish. Unless restrained, he would

Courtesy Field & Stream

DON, a Gordon setter

caught many squirming

salmon whose strength

sorely taxed his neck, and

gave them proudly to his

master

(Left) CURLEY, a span-

iel, retrieved the fish his

master hooked, in this

case a four-pound pike

THE large dog at lower

left proved himself a good

fisher in a rocky cove in

northwestern Mexico

rush into the shallows, in the midst of a

big school of fish, which would scatter in

panic. Some would ground themselves and

become more or less helpless.

Thereupon Don would grab one about

its midship section and attempt to bring

it to me. Often it looked as if Don's head

would be all but twisted off by the strong

muscular exertion of the salmon. Inasmuch

as he seemed to enjoy it so thoroughly, and

because a few fish more or less would

make little or no difference among the

countless thousands, I let him gratify his

efor check-pleasure to a limited extent

ing him.

Accompanying this interesting arti-

cle is the equally interesting picture

which I am privileged to reproduce

here. This shows Don triumphantly

bringing a salmon to his master.

The next incident comes from a

newspaper, but its accuracy is guaran-

teed by the accompanying spirited pho-

tograph. This shows that Bill Brokaw
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THE "Labrador" at left, trained by

Col. Henstock to retrieve game in

India, surprised her master by volun-

tarily aiding him in fetching fish.

When a two-and-a-half pounder was

hooked in water up to her withers,

she had difficulty in pushing it to the

bottom to grip it with her mouth but

she managed to bring it ashore

The mournful collie below dreads the

cold water of a stream near Selkirk,

Scotland, but the sight of leaping sal-

mon and the pangs of hunger finally

cause him to try his luck at fishing

"I was too far away to do anything, so

I called to my mongrel terrier, which was
lying on the bank looking rather surprised

at the fish returning to the river. 'Go on,

fetch it, Jock,' I cried. Into the river went
Jock, collected it, brought it out in his

mouth, put it down on the bank, and lay

down again.

"... what struck me so curious in this

instance was that the dog made no attempt

to bring the fish to me, but put it back on

the bank and then lay down again, as if to

show that he realized that his job was
done."

Mr. C. D. Earle's Sealyham terrier

did, for a dog of his age, a rather un-

usual thing in September, 1939. This

is described thus by his master

:

I hooked a half-pound trout, but had no

landing net with me. Having played it for

some time and failed to land it, my Sealy-

ham dog—who, incidentally, is seventeen

years old—jumped into the water, which

was about one foot deep. He made several

attempts to get the fish, and, at the sixth,

caught it. He brought it onto the bank and

oi Orr, Minnesota, has a real fishing

dog. This spaniel, Curley by name, has

been trained to retrieve the fishes his

master may catch. Here he is shown

bringing out a four-pound pike, hooked

by his owner in Pelican Lake, Min-

nesota, in 1938.

In 1930, Laurence M. Huey de-

scribed a most unusual occurrence at

Sonoyta, Sonora, in the northern part

of the Gulf of Lower California. A
large school of the fish called "cor-

bina," the Pacific counterpart of the

Atlantic weakfish, rounded up a shoal

of sardines, and pursued and pursuers

jammed themselves into a small rock-

embraced cove in which the water was

only about three feet deep. All the vil-

lagers flocked to the shore, and most

of the men waded in and began to

throw the large fish onto shore. Thus
encouraged, "A large dog proved him-

self to be a good fisher, and, watching

his chance, would seize a fish by its

back and bring it to shore, where he

would bite its head until it stopped

struggling, and would then dash back

for another"—as may be seen in the

accompanying photograph.

Here is a brief account which shows

how a dog that was not trained as a

fisherman rose to the occasion when

called upon to aid his master.

"In 1938," writes Mr. J. Davidson, an

English angler, "I caught a small fish and

returned to the bank, where I banged its

head on a stone, and left it, as I thought,

dead. I waded back into the river, and a

minute or two later heard a slight noise

behind me, looked around, and saw the

fish flopping about; and, as I looked, il

dropped back into the water.

IN HH GOES "all over," emerging with his breakfast in his jaws, as

illustrated below. Without waiting to dry, he eats his catch in short order

Clobc Photos
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gave it to me. It should be noted that this

dog had never been trained to retrieve

—even on land. This action was entirely

of the dog's own volition.

A. Croxton Smith relates two inter-

esting accounts of fishing dogs which

he calls Labradors [i.e., presumably

crosses between setters or strong span-

iels and a Newfoundland]. The first

dog was bred in India and taken by

her master, Col. Henstock on a fishing

trip to Baluchistan after mahseer—

a

kind of barbel. This dog had oeen

trained to retrieve mixed game on

land, but of her exploits in water Smith

writes as follows:

She had never tried her hand at fish un-

til this particular occasion. Each time he

[her master] hooked one and was playing

it she whined and quivered with excite-

ment, so that eventually, when he got on

a small one in shallow water, he let her

fetch it. Another time he hooked a two-
and-a-half pounder in water that wa< up
to her withers, and she had to make many
attempts before she was able to push it

on the bottom in order to get a grip on it

with her mouth. She brought it back,

dropped it hurriedly at his feet with rather

an expression of disgust, and then sat

down a yard or two away. She was ready

for the next.

The accompanying photograph

taken by Col. Henstock's native bearer,

shows the dog bringing in her master's

catch.

Dogs fishing for food

From serving as efficient helpers to

their fishermen masters, it is not a far

cry to finding dogs which fish for their

daily food. As shown in my previous

article, this is particularly true of dogs

living in arctic and subarctic regions

whei;e their chief food is fish. But first

let us go to a region nearer at hand

—

to Scotland. One wonders why the

dogs concerned preferred the dead

fishes to the live ones. In St. John's

Tour in Sutherlandshire this inter-

esting occurrence is noted

:

While fishing . . . one day . . . my at-

tention was atticted to a terrier I had with

me, who was busily employed in turning

up stones near the water's edge, evidently

in search of some sort of food. On exam-

ining his proceedings, I found that under

most of the stones were a number of very

small eels. When the ground was quite

dry, the little fish were dead and those the

dog ate; but under the wet stones they

were alive and wriggled rapidly away
toward the stream.

This recalls the stor\- in my earlier

article of a dog in Normandy which

used to go out fishing on the sands

when the tide was out. Here the beach

showed scattered small mounds. To
certain of these the dog would dash.

"-w-

Dogs develop individual methods. A drooping tail bespeaks this short-haired

dog's reluctance to venture far in the Scottish river aptly named Cauld

But when the salmon leaps near shore, the alert dog dashes in \\ich tail

waving and captures his breakfast, as shown in the photograph at bottom

Globe Photos
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whine and begin to dig. Aided by the

fisherwoman digging with a pickax,

the dog would bring out a fat conger

eel, which had hidden itself in the

sand.

Augustus Grimble describes how a

dog in an unnamed stream in Scotland

kept fat by bringing out and eating

immature salmon that had been caught

higher up stream, gaffed and then

thrown back into the water. Here is

what Grimble writes

:

The ["colley"] dog was fat and sleek to

perfection and would take a regular

header when the dead fish was in deep
water, and would pull it out from a depth
of fully eight feet. He knew his business

well and never hunted the streams, but

went from eddy to eddy and searched the

backwaters till he found his breakfast, and
when this lay in a deep place he would
often have to make many dives before it

was secured.

However, there are in Scotland fish-

ing dogs that prefer live salmon to

dead ones. Furthermore, certain indi-

vidual dogs have developed their own
techniques for getting their breakfast

—as the photographs show.

Near Selkirk the salmon, in going

up stream to spawn, have to ascend

some rapids. On the bank of the stream

a hungry collie sits mournfully watch-

ing the fish and dreading the cold

water. Finally, however, sight of the

leaping fish plus the pangs of hunger

overcome the dog's dread of the water.

In he goes "all over," comes out drip-

ping but with the salmon in his jaws.

Without waiting to dry, his breakfast

is eaten in short order.

But there are other streams in Scot-

land with leaping salmon in their rap-

ids and other hungry dogs waiting on

the bank. The next figure shows a

short-haired dog watching for his

breakfast to come closer inshore. The
stream is called Cauld and that ac-

curately describes its temperature. The
dog is short-haired and the fish is far

out. The dog is dejected, as the droop-

ing tail plainly tells. However, a sal-

mon inadvertently comes near the

bank. The alert dog with waving tail

dashes for it. The third picture of the

trilogy shows that another shivering

Scottish dog has his breakfast provided

from the nearby stream.

Mr. Charles W. Townsend wrote

from Boston in 1924 of his interest in

my "Dogs as Fishermen" and quoted

the following account recorded in his

book, Sand Dunes and Salt Marshes.

"I have seen Eskimo dogs that were

kept on rocky islands on the Eastern

Labrador Coast (near Battle Har-

bour) plunge through the icy waters
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for fish and spend much of their time

in this pursuit." Then he adds, "I be-

lieve that they were catching cod there

and that they depended on them for

a livelihood as they were not fed. I

have seen them on the Southern Coast

catching and eating capelin."

It is well known that in Kamchatka
and Siberia, the dogs which in winter

are fed on dried salmon are turned

loose in summer to forage for them-

selves. Since the streams are then filled

with spawning salmon, the dogs find it

easier to catch these than to hunt for

prey through the woods. When Mr.
George Kennan, the well-known Si-

berian explorer, read my earlier arti-

cle, he kindly communicated some

observations of his own. I quote from

his letter.

I have read with great interest your ar-

ticle on "Dogs as Fishermen" in Natural
History for November-December, 1923,

and I wish to add another case to those

you have cited. In my early manhood I

spent three years in Northeastern Siberia

and two summers at Gizhiga on the coast

of the Okhotsk Sea. I have many times seen

our sledge dogs wade out belly-deep into

the water of the Gizhiga River when sal-

mon were running up in the summer,

watch until a fish of suitable size came
along and then seize it under the water
and gallop ashore with it. These dogs

were only long domesticated wolves, and
their ancestors may have had this habit in

a wild state.

Let us now go to the sunny south

—

to the Gulf of Mexico, to Sanibel Is-

land, Florida, in the latitude of Fort

Myers and Lake Okeechobee. On this

island, Mrs. L. M. Perry has for a

score of years had a winter home, and

her front yard extends down to the

water's edge. This in former days was

very much to the advantage of Dom,
her black Scottie. For when he felt the

pangs of hunger, he used to take

prompt action to relieve those pangs.

Of his former exploits, his mistress

wrote me in December, 1940.

Poor old Dom is past the days when it

was sport to catch fishes and to joust with

crabs, and he is disillusioned even with

mice. But in his heyday it was a regular

pastime with him to go down at high tide

for his ration of fresh fish. He knew per-

fectly well the state of the tide when
schools of little fish would be swimming
along close inshore, and he would wade
back and forth along the shallows snap-

ping up mouthfuls of small fish and eating

them with evident relish. I never saw him

catch any that he did not eat, and it seemed

perfectly evident that the whole thing was

to him much like fishing—both for food

and fun—is for a fisherman.

He did this for many successive seasons

and he did not always wait for me to go

out with him. I've seen him go out to the

beach alone and wade after his treat. No

one taught him to fish. He took it up en-

tirely of himself. It is too bad that he can
no longer keep it up. Unfortunately I never

took any photographs of any of Dom'a
fishing exploits.

Dogs fishing for sport

In 1923 I recounted a number of

instances wherein dogs seemed to fish

simply and entirely for sport. Some of

the accounts in the preceding section

of this article have been hard to clas-

sify. They might have been included

in this section. At any rate they surely

contained much of the idea that the

dogs greatly enjoyed the catching.

T. E. Donne in a chapter on

"Poaching and Poachers" in his inter-

esting and informative book, Rod
Fishing in New Zealand Waters, re-

lates the following account of a poach-

ing dog. Apparently the dog caught

the fish for fun rather than for food.

One evening I was kneeling in brush-

wood and fishing at the top of a river

pool, when I saw a black retriever dog
creeping through some fairly high vegeta-

tion on the opposite side of the river. He
crept forward slowly, looking down into

the water. I remained quiet. The dog came
gradually to the edge of the bank and

crouched there quite still; after several

minutes had elapsed he sprang right un-

der the water and swam downstream,

along the bank, coming to the surface some
fifteen feet from where he dived; he had

a trout of two and one-half to three

pounds in his mouth. At once I bombarded
him with stones, but he stuck to the trout

and swam to the tail end of the pool,

scrambled up a low bank, made off along

an old watercourse and was soon hidden

from my view in long grass.

On mentioning to Mr. George

Goodwin, of the Department of Mam-
malogy in the American Museum, that

I was at work on this article, he re-

lated to me the following personal ob-

servation of a fishing dog.

In England, many years ago, most of

the fields used to have what was known as

a "marl pit." It was an old-time custom

to spread the marl on the land to raise

grain crops. For years, these pits have been

full of water and at some early date were

stocked with golden carp. During the sum-

mer months the water in the pits often be-

came low.

When I was a boy living in England, I

had a fox terrier that would actually go

fishing and successfully retrieve fish from

these pits when the water was not too high.

He would wade in and watch for a move-

ment among the weeds and then his head

would go under the water and he would

snap in several directions—sometimes

without success. Returning to a higher

point of vantage he would watch and fre-

quently would give the weeds a tap with

his paw in order to get the fish to move.

When he got a fish it was deposited at my
feet unharmed. The fish was then trans-
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ferred to a large stone tank of cool run-

ning spring water to harden and freshen

the meat and make it eatable.

Our next account is from the mag-

azine Field (London), but the refer-

ence has unfortunately been lost.

George Beveridge quotes from the let-

ter of a correspondent in Ross-shire,

Scotland, as follows: "I have a dog

which actually took out of a burn a

sea-trout of about six pounds—surely a

record for a collie dog. He saw the

trout and chased it, lost it once but got

it the second time."

In 1924 Prof. Ben F. Howell of

Princeton University kindly wrote me
of his pleasure in reading my 1923 ar-

ticle, and communicated a very de-

tailed and most interesting account of

the fishing habits of a dog that he had

owned when a boy.

The dog was a half-breed pointer, one

of the most intelligent animals I have ever

known. He had been trained to point and

retrieve, but had not, so far as I know,

ever been taught by anyone to fish. I raised

him from a pup, and he was the constant

companion of my boyhood, always accom-

panying me and the other boys of my
neighborhood on our daily visits to the

"old swimming hole" in the summer. Just

upstream from the swimming hole the

brook was shallow (about a foot or eight-

een inches deep), with a clean sand bot-

tom. Minnows and other small fish an

inch or two in length were always to be

found in this shallow water when the

swimming hole was occupied by the boys;

and, while we bojs disported ourselves in

the hole, Don, the dog, amused himself by

trying to catch the fish in the shallow. He
would stand in the water (which reached

part way up the sides of his body) and

would watch the fish intently until one of

them swam near enough so that he could

reach it, when he would plunge his head

into the water after it, or sometimes jump

after it. I never saw him catch a fish, but,

since he continued for years to fish in this

way, I presume he must have captured one

often enough to keep up his interest in the

sport.

I think he must have taken up fishing

as a pleasant means of passing away the

time while we boys were swimming. He
was fond of the water when a puppy, and

probably first noticed the fish while wad-

ing about in the shallow water one day,

when, having nothing else to interest him,

he tried catching them, finding the sport

so to his taste that he continued it. He very

obviously enjoyed it, and would often in-

dulge in it for a half hour or more at a

time. Possibly one of the attractions was

that the water kept him cool in the hot

afternoons.

In April, 1927, my brother, David

Gudger, wrote me of a fishing dog be-

longing to Dr. Henry Norris, who
lived about three miles out of George-

town, South Carolina.

I have found you a fishing dog, an Irish

spaniel that tries to catch fish out of the

CANINE FISHERMEN

BOY, a blooded pointer, graduated from pointing birds to doing the same
for fishes. In the clear water in front of the Indiana cottage where he li^ed,

he took the initiative to develop a skill that would put any Izaak Walton to

shame

basin of a fountain in his master's garden.

I saw this dog stand on the rim of the

basin intently watching something in the

basin and then plunge in head first. Doctor

Norris said that he was always trying to

catch the perch therein, and that he had

already caught the slower fish. The dog
always wanted to go fishing with Doctor

Norris and his friends, and when a fish

was landed he would grab and shake it.

I have previously given an account

of the exploits of a dog in Newfound-

land, who on his own initiative and

opportunity and for "his own amuse-

ment" used to fish for sculpins from

jutting stones. The fish were all

carried to one place and laid in a pile.

A. Croxton Smith (elsewhere herein

quoted) relates a closely similar story

of another dog in Newfoundland.

This dog, who was entirely black, with

the exception of one white foot, used to

keep his master's household well supplied

with fish, doing it in this way. For hours

together he would remain immovable on a

small rock which projected into a stream

(which was filled with fish to an extent

one could scarcely believe), keeping his

white foot hanging over the ledge as a

lure to the fish. He remained so stationary

that it acted as a very attractive bait; and

whenever curiosity or hunger tempted any

unwary fish to approach too close, the dog
plunged in, seized his victim and carried

him off to the foot of a neighboring tree;

and on a successful day he would catch a

great number.

WIND destroyed visibility, so he never went down to fish when it was blow-

ing. Rising from a nap, he would gauge the sun's position (direct rays were

better) and repair to his favorite hole. If no fish appeared, he would ""pick

up his can of worms" and move elsewhere. His batting average was high

Photos by cottrtcsy of Mr. E. H. Scott



This last account, from General

Hutchinson's book Dog Breaking,

may be of the same dog described in

J. B. Juke's Excursions in and about

Neivfoundland . . . iSjg and 1S40.

But I judge that the two stories are

of different incidents, since the first

deals with sculpins (an inedible fish)

and the second with fish used as food.

Remarkable in this account are the

initiative and patience of the dog, his

using his white foot as a lure, his catch-

ing the fish and piling them together in

one place. Evidently all the dog's ac-

tivities were motivated by a purely

sporting impulse—which yielded his

master, however, many palatable fishes.

This is quite the best dog-fisherman

story yet related, but a better one is

to follow.

In 1929, Mr. E. H. Scott of Rich-

mond, Indiana, came into possession

of a blooded pointer puppy named

Tamarack Boy, "Boy" for short. This

dog presently graduated from point-

ing birds to doing the same for fishes.

For an interesting recital of these fish

activities of Boy and of how he taught

himself to catch fish, I am indebted to

the kindness of Mr. Scott.

A summer season was spent at Lake

George, Indiana, where, strangely enough

for a short-haired dog. Boy liked the water

and thoroughly enjoyed riding in the boat.

Standing on the bow, he would strike a

pointing posture and ride across the lake,

maintaining the intenseness of his point

until we pulled up ?t the dock, unless a

quick side motion of the boat pitched him

into the water. But such a mishap had no

lasting effect on his desire to go or on his

riding position.

When in the boat. Boy would insist on

picking up every dead fish he could see

floating in the water, also on personally

inspecting each fish taken off the hook be-

fore it was released or placed on the

stringer. He had that persuasive way that

would cause you to pull the boat out of its

course so he could pick up a fish slightly

out of his reach. Apparently asleep in the

front end of the boat, he seemed to know

when a fish was being landed. If my back

was to him, as it frequently was, he would

place his nose under my elbow, and with

a quick twist raise my arm. He seemed to

say: "Let me see that one." Just a sniff

at the flopping fish was all he wanted, and

he would go back and lie down, only to

return again on the next take. During the

week, when there was no one to go fishing

with him he would look out across the

water with an expression of longing equal

to that of any veteran fisherman at a lake

without tackle.

Just in front of our cottage the water

was shallow and clear. Sunfish and blue-

gills would spawn in the early season.

From a point of vantage on the boat land-

ing, Boy would, on clear days, watch them

fanning over their nests. The sight of these

pan fish, and my absence, no doubt

prompted him to go fishing alone. How
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long he was in thinking it through, I do

not know, but much to my surprise I found

him one day enjoying his and my favorite

sport unassisted.

For six years he fished at Lake George.

His technique improved as his experience

increased. He soon learned that a slight

ripple on the water destroyed the visibility.

So when the wind was blowing at all, Boy

did not go fishing. Next, he seemed to

learn that the more direct the rays of the

sun, the better he tould see—and he con-

fined his fishing to mid-day hours.

I have seen Boy wake up from his noon-

day nap—stretch himself—look up at the

sky as if to locate the position of the sun

—then walk directly to the water and

without a moment's hesitation go out to

his favorite spot and start fishing. He
would stand as immovable as any pointer

you ever saw with quail under his nose.

With eyes glued to the water, he would

wait and wait. If no fish appeared, he

would very quietly move to a new spot,

and do it just as deliberately as you ever

saw a man pick up his pole and his can

of worms and go downstream to the next

fishing hole.

The patience of Boy's immediate ances-

tors in hunting quail in a country where

few quail were to be found could be seen

in his long waits for fish that did not al-

ways appear, and his lack of disappoint-

ment in those that got away. With a bat-

ting average that would not approach

what would be called good in the major

league, he never lost his enthusiasm or

the love of the sport, but he did show

much improvement as the years went by.

How did he do it? Frankly, I do not

know, but I have stood on the sea wall

overlooking the water and watched fish

of various sizes and kinds swim between

his legs and all around him. I have seen

them nip at his legs and dart away, as

though they were playing a game and get-

ting a lot of fun out of it. Perhaps the ex-

planation is that fish are attracted by hair

—hence the buck tail bait. ... If the fish

are attracted by waving hair on the dog's

legs, they may follow it upward sufficiently

close to the surface and give him an op-

portunity to catch them. At any rate I have

seen Boy slowly lift his foot before at-

tempting to catch them. Like a good fish-

erman, he brings his fish still alive to the

house with just as much pride as a bare-

foot boy would show on a similar occasion.

All of which causes me to wonder

whether a little encouragement is not

all that Is needed for many a dog to de-

velop an unexpected sport, which will

prove as entertaining to the master as

to the dog himself.
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GEM FOR

Whoever wears the traditional

bloodstone may claim its legen-

dary powers, even over the wrath

of kings and despots

I.N
the Middle Ages, when the art of gem

engraving was little understood, images

found upon stones were thought by many
to be the work of nature or of some mys-

terious power, rather than the craftsman-

ship of man. They were valued accord-

ingly. For a stone which today could be

bought for very little, an Elector of Mainz
offered the district of Amoneberg—and

was refused.

The gem for March, according to gen-

eral tradition, has been the bloodstone, or

jasper; and this stone comes down to us

with its share of supernatural lore. Legend
has it that the drops of blood caused by
the spear-thrust in Christ's side fell upon

a green stone at the foot of the Cross to

make the first bloodstone. One can imagine,

therefore, that a stone showing Christ's

head with blood spots on the features,

looking for all the world as if they had
fallen from the wreath of thorns about

His head, would be regarded as holy, and

it would be highly valued, and that it

would be worn with superstitious awe.

One of the oldest legends of the blood-

stone is responsible for the name "helio-

trope" by which this gem is sometimes

known. According to this story, a blood-

stone placed in a bowl of water tinged the

water red; and the reflection of the sun,

seen in the bowl, also became red. Hence

the nickname heliotrope, which means "sun

turning." Prophets playing upon the super-

stitions of the people and their lack of

curiosity for scientific fact, extended the

magic of this stone still further, claiming

that it had an actual power over the sun

itself and could cause storms and tem-

pests. By waiting until bad weather ap-

proached, they claimed to bring on storms

and then professed to interpret future

events as "told" to them by the howling

winds—prognostications possible, of course,

only to the supernaturally endowed.

Bloodstone is a variety of quartz, of

which the amethyst is another variety.*

Quartz is one of the common minerals,

and since it is hard and comes in many
colors it is inevitable that it should find

wide use as a gem. Chalcedony (of which

bloodstone is a variety) and jasper are

finely crystalline varieties. In place of the
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MARCH By Frederick H. Pough
Assistant Curator, Geology and Mineralogy
The American Museum of Natural History

Bloodstone figurines from China

large single crystals from which a trans-

parent amethyst gem is cut, we have here

a compact, opaque mass of many micro-

scopically intergrown crystals. And where-

as transparent gems are faceted, chal-

cedony is cut in rounded form. Bloodstone

is a deep green from chlorite inclusions,

and red spots are from iron oxide. Some

gems show little red, others have abun-

dant flecks.

The highly valued variety of chalcedony

known as bloodstone was thought to be

one of the most efficacious stones in the cure

of bleeding. An interesting old book of

1483, Hortus Saniiatis by Johannis de

Cuba, depicts what must have been, for

that day, a scientific test of the value of

the bloodstone in halting a nosebleed.

Other myths attribute additional powers:

the wearer will get whatever he asks for,

he will be able to calm the wrath of kings

and despots, and his statements will al-

ways be believed. (Perhaps some poli-

ticians use this gem today!) Other powers

enable the owner of a bloodstone to open

any door, burst bonds asunder, and level

stone walls—by merely speaking the name
engraved on it.

Today bloodstone is one of the common-
est of gems and one of the least expensive.

Most of the rough material comes from

India, where it occurs with agate, car-

nelian, and chalcedony. However, there

are many other sources—Brazil, Australia,

and several places in the United States.

The best stones are those in which the red

flecks are not large but are fairly widely

and uniformly distributed over the surface.

Jewelers have ofticially adopted an al-

ternative stone for March, the aquama-
rine. Though lacking the justification of

tradition, this gem is one of the most at-

tractive of all the less valuable gems (the

term "semi-precious" is no longer ap-

proved by jewelers). The aquamarine

derives its name from its resemblance to

the color of sea water; and individual

stones vary, just as the sea does, from

deep blue to pale blue-green. The most

desirable are the deepest blues, which are

available in considerable quantities, from

Brazilian deposits. It has recently been

discovered that a moderate heating ren-

ders the greenish stones bluer, presumably

by driving off some of the yellow. Aqua-
marines have been found on every conti-

nent, and among the more important

American localities are Maine, Massa-

chusetts, Connecticut, North Carolina,

Colorado, and California. The deeper

shades, however, are rare.

Aquamarines were perhaps the original

ouija boards. In the Middle Ages a beryl-

set ring was suspended in a bowl of water,

the edges of which were marked with the

letters of the alphabet. Answers to questions

were spelled out by the aquamarine as it

stopped before successive letters. A man
who held an aquamarine in his mouth

could, it was thought, call the devil out of

hell and force him to answer questions.

Today, fortunately, we are more inter-

ested in the beauty than the utility of our

birthstones.

*See "Gem for February," by Frederick H.
Pough, Natural History, February, 1941, p. 71.

All photos AMNH by Kirsch

Chinese seals curved from aquamarine, the alternative stone for March
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MYSTERY PEOPLE
OF THE ARCTIC

(Circle above) THE
IVORY EYES of this

skull from northwest

Alaska look out across

the centuries from an

age when the glories of

ancient Mexico were
probably not yet born

in human thought.
With its inlaid pupils

of jet, its ivory nose

plugs, finely carved to

represent birds' heads,

and its ivory mouth
cover, this guardian
spirit of the buried city

of Ipiutak left even

the modern Eskimos

speechless. The lip de-

sign suggests that the

people may have had

the idea of sewing the

mouth shut to prevent

the escape of the spirit

(Lep) AN IVORY
SEAL, carved by the

"Mystery People." The
size of their ancient

settlement on Point

Hope amazes modern
investigators



Excavation of an "Arctic metropolis" on the ancient migration route from

Asia to America reveals a previously unknown culture on the northern fringe

of our continent, probably older than the Aztec and Maya civilizations

By Froelich G. Rainey
Professor of Anthropology, University of Alaska

MYSTERIES of all sorts have come out of the

Arctic to stir the romantic interest of the

civilized world—mysteries of lost expedi-

tions and of lands that had been reported only to

vanish. But the most fascinating mystery of all lies

back of the people who live along this outermost edge

of the habitable world.

The corner of Alaska nearest to Siberia is a key

point in the search into the past, not only of the

Arctic itself but of prehistoric America as a whole,

because it is probably the region where primitive man
first entered the Western Hemisphere. Today this

"oldest" part of America is occupied by only a scat-

tered population of Eskimos. Much digging has been

done in prehistoric village sites, and the quantity of

human relics unearthed is large. All of the material,

however, has differed only in degree from the imple-

ments used by present-day Eskimos, with the single

exception of the extraordinary discoveries I am going

to describe. We have now found an "Arctic metropo-

lis," many times larger than anything previoush

thought possible in this part of the world and inhab-

ited by people whose material culture differed

markedly from that of the Eskimos as we know them.

The discoveries which promise to tell the story of

a new episode in man's history in the Arctic were

found during the last two years at a point 200 miles

north of Bering Strait. The ancient settlement is

located upon a sand bar 20 miles from the mainland,

where there is no fuel, not a single tree and hardly

any vegetation of any kind, and where gales blow

for weeks with the temperature at 30° below zero.

Whereas settlements of no more than 250 Eskimos

can barely find enough food to survive the winter in

AMONG thousands of objects

excavated in Arctic America, Ipiu-

tak material alone forces archae-

ologists to turn to Asia for a pos-

sible explanation of its origin.

The map shows the buried

settlement just north of

the migration route by

which the Asiatic peo-

ple who originally

populated America

may have crossed

A DOLL or fetish

found among the

ALASKA is approxi-

mately 50 miles
from Siberia, with

the Diomede Islands

as steppingstones



this region today, this colony probably numbered sev-

eral thousand persons and was apparently maintained

successfully for many years. Then its inhabitants

disappeared.

Thouands of implements were found in the house

ruins and graves of a large cemetery nearby. Yet the

one implement upon which the inhabitants of this

region have had to depend absolutely for food—the

harpoon for catching sea animals—is rare. The
bones of the animals are there, but nothing that

clearly explains how they were caught. The fantastic

ivory carvings found in the houses and graves are

unique. While the workmanship is by no means

primitive, it must precede other known Eskimo cul-

tures on the Arctic coast. Certain features suggest a

connection between the style of this art and that of

the earliest Eskimo cultures, but the ivory carvings

and the beautifully chipped flint implements suggest

a relation between these people and eastern Asiatics.

How was it possible for such a large group of peo-

ple to maintain themselves on the barren Arctic

coast? Where did they come from and where did they

go ? Were they the ancestors of the Eskimos ? These

are a few of the questions we have attempted to an-

swer since we and our Eskimo diggers uncovered this

new riddle of the Arctic.

The story of how we found the ancient metropolis

will give you some impression of the land as it is to-

day. The Arctic explorer Knud Rasmussen had de-

scribed the remains of a different settlement adjoin-

ing the Eskimo village of Tigara on the Point Hope
sand spit as the largest ruin in the Arctic. In the

spring of 1939 Helge Larsen, anthropologist at the

Danish National Museum, joined forces with Louis

Giddings and myself from the University of Alaska

and the American Museum of Natural History to

excavate that site. We arrived by airplane before the

pack ice had retreated toward the north ; and as we
flew out along the Point Hope bar, the narrow rib-

bon of sand below us resembled a gigantic breakwater

reaching out into the Arctic Ocean. The western ex-

tremity was a green spearhead thrust into the broken

ice field.

It was here that we found the Tigara Eskimos,

popping up out of their semi-underground houses

as we circled the village. From the air the present

village seemed a continuation of the ruined village.

Our excavation disclosed that the site had un-

doubtedly been occupied for many centuries by Eski-

mos very much like the present inhabitants. The pop-

ularity of that spot is due largely to the fact that

bowhead whales pass the point in the spring on their

yearly migration north and east into the Arctic

Ocean. These great baleen whales were and still are

one of the chief food sources of the Eskimos, who not

only store tons of whale meat in underground caches

but use the baleen, or whalebone, and the bone as raw

material for implements and utensils. The jawbones

are even used for house beams and as markers in the

recent cemetery. Hair seals, bearded seals, walrus,

and white whale (beluga) are also harpooned in

considerable numbers, particularly in late spring.

Before the domesticated reindeer was imported from

Siberia, the Tigara settlement was abandoned each

summer while families spread out in the highlands

of the interior to hunt caribou, mainly for the skins,

which were needed for winter clothing. Caribou

meat, apparently, was never an important part of

their diet, and even today reindeer meat is of little

consequence. Literally millions of sea birds nest on

the high rock cliffs of the mainland, where they and

their eggs are taken for the summer food supply. But

in spite of all this, the food resources of the region

have never supported a settlement remotely approach-

ing the size of the one we were about to discover.

Eskimos living on about the same scale as the mod-

ern inhabitants can be assumed, on a basis of consider-

able excavation, to have dwelled in northern Alaska

for perhaps 2000 years ; and at the Tigara site we
found nothing surprising. Farther east on the Point

Hope bar we found other ruined settlements, but

these also, although somewhat more ancient than the

main one, contained implements of the familiar Es-

kimo type.

Then one evening Larsen and Giddings noticed

some faint, rectangular impressions along the north

shore of the bar, northeast of Tigara, at a place

known to the Eskimos as "Ipiutak." Many years ago

an Eskimo had found some stone and ivory imple-

ments at the site, but no one realized that the ruins

of a large town lay underground. In the summer of

1939 we excavated a few houses here and found im-

plements unlike anything we had seen, but even then

the size and significance of the settlement were not

anticipated.

One morning in June, 1940, when Magnus Marks
and I returned to begin the second season of digging

at Ipiutak, we became aware of the astonishing ex-

tent of the ruins—and through a peculiar circum-

stance. At that time of the year the grass and moss on

the bar were just beginning to turn green. Owing
possibly to the fertility action of the refuse beneath,

the growth over the house ruins was slightly taller

than on the surrounding plain, and consequently it

retained the yellow cast of dead grass for a few days

longer than that on most of the bar. Thus we could

see long avenues of yellow squares, marking the house

sites, extending east and west along the north shore.

Within the next few days we hurriedly charted the

location of the yellow squares and found that there
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SOME objects left by the Ipiutak people do not differ markedly

from recent Eskimo art, as is the case with the ivory bear above, of

which comparable examples are found in various parts of Alaska

THE ARTICLES at left and right, however, are difficult to name

and their utility remains a mystery. The likeness of an animal's

head has been carved on each. The random lines marring the sur-

face, particularly of the piece at right, are apparently the result of

erosion by roots in contact with the ivory for centuries

SNOW GOGGLES to protect the eyes from snow blindness have

been manufactured widely by the Eskimos for centuries, and the ex-

ample below is more or less typical, except for the distinctive de-

sign cut on the surface. When worn in the dazzling sunlight, the

slits effectively reduce the amount of light which reaches the eyes
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IN SIZE AND SHAPE the object at upper

left is like a modern shoehorn. It may be a

wrist-guard used to protect the wrist of an

archer from the slap of the bowstring, but it

only faintly resembles wrist-guards made by

historic Eskimos. The ivory monster-like carv-

ing above has a perforated projection on the

lower surface and must have been attached to

some heavy object, perhaps a boat. Eskimos

carve many Arctic animals such as seals, but

this is not similar to any living form.

The object at extreme left shows how the

Ipiutak people inserted wafer-like flint blades

in their weapons. Only one blade of the origi-

nal series remains in this lance head, near the

upper end of the slot

UNLIKE ANY ART

PREVIOUSLY FOUND IN ARCTIC AMERICA
THIS peculiar double

spiral motif, compar-

able only to certain art

forms of the Ainus of

Japan and the Amur
tribes of northeastern

Asia, suggests that the

origin of the Ipiutak

people may successfully

be sought in Asia. The
possible utility of the

objects shown is not

known but some re-

semble swivels perhaps

used with dog harness



THE ELABORATE and sophisticated carving of

the Ipiutak material indicates that the people of this

Arctic metropolis may have been immigrants from
some center of advanced culture. It also shows that,

though their numbers were greater than had been

supposed possible on this northern fringe of the

habitable world, they had sufficient leisure for

purely artistic activities

THE IVORY OBJECTS below show the bewilder-

ing variety of unidentifiable implements made by

Ipiutak people and their remarkable ability in carv-

ing chain links, loops, and relief figures from solid

blocks of walrus ivory. Inlaid jet eyes are typical.

Heads of birds and polar bears are recognizable

HARPOON HEADS like the modern Eskimo's are

rare at Ipiutak (at right). The commonest weapon
points are antler arrowheads with crescent-shaped

flint blades set in the edges. Since Eskimos kill sea

mammals with harpoons and not arrows, hunting

methods of Ipiutak people must have been different

^^,



were five "avenues" lined with houses, as well as

short cross-blocks of houses arranged at right angles

to the thoroughfares. There were over 600 houses on

the completed chart. Later numerous test pits dis-

closed that there are probably 200 additional houses

buried beneath so much sand from the beach that they

cannot be discerned on the surface. The town was

nearly one mile long and a little less than a quarter

of a mile wide.

The arrangement of the houses, the similarity of

the implements found in all 23 houses excavated, the

fact that none were superimposed over older struc-

tures, and the absence of any large refuse deposits

covering any of the village, lead us to believe that

the majority of the houses were actually occupied at

the same time. With an average of five persons to a

house, the village would have a population of 4000,

a seemingly incredible number of inhabitants for a

hunting village on the Arctic coast.

The design of the houses is still a matter of doubt.

We know that they were square and from four and

a half to five and a half yards on a side and that they

had a central hearth in which driftwood and blubber

were burned in an open fire. Eskimos almost univer-

sally use a stone lamp for heat and light ; but not a

single lamp was found in the Ipiutak village. We
also know that most of the houses had a long entry-

way facing west, that some driftwood logs and poles

were used in construction, and that some had a plank

or pole flooring about the central hearth. The walls

and roof may have been made of driftwood or of sod

blocks, moss, or skin placed over a wooden frame-
Continucd on page 170

PLAN OF THE ARCTIC METROPOLIS. Today a

village of 250 Eskimos is a large one on the Arctic

coast of Alaska and often has difficulty securing

enough food. The buried Arctic metropolis of

Ipiutak was nearly a mile long and boasted five ave-

nues aggregating at least 600 or 800 houses. The as-

tonishing fact is revealed that at least 4000 persons

must have occupied the village, a population which

can scarcely be explained on the limited resources

of the site as known today

\



FLINT IMPLEMENTS found in the Ipiutak

houses and graves number several hundred. Many
are extremely small and beautifully made in a

great variety of forms. Some were found set in

arrowheads and knife handles but others are of

unknown use. The Ipiutak flint working tech-

THE SET of massive ivory carvings below at

right was found in graves which had been dis-

turbed and partly destroyed by the burrowing

of ground squirrels, and consequently the origi-

nal arrangement of the parts is not certain. Pre-

sumably they were lashed in this form upon the

nique resembles that of early neolithic people in

northeastern Asia and stands in sharp contrast

to the cruder technique of the Eskimos. There are

no rubbed slate blades but a few rubbed stone

adz heads are present, which are not unlike those

made by Indians

cover of the log tomb or upon the breast of the

body within. Jet eyes are inset, and a complex

engraving covers the upper surface. Wheel-like

figures and bands of parallel lines in part re-

semble incised figures made by the Old Bering

Sea Eskimos, probably about the time of Christ

TiST'

POSSIBLE
LINK

g WITH

4 EUROPE
A OR ASIA

^ W T THE IVORY OBJECT
below may be a knife

handle or a lance head.

Along both edges are slots in which were

set a series of small, crescent-shaped flint

blades. Similar implements are characteris-

tic of the Maglemosian epoch in northern

Europe, and in the Eskimo region the tech-

nique of insetting a series of cutting blades

has survived into recent times on South-

ampton Island in eastern Canada. Such im-

plements in the collection suggest that the

Ipiutak culture may be a connecting link

both in time and space between Arctic

culture of the Old World and the New
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SOJOURN
IN BALI

By Martin Birnbaum

". . . Suddenly we turned a corner and were transported into

an unbelievable world." This delicately carved doorway of a

shrine standing in one of the three enclosures which consti-

tute a "temple," illustrates the fine artistic sense of a native

people who have made their island home a byword for beauty

and romance

(Right) ONE of the largest arboreal wonders of the world

:

the banyan tree near Bongkasa, whose branches shade ap-

proximately two acres of ground. Many small temples and
shrines have been built beneath this mysterious green man-
sion. It was under a similar tree that the altar described on
the opposite page was erected, decorated with floating ban-

ners and approached by an avenue of ornamental streamers
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In a region which may soon become a theater

of war, the peaceful isle of romance still

charms the world with its distinctive art,

music and traditions

WASHED by a calm sea, Bali's rich green, moun-
tainous shores made an immediate and
glamorous appeal, but the waterfront of

the town of Boeleleng was painfully ugly. As we ap-

proached the wharf in a motorboat, superbly built

bathers and fishermen smiled a pleasant welcome,

and I discovered a group of half-naked men playing

games of chance on the smooth, black volcanic sand,

ruled in squares to serve as a gaming board. Dirty

looking, betel-chewing women walked up and down,

carrying their possessions on their heads in old oil

cans. K.P.M. agents, insistent guides, ubiquitous

Chinamen, curio dealers, and greedy chaufifeurs sur-

rounded me.

My heart sank, and my spirit of romantic expec-

tancy faded away. Disappointed but resigned, I placed

myself in the care of a native driver, intending to

cross the island at once to Den Pasar on the southerly

coast, and I mentally decided to return quickly and

catch the first available steamer for Java. I had ob-

viously come too late to the isle of dreams which my
friend, Maurice Sterne, the American painter, had

visited and described to me over 20 years ago, but at

least I would see a volcano or two before I sailed

away with another dream shattered.

My refined chauffeur's name was Ngoman ("the

third born") Gde ("big") Mangkoe ("priest")

Made. When he was not driving a car, he acted as

a provisional minor church attendant in his village or

desa, and he took his young nephew along to assist

him on our drive. Ngoman Gde spoke and understood

simple English phrases, and as we drove past com-

monplace villas with front garden patches like those I

had seen in Java, I warned him not to stop to show

me the cinema palace or the bank building. This ad-

monition from his toean made him visibly more in-

terested in my plans.
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He drove swiftly out of the town of Singarad ja, away

from the abodes of Dutch officials, into the heart of

his island, refusing even to stop at interesting looking

temples, politely explaining that they were unworthy

of his employer's notice. Black pigs, resembling the

Sumatra variety, with curved backs and bellies almost

touching the ground, scooted out of our pathway,

and venturesome hens and mangy mongrels barely

escaped with their lives. Fighting cocks were secure

in their bell-shaped baskets on either side of the road,

and soon we were passing files of women walking

like goddesses, carrying their burdens on their heads

in the customary way. Men had their wares at the

ends of flexible bamboo poles balanced on their shoul-

ders. Both sexes were usually nude above the waist.

The villages along our route were surrounded by

thatched walls, and the vegetation was like that of

Java,—palms, bananas, crotons, thickets of bamboo,

flaming cannas, many varieties of hibiscus, lantana

blooming along the road with tropical negligence,

frangipani, poinsettia, and vast rice sawahs. As we

left the narrow northern plain along the coast for the

hills, the landscape became more and more beautiful.

The air was now refreshingly cold and bracing. We
were climbing the foothills of Mount Batoer, one of

the active volcanoes. Separated from us by saivahs,

gorges, and fresh lava beds dating from a recent dis-

astrous eruption, its smoking cone and black slopes

suddenly burst into view at Kintamani, and the effect

was startling.

During the entire morning ride, I had been agree-

ably surprised to notice that only two automobiles

with white men had passed us, and my hopes began

to rise as we coasted south to Den Pasar, a distance of

about 75 miles from Boeleleng. On arriving at the

Bali Hotel, I was shown to my uooms—the usual

comfortable Dutch colonial arrangement of bedroom,

bath, and outdoor sitting room— , which faced a

pleasant flower garden, where gray, rose-beaked Java

sparrows flitted gaily about. Ngoman Gde all but

left the motor running while I was eating, and as

soon as I stepped from the airy dining room he was

at my side. It was the feast of Poernama—at the full

of the moon— , and if the toean were not too fatigued

after his ride, he had better go to the temple in the

village.

We drove through Den Pasar's main business

street, with its mean buildings, cheap curio dealers,

laundries, Chinese and Japanese photographers, post-

card vendors, and unattractive shops offering the

worst European rubbish, and again I asked myself.

"Why do I not make more careful inquiries and

check my exultant fancy whenever I hear of some re-

mote tropical region?" I might have sailed from

Indo-China to revisit Samoa and Tahiti, where in

spite of the Chinese and sordid white traders, beauty

is still hidden in the distant valleys. Suddenly, we
turned a corner, to gain the road leading to the temple

gate,—and I was transported into an unbelievable

world

!

On this broad pathway, a high altar had been

erected under a sacred banyan tree and decorated

with floating banners known as lamaks, made of yel-

low areng palm leaves, on which a beautiful design

had been interwoven with bright green leaves. Flex-

ible bamboo poles, drooping with the weight of orna-

mental streamers, formed an avenue, down which

visions of exotic beauty were marching toward the

sacred portal. Along this highway an unbroken row

of itinerant food vendors with small, portable kitch-

ens were selling pawpaws, sugar cane, fried eels

caught in the sawahs, raisins, peanuts, delicious man-

gosteens, pink grapefruit, white mango, and myste-

rious cooked dishes. They formed the background for

the gorgeous parade of devotees, who came individu-

ally or in troops, often from distant villages. All car-

ried offerings, usually arranged as pyramids of fruit

or vegetables, exquisitely decorated with hibiscus,

sweet-smelling frangipani, marigolds or other gay

blossoms. How dignified these simple women were.

".
. . Visions of exotic beauty were marching to-

ward the sacred portal." Approaching the temple

near the banyan at Den Pasar moved a gorgeous

parade of devotees, worshippers of a living faith,

carrying offerings of food and flowers for their

gods. The floating banners are made of yellow areng

palm leaves, beautifully interwoven with rich green

leaf designs



THROUGH this characteristic cleft gate, or tjandi bentar,

the procession marched, past the carved screen intended to

hide the entrance from evil spirits. (Recent Balinese work-
manship)

bringing offerings to their gods on their well-poised

heads! Frequently large groups would arrive, all

dressed alike,—some in green, yellow, and brown, and

others in red, gold and purple, with flowers in their

black, glossy hair or behind their enlarged ear lobes,

in which gold plugs or cylinders shone. They moved
placidly along, with proud bare breasts and bare feet,

past the fierce-looking stone guardians (which today

wore modest cotton aprons around their loins), to

disappear between the curious parallel lines of an

elaborately sculptured gateway, or tjandi bentar, into

the first of the three courtyards in the temple grounds.

Young bloods, their precious carved kris handles

showing above their shoulders, carried narrow, flying

banners attached to long poles.

As the day waned, other natives came bearing

images, idols, and emblems under richly colored para-

sols, decorated bottles containing holy water, and
huge wooden platters with skillfully arranged food

offerings. Many were singing. Each small procession

seemed lovelier than any before. Not one of the many
altars was neglected, and an unholy trespasser like

myself was awed by the simple sincerity of the wor-

shippers.

Seated on a raised platform in one of the many
covered pavilions in the last of the enclosures was
a row of five solemn, long-haired Brahman priests,

who made an imposing picture seen by dancing torch-

light through the smoke of burning incense. Each
wore a miter of crimson and gold, recited prayers,

mad? mystic signs with their adroit, expressive hands,

rang bells and accepted offerings for the great gods
and lesser spirits. Nearby, little children squatted,

listening intently to the wayang kulit, or shadow play,

and to the accompanying music of its ganialang, which
resounded above the din of prayer and temple gong.
Nor were the evil spirits forgotten. To rid the
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grounds of them, the youthful banner bearers ran

shouting around the temple walls three times, while

a vigorous old man sprinkled them freely with holy

water. Firecrackers were also exploded to frighten

the demons away. Outside the main gateway enor-

mous plates of unsavory food were left for those

dangerous divinities who had not yet been driven off.

Starving mongrels, prowling about, pounced with-

out delay on these foul mounds of refuse, and amid

snarls and savage growls, made short work of them.

Then night descended with tropical swiftness on

this unbelievable scene. The haunting, laughing music

of the ganialang (the native orchestra) called the

surging masses out into the already crowded road,

where dancers entertained them, and I knew that I

had fallen in love with Bali.

Ngoman Gde divined my feelings and smiled dis-

creetly. "Toean wish to see Sang Hyang?" he in-

quired. Naturally I was anxious to learn the meaning

of those strange words, and off we drove. Apparently

no "unclean" tourists had heard of this particular

ceremony. All about us the frangipani was exhaling

its incomparably delicious perfume. As we approached

the temple precincts in pitch darkness, waves of sound

reached my ears,—male voices yelling like American

college boys: "Tsak, tsak, tsak, tsak." Then faster

and faster in syncopated time, "Tsak-a-tsak, tsak,

tsak-a-tsak," over and over again with many varia-

tions of tempo. I cautiously entered the enclosure

to find the men squatting on the ground in a solid

mass near a shrine. Two small girls, about ten or

eleven years old, swathed in golden tissues, with

lovely high crowns fashioned of mother-of-pearl and

real flowers, were dancing before them. They were

said to be in a trance, but this I could not confirm.

Now gently swaying or running, now trembling with

frenzied angular movements, or shaking their slender

bodies like Egyptian stomach dancers, these two little

virgins were, I believe, regarded as temporary em-

bodiments of the spirits who were being worshipped.

As my eyes became accustomed to the darkness, I

saw that a group of women was seated some distance

away. When the rugged, warlike song of the men
ceased, these women began singing lyrical strains,

and the character of the dance changed to female

tenderness in graceful harmony with such hymns.

On and on these frail but tireless children danced,

without any visible sign of fatigue. When Ngoman
Gde whispered that the ceremony would not end till

dawn, I left reluctantly, for I had discovered that

Sterne's Bali was still in existence, and that there

was to be no rest for me on this exciting island.

I had been told that to know Bali I must become

acquainted with Walter Spies, who had settled in the

distant village of Oeboed to make a thorough study

of the gamalang and its music. Only natives are

permitted to own land in Bali, and Spies had built

an enchanting house on a leased tract at the edge of

a picturesque ravine through which ran a stream.

To reach it, I motored along an exceptionally beauti-

ful road. When the aisles of banana trees and palm
groves gave way to rice sawahs, I enjoyed views of

Goenoeng Agoeng, or the Peak of Bali, rearing its

great cone io,ooo feet into the air. Men and women,
not always in separate groups, were washing them-

selves unashamed in the yellow creeks running along
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the road. Children were comparing their fighting

crickets which were imprisoned in small bamboo

cages. A goose boy, built like a young Hermes, con-

trolled his snow-white charges with a flexible bamboo

rod, to the end of which a few feathers had been

loosely tied. Herdsmen in shaded pools were sprink-

ling their beautiful, soft-eyed, brown-and-white cat-

tle, which were descended from an agile, wild variety.

And everywhere—in the villages, in the rice fields,

in the trunks of aged banyan trees, and in private

houses—were temples and shrines. Obviously tliese

people believed in the power of their gods.

I soon learned that Spies was not only an excellent

musician but a good naturalist and a painter of re-

markable pictures, which breathed the very spirit of

Bali. His thatched house, built in part without nails

like a finely constructed Fijian abode, was a storehouse

of Balinese art. In the garden he had a veritable

menagerie of pets, including monkeys, doves, cocka-

toos, dogs, and even a python. He had made careful

piano transcriptions of the music of various gama-

htiigs, arranged for eight hands. Admitting that he

could not reproduce the peculiar booming quality of

the deep, reverberating metal bells, or imitate suc-

cessfully the gentle, liquid oboe note of the bamboo

gongs, nevertheless, even on one piano, he played

extracts that were very satisfying. He encouraged the

native dancers and musicians to keep their traditions

alive. For several years he had been carefully copying

over 500 of the inexhaustible series of unique designs

on the fragile, perishable la?naks, classifying them

according to motif and place of origin. Whenever he

found a hitherto undescribed spider, slug, or dragon-

fly, he made scientifically correct water color draw-

ings of it. Sculptors, weavers, draftsmen, and carvers

of bone found in him a ready purchaser of their best

products, and with the Dutch artist Bonnet he was a

leading spirit in building up the collection at the Den
Pasar Museum, which is incidentally an excellent

e.xample of native architecture.

Spies was so pleased with my appreciation of his

adopted island that he promised to unveil the real

Bali to me. When night fell, we went to the village

of Behdoeloe, where great crowds had collected in an

open square to witness a dance called the "Katchak."

This dance lasts about an hour and differs in certain

ways from the more typically Balinese dances. Several

liundred men, nude except for a loincloth, had already

squatted down in a mass of uneven, concentric circles,

around a carved, wooden candelabrum stuck into

the ground. Its branches supported three flicker-

ing torches. From a distance, the glistening bodies

looked like a great tropical blossom, blooming in the

starry night. We, the spectators, stood like fascinated

ghosts in the obscure world bevond this colossal

flower. The gamalang had no place in the perform-

ance, but at a hidden signal given by one of the

leaders or key men, a sharp, deafening cry arose.

All the men were now alert, their shining bronze

faces lighted by the dancing flames. As the action

developed, they leaned forward, their nude torsos

exuding male strength, and they uttered rhythmic,

muffled cries, like sighs of infinite exhaustion, as though

they were suffering from somehidden frustration. Then
the volume of sound would increase and end in a great

roar. The air vibrated with lusty cries. Bodies swayed,

arms and hands were brought into play, and their

thousands of fingers trembled like aspen leaves. Gaunt
demons threatened them, and their despairing cries

changed to a sharp staccato. The soloists representing

THE GAMALANG (native orchestra) weaves the melody
while the well-known dancer, Goesti Ngoerah Regog,
performs the Gong Kabiar, a dance which expresses the

emotions of terror, coquettishness, and serene pleasure by
deft motions and postures. The music suggests Bach, but

the scale and intervals differ entirely from the European
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benevolent or malign spirits appeared and disappeared

with magical suddenness. Finally, aroused to a re-

ligious frenzy which knew no fear, they leaped upon

one another's shoulders, building a living wall around

the last and most powerful of the malevolent fiends

who were attacking them. The living palisade ad-

vanced and retreated but never broke. Realizing that

he could not overcome them, the evil one at last

escaped into the dark jungles, followed by the shriek-

ing men. The Katchak was over, the plaza in the

village was empty—and you were left breathless and

awed by the savage intensity of the finale.

On the following evening when I rode back to

Den Pasar, brilliant fireflies hovered like supernatural

spirits over the sawahs. Answering the call of the

gamalang on the roadway, I found that this time no

public performance was in progress. Goesti Ngoerah

Regog of the village of Tabanan, a well-known dan-

cer, was merely giving a lesson to a little boy, who
could already take the mime's part in the Gong
Kabiar. In this dance the lone performer, holding a

fan and wearing a long, trailing, silk sarong, is

seated on the ground, surrounded by the orchestra.

He expresses various emotions with his eyes, face,

lips, fingers, and entire body, which sometimes moves

swiftly from one point to another without showing

the performer's feet, covered as they are by the long

sarong. The music is an intricate web of themes and

variations rarely containing a melody in our sense of

the word, and with a scale and intervals differing

entirely from the European kinds. Nevertheless the

music suggests Bach. All the instruments are played

by percussion. Although there is no conductor and

no written music, the players, who depend like

Hungarian gypsies solely on their memory, seem to

keep a close watch on the principal gangsa (a kind of

cymbalo performer).

While the men played, the clever, diminutive dan-

cer suggested terror, joy, coquettishness, fury or

serene pleasure. He was not unlike one of our own
Wunderkinder who superficially imitate a Kreisler

or a Pachmann, although with no profound passion.

When Goesti Ngoerah Regog was not satisfied

with the performance he took a position behind the

boy, held the child's flexible fingers between his own,

and forced the little fellow again and again to execute

the swift complicated patterns of hands, arms, and

fingers, while the gamalang wove its frenzied mea-

sures. At first he seemed to be a capricious, elegant

lover, but without any transition he changed into an

impetuous warrior. Other children were looking on

absorbed, and not infrequently the master would

persuade one of these to try his skill. All the people

enjoy such entertainments, which are like free com-

munal festivals.

Almost invariably I was the first to leave the noc-

turnal meetings, for I knew that Ngoman Gde ex-

pected me to start on the next excursion bright and

early. One morning he took me to the fishing village

opposite the island of Noesa, and we arrived in time

to witness the blessing and consecration of a new

house occupied by an interesting German family, who

were expert herpetologists. Frau Neuhaus, not only

created remarkable dolls but also assisted her two

sons in making perfect replicas of reptiles and fish in

various media. They had just completed a book on

the poisonous reptiles of Java and Bali and were now

building an aquarium close to the shore. The natives

took an active interest in such work and brought

many rare specimens to fill the tanks. Several hundred

people came to the religious ceremony, bringing the

usual offerings to an altar erected on the beach in

front of the new dwelling. A long-haired pemangkoe

officiated. As always, the dangerous, unfavorable

spirits received their share of food and attention, and

when the ritual came to an end, Balinese mongrels

were there, ready to fight over every scrap of food

left uneaten. Young Neuhaus informed me that these

dogs performed a valuable service to the community.

They were the island's chief scavengers. Rabies was

unknown, and for that reason no dog, cat, or monkey

was permitted to land in Bali. An English humane

RELIGIOUS IN ORIGIN, cockfighting persists against

modern opposition. Almost every man brought a gamecock

to the red and white striped tent below, and the crowd was

democratic, but there were no women. The sportsmen make

offerings at the altar of the God of Cockfights. Four-inch

spurs of double-edged steel are fixed to the left leg of each

fighter, bets are laid, and the struggle is usually short and

swift
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society had mercifully killed about 70,000 incurably

sick dogs, but many thousands were still left to do

the work of vultures.

After we had finished drinking rice wine to the

happiness of the household with the pamangkoe and

poengaiva, or district head, we all repaired to a

neighboring field where a great cockfight had been

arranged with the consent of the authorities. Unsuc-

cessful efforts have been made to discourage the sport,

which was religious in its origin and was once re-

garded as a blood offering to the gods. Ngoman Gde
enjoyed the excitement but he soon learned that his

toean preferred to see dancing—the plastic expression

of the spiritual life of the Balinese— , and we be-

came familiar figures at such performances.

I have touched upon Balinese artistic activities in

a separate essay,* and most of the dances have been

described at length in the books of Spies and Covar-

rubias, published after my visit to Bali. It may be

noted here, however, that with each type of dance or

play, the instruments vary and also the music, which

Maga
"Contemporary Art
e, April, 1936.

ali," by Martin Birnbaum, Asia

AN ISLAND TEMPLE situated in peaceful isolation just

offshore near the village of Teglod. At low tide it can be

reached on foot

has the character of an improvisation closely follow-

ing the action. It was always a pleasure to see the

young artists, who are trained from earliest child-

hood, make up for these dances, painting additional

hair on their brows, ornamenting their heads with

fresh blossoms, fixing their glittering tiaras or pow-

dering their bodies. When their toilets were finished,

they invariably knelt before the altar in the temple

grounds and were sprinkled with holy water before

commencing their performance.

One is always missing something in Bali. AVhile

I was off in some distant village to see a dance, a

tooth-filing ceremony, a six-month birthday celebra-

tion, or a wedding might be taking place at Den
Pasar. So with my untiring guide, I would start out

each morning for some unexpected artistic or roman-

tic adventure. It might be a pilgrimage to the little

temple built on a high, rocky islet off the shore at

THE REMOTE southerly cliffs of Bali, on which a unique

poera, or temple, is built, are not often visited by many
travelers. The gateways of its first and second enclosures

are shown on the following pages



Tl Hi 1;N IRANCH to the first enclosure of the tem-

ple on the high cliffs of the southernmost shore of

Bali: architecture of a style seen nowhere else on

the island. It is difficult to determine the age of

sculptures or buildings in Bali. The soft native stone

cannot resist the wear and tear of time and mois-

ture, and the natives are kept busy repairing deteri-

orating works

Teglod, or a visit to the more ancient poera on the

high cliffs of the most southerly point of Bali, where

the wall reliefs and doorways differed from all others

I had seen.

Most enjoyable, however, were the walks I took

in the company of Walter Spies. Together we went

to the Hinduistic temple or cave of an ascetic, known
as the "Goa Gadjah" (near Behdoeloe), over the

entrance of which a fantastic evil genius had been

carved from the living rock. Not far from it were

the even more interesting primitive reliefs of Toya
Poeloe, which will soon be obliterated unless some-

thing is done to protect them from the percolating

waters of the sawahs surrounding them. Spies was

greatly concerned over their preservation and he

showed me other sadly damaged relics at the highly

venerated temple of Panalaran at Pedjeng, which

was probably the old religious center of Bali.

There I tried to photograph the great sacred gong,

said to have been an earplug of the moon from which

it fell. My task proved almost impossible, for it

was virtually hidden by a high, wooden scaffolding.

It is decorated in a unique manner with human heads

in very low relief, and although much larger than

any gongs in the famous collection of the Musee Finot

at Hanoi (Indo-China), this magnificent bronze

shows certain similarities. With the ancient sculp-

tured fragments of Brahma, Vishnu and Siva, which

are crumbling to dust in other pavilions at this same

temple, the gong ought to be taken to the Den Pasar

Museum, but the religious Balinese will probably not

permit such a sacrilegious removal.

After my secret photographic efforts we went to

the celebrated royal tombs, hewn from the perpen-

dicular rocks on either side of the Pekrisan River,

near Tampaksiring. On these are inscriptions in the

ancient language of the Kediri district, which have
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been deciphered , but there still seems to be some

doubt as to the identity and rank of the persons

buried. On one side of the gorge there are five tombs,

or tjandis, of a princely ruler and his wives ; while

the four tombs on the opposite side are said to contain

the ashes of ministers. Nearby are many empty, rock-

hewn cells formerly belonging to ascetics of a now
deserted monastery. Offerings are still made on the

ruined altars, and in the narrow corridors we sur-

prised a number of pilgrims who were bearing the

usual lovely gifts. At Tampaksiring itself there were

more worshippers, who came to the sacred springs of

Tirta Empcel to be purged of their sins. Here the

water bubbles up through volcanic sand and is car-

ried off into various basins. The original spring is

reserved for the gods ; while the other pools are for

native men and native women, and one may even be

used by foreigners.

On one of our excursions we drove to Lake Bratan,

at the foot of Mt. Tabanan ; and at all the cross-

roads we passed statues of the God of Roads and his

disciples. We even penetrated the mysterious jungle

on the shore of the lake. The finger-like roots of the

giant pandanus hung menacingly in the air above

our heads, and the boy who carried the orchids we
had collected was plainly anxious to leave this un-

holy, sunless wood. It was a passionately wild growth,

with a few gaunt trees soaring above the common
level. Creepers or clinging epiphytes struggled for

life and air with magnificent abandon. While Spies

told me of the glories of the unexplored forests cov-

ering the western half of the island, where the tiger

still reigns supreme, we gathered armfuls of ground

orchids, discovered monkeys, green doves and a kap-

kap (large squirrel), and studied the dazzling

dragonflies and butterflies.

Spies told me that although March is not the sea-
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THE UNIQUE ART of the builders

of this poera is evident again in the

reliefs of the second gateway to this

southernmost temple of Bali. A view
looking through the arch toward the

outer entrance

(Lotver left) CARVED from the liv-

ing rock: a Hinduistic cave of an
ascetic known as the "Goa Gadjah,"
near Behdoeloe. A rakshasa, or evil

spirit, guards the entrance. Not far

away are the equally interesting

primitive reliefs depicting a hunting
scene. These will soon be obliterated

unless something is done to protect

them from the percolating waters of

the rice sauahs

(Beloii) A HUGE GONG at Ped-

jeng, the oldest religious center of

Bali: a work of art probably never

before photographed. Hidden by a

high wooden scaffolding and re-

garded as extremely sacred, the gong
presented problems not usually en-

countered in the photographing of

native art. It is decorated in a unique

way with human heads in low relief

and borders of sawtooth pattern. The
Balinese say this gong is a cylinder

fallen from the ear lobe of the moon
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(Above) ROYAL TOMBS carved in the rock near Tam-

paksiring. In the crypts the body of a prince and his wives

are said to repose

(Above) A BIRD'S-EYE VIEW of the sacred springs of

Tirta Empoel at Tampaksiring, where pilgrims come to

bathe, to be purged of their sins

son for funeral ceremonies, some of the eastern vil-

lages might start building cremation towers by reason

of the exceptional dry spell. Thus encouraged, Ngo-
man Gde began a search. At every village men were

repairing the temples, or adding new sculptured fig-

ures to the portals. The character of the vegetation

changed as we ascended the foothills of the majestic

Peak of Bali, and the wide vistas became grander at

every turn. At this altitude the people were actively

engaged in farming and cattle-raising. Toward noon

we reached Besakih, about 3000 feet above sea level,

where we saw the celebrated and most sacred of all

Balinese temples, built on a series of terraces. A steep

stairway of 49 steps leads to the main gateway,

and the superb wooden doorways are covered with

decorations in relief. Each district has enclosures

of its own, containing shrines and meroes to which

annual pilgrimages are made. As all are built on

different levels, the effect is very impressive. A long-

haired priest and his manly young son showed us

about and presented us with live poultry and oranges

from their orchard.

In the course of this long search for a funeral,

we wandered about the villages, ventured into hos-

pitable private homes, and witnessed many phases of

Balinese life new to me. We watched the women
weave their many-colored sarongs with borders of

silver and gold threads, and saw the sculptors carv-

ing the soft native stone into gods, with no models

or designs to guide them. A boy would be drawing

a jungle in which fierce tigers prowled and poisonous-

looking flowers bloomed, while his father was carving

the head of a deer, into which he inserted genuine

antlers. The trembling hands of a very old man were

still fashioning Garudas and kris handles, and atten-

tive pupils were always studying the progress of such

work.

In preparation for the Dutch Governor General's

visit, stalwart workers paid their taxes by repairing

the road down which farmers were carrying golden

sheaves of rice that swished at the ends of bamboo
poles. Temples, literally by the thousand,—to the

gods of mountains, rivers, rice fields, roads, trees,

and to Baroena, Lord of the Sea—were built every-

where, and the variety and originality of the dec-

orators' art was never exhausted.

Apes are often seen on the reliefs, and in the holy

grove of nutmeg trees at Sangeh, troops of imperti-

nent, sacred monkeys are always waiting to be fed

by visitors. The leader was ravenous when we arrived

there and forced my hand open till he had devoured

every available grain of corn. None of his wives,

children, or rivals dared to approach till his greed

was satisfied, but unexpectedly a beautiful, harmless

striped snake fell from a tree, and there was a wild

scattering and chattering.

In the grove, tall pala trees that no one may fell.

(Left) A HIGHLY VENERATED spot to which annual

pilgrimages are made by all Balinese : a scene at Besakih.

Here in the hills, at an altitude of about 3000 feet, a great

number of pagoda-like meroes, the earthly abodes of

deities, are standing at different levels on a series of ter-

races. The meroe of Siva the Destroyer, most powerful of

ail gods, has eleven stories
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rise to uniform heights, and the winged nuts are

gathered by the natives, who use the powder to keep

their bodies cool. When I left the grove I came upon

a young girl who held a long, swaying stick in her

hand (probably the central vein of a nipa palm leaf),

at the end of which were a few spikes on which the

sticky juice of the nangka or jack fruit had been

smeared. Dragonflies settling on it were immediately

caught and gathered in an apron, to be roasted in

oil and eaten. Wafers of toasted bees are another

delicacy and reminded me of the African termite

feasts and the locust eaters of the African desert.

Not far from Sangeh on the outskirts of the village

of Bongkasa, Ngoman Gde insisted on making an-

other detour, for he wanted me to see a banyan, which

is not only one of the largest but also one of the most

beautiful, natural arboreal wonders of the world.

Over 10,000 square yards are shaded by this superb

tree, and hundreds of new aerial trunks are adding

annually to its unbelievable grandeur. It was under

such a tree that the Buddha meditated on the suffer-

ings of humanity, and one might well be inspired to

find truth in this mysterious green mansion. Many
temples and shrines have been built under its boughs.

At last, when we had almost given up hope of at-

tending a funeral, Ngoman Gde came in great excite-

ment to tell of a double cremation which would take

place at a village on the southeastern coast, beyond

Kloengkoeng. Naturally we took the shortest road.

Upon our arrival I was at once surprised to find no

visible signs of grief. On the contrary, a gay, festive

air reigned, and the bereaved families and relatives

invited us into their houses, where they laughed and

chatted around the bodies of the deceased. Had they

shown sorrow, the spirits of the dead would linger

in the neighborhood, instead of going on their allot-

ted way to the region of the blessed. A very old

man had died, and the bodies of several younger

members of his family, who had long predeceased

him, could now be prepared, ceremonially, and all

were to be burned together. It would be indelicate

for young spirits in a family to start their heavenly

journey before the older members were ready to de-

part. In this village the bereaved families were not

very rich, and the two wadahs decorated with colored

tissue paper, tinsel, and streamers, although very gay,

were not comparable to the magnificent casket towers

prepared for the bodies of nobles. While old women
were preparing food and offerings, the gamalaiig

was playing for the crowd and did not stop till tlic

men shouldered their instruments to take them to

the cemetery. Then about a hundred men wearing

only loincloths prepared to remove the eight or ten

bodies, which had been wrapped in a series of plaited

mats, to the topmost stories of the towers by means

of inclined planes. There were Polynesian, Malay,

This carved stone panel of a temple wall is an example

of contemporary Balinese sculpture and testifies to the

present-day vitality of native craftsmanship. There are no

Balinese words for "art" and "artist," and no one asks

the name of the creator of a sculpture or drawing. In Bali,

life itself is a communal artistic festival
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Papuan, and even Chinese types among these natives.

Amid loud shouting and frenzied excitement they

seized the bamboo platforms on which the two towers

rested and started down the road followed by the

populace. The women sprinkled holy water on them,

and boys who clung to the towers threw Chinese

cash into the scrambling crowd. The carriers made

very slow progress. To confuse evil spirits they moved

in an uneven line, repeatedly circling about, and there

was always danger that the swaying towers with

their ghastly burdens would topple over. It had been

raining the previous night, and the road leading to

the beach was converted into a sluggish stream of

deep, almost impassable mud ; but nothing could stop

these men. Through the black morass they waded.

We went by a roundabout way along the raised boun-

daries of the sawahs to the cremation field adjoining

the sea. When we reached the shore the nude por-

ters were already up to their heads in the breakers,

taking a short cut through the water to the meadow
on the other side of the bay, where the bodies were

to be burned. As the current was swift, the men had

great difficulty in supporting the swaying wadahs,

but the danger only added to their gaiety, and when
they had successfully avoided disaster and landed the

towers on the sands, they all rushed back noisily into

the sea for a swim, before the gruesome business of

the day was begun.

Wooden funeral pyres were constructed, each with

partitions for the bodies. The mats were unfolded,

and the decayed cadavers or what was left of them,

were washed with holy water brought in pots by

friends and relatives of the deceased. A long piece

of cheesecloth was held over each body, holy water

(Left) AN AVENUE of decorative figures leads to a

temple in the hallowed grove at Sangeh, inhabited by a

tribe of sacred monkeys. This sculpture is of recent origin,

though the green moss which soon covers the stone gives

an appearance of great age

(Above) The old Water Palace at Kloengkucng, which Li\

on the author's route to the scene of the remarkable crema-

tion ceremony depicted below. The famous Hall of Justice,

with its celebrated painted ceiling, is nearby

SOJOURN IN BALI

(Ahfne) A FESTIVE spirit

prevails at Balinese funerals,

otherwise the spirits of the

dead might linger and tor-

ment the living. The men
arc preparing to carry the

funeral towers to the crema-

tion field near the sea. This

^\as the funeral of a small

group of deceased Balinese,

not aristocrats

THE GAMALA\G (left)

played for the light-hearted

crowd until the funeral tow-

ers were carried away on the

shoulders of 100 men. To
confuse the evil spirits, the

procession followed a wind-

ing route to where the ashes

were consigned to the waves
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and flowers were poured over it, and a man washed

and scrubbed the dead with the water which trickled

through the cotton sieve, on which only the blossoms

remained. Cards were attached to each pot of offer-

ings, and the donor would usually break the earthen-

ware after its contents were strewn upon the re-

mains. Emblems were also placed on the bodies, and

after every compartment was filled with a corpse,

the entire mound was covered with inflammable twigs

and set ablaze.

Thick wreaths of smoke arose, and all the people

settled down to wait for night to fall. The ashes

would be returned to the towers and then cast into

the boundless ocean. If any part of a body remained

intact, the departed could not continue on his or her

celestial journey but would haunt his native town.

Ngoman Gde advised me not to wait for the fiery

end of the picturesque ritual, because a kris dance

would take place at twilight in Den Pasar, and I

did not regret leaving the scene.

The strange, symbolic performance that I was now
about to witness, will ever remain inexplicable to me.

In a shaded glade crowded with natives, near the

temple of Den Pasar, umbrellas and streamers had

been stuck into the ground, indicating that the region

was a Gefilde der Seligeii, where maidens wearing

coronets danced stately measures, and virtue reigned

supreme. Soon, however, black demons, representing

the deadly sins, mingled with them. The age of

peace, good will, and heavenly bliss came to an end,

and the triumph of vice was celebrated by a horrible

Rangda with fangs and a long, forked tongue, who
pranced about gleefully with a kindred evil spirit.

Then a noble lion or Barong appeared on the scene

to struggle with the dread demons, but he was unable

to vanquish them and retired from the unequal strug-

gle. Meanwhile I had noticed a group of powerful,

wiry men and adolescents, squatting at one end of

the long open space formed by the audience. They
worked themselves into a trance and began to stare

like wild men at the monstrous witch. Foaming at

the mouth, trembling and possessed, weeping hys-

terically or making strange uncontrollable "epileptic"

movements, they seized their krisses, arose in a body

and rushed at the destroyer. The Rangda held her

ground, and the fanatical horde, in danger of being

embraced by those devastating claws, retreated. When
she attempted to run away, however, they gathered

courage and followed. Up and down the glade they

ran, pursuers and pursued, until she escaped. The

(Left)THE DAG, or teacher, who
takes part in the dances. The Bali-

nese dance is a vital and spontane-

ous phase of life on the island,

and there is no immediate danger

that the dramatic traditions will

be forgotten. All the people enjoy

the entertainments, which are like

free communual festivals. Fre-

quently a local ruler will arrange

a performance at his own expense

(Right) THIS PLAY is based on a

story in the Mahabharata. The
prince Arjuna, a male role allotted

to a well-known actress, overcomes

a demon who assumes the shape of

a monstrous bird. The hero's at-

tendant on the right is the veteran

actor shown in the photograph at

left
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tension never relaxed, and now a really terrifying

scene ensued. In their disappointed fury, these per-

madis turned the sharp krisses on themselves and

attempted with all their maddened might to pass the

curved blades through their chests and abdomens,

but the gods did not permit such sacrifices. Try as

they might to pierce themselves and force the weapons

between their ribs, some strange hypnotic power pre-

vailed, and they never succeeded. They writhed in

agony and ran amuck in the surrounding crowd,

which scattered and fled. Finally some picked strong

men rushed forward and forced the fellows to give up

their weapons. Ready to faint with exhaustion, they

stood for a moment as if drained of all strength, but

in front of them stood the benevolent Barong, and as

each pale man, physically and spiritually tired, saw

him in turn, he embraced the weird mask and buried

his perspiring head in its mane. Only then was he

again transformed into a frail, normal, suffering

mortal. I was told that frequently serious wounds
were inflicted on the spectators by the irresponsible

dancers, and I can well believe this. No one has as

yet satisfactorily explained to me why these men and

boys were rarely even bruised by those sharp, pointed

krisses.

Excited and mystified by such incredible cere-

monies, I left Bali before the spell was in danger of

being broken. Already an erstwhile princess who re-

fused to sacrifice herself on her husband's funeral

pyre was persistently trying to sell me cheap tourists'

trinkets. Other importunate, rascally natives were

asking fees for showing salacious reliefs on the walls

of a temple. Are these the descendants of heroes who
committed suicide by thousands rather than submit

to white domination ? Is it possible that all the beauty

I had enjoyed would become a mere legend and a

memory? The more I scratched the surface of

Balinese life, the more clearly I realized that my
allotted time would prove all too short. Moreover,

without the expert and kindly advice of Spies, my
visit would have been an even more confused experi-

ence. So I left for Java while the unforgettable

island still exercised its powerful fascination. Al-

though a mist enveloped the coast, volcanoes showed

their cones above the clouds, and a sunset lighted the

clearing sky with an orange flare, only to disappear

again as if by magic, leaving me in a twilight which

filled the world with sadness. Then night became a

fathomless flood of blue, sprinkled with golden stars,

and Bali melted in darkness.

SOJOURN IN BALI 169



MYSTERY PEOPLE OF THE ARCTIC
Continued fro?n page 254

work. No stones or whale bones were used. The
houses were not half underground like the other per-

manent dwellings of the Eskimos, although the floors

may have been two feet below the surrounding sur-

face. There can be no doubt that these were perma-

nent homes and that most of them were occupied for

a number of years, since there are rich deposits of

debris upon the floors, now buried beneath a thick

compact layer of sod and turf.

After a tedious search we found the cemetery of

the Ipiutaks. No signs of the burials were noticeable

on the surface; they were found only by excavating

innumerable test pits over an area one and one-half

miles long and a quarter of a mile wide. Apparently

the finest and most prized possessions of the Ipiutak

people were buried with them, since in the graves we
found much more elaborate material than in the

houses. Well-preserved burials were rectangular, log-

walled tombs containing one, two, or three skeletons

with their implements for use in the after world. The
driftvi'ood logs used in constructing the tombs had

become a soft, fibrous mass, in which the skeletons

were often completely imbedded, but the original

rectangular structure could still be recognized.

Of the more than 60 graves discovered, the most

exciting, particularly to our Eskimo workmen, were

those in which the skulls were equipped with large,

ivory eyeballs, inset with jet pupils. There were three

of these, and one was also equipped with a carved

ivory cover for the teeth, as well as two ivory nose

plugs carved to represent birds' heads. The original

eyeballs had apparently been gouged from the skull

of the corpse, then replaced by the artificial ivory

eyes. The bones of the skeleton were still in place,

proving that these were not second burials of skele-

tons interred after the flesh had been removed.

One of the oddest burials I have ever seen was that

containing a large male skeleton. Between the thigh-

bones of this skeleton lay the tiny skeleton of a very

small child. And thrust through the body of the adult,

along the spinal column, was an ivory back-scratcher,

carved at the end to represent a human hand. Most
of the bones of this skeleton were still joined, but it

was obvious that the body was at least partly dis-

membered before burial. Over it lay five long tubes

carved from caribou antler ; and under the pelvic

bone lay a carved ivory chain attached to carved fig-

ures resembling polar bear heads. At the knee was
the skull of a loon, with ivory eyes like those in some
of the human skulls.

Some of the tombs contained arrowheads, flint

tools, needles, and other recognizable implements,

but most of the many hundreds of objects found in

them are unidentifiable. Many are elaborate ivory

carvings often cut in a curious spiral form, which

the Eskimos began to refer to as nukpori, their word

for a pretzel-like biscuit made of flour paste and fried

in seal oil. Very few of the objects were known to

the Eskimos, who were as puzzled by the vast, ruined

settlement, the graves, and the curious implements,

as we were.

Speculation and excitement in the village increased

as more graves and more elaborate ivory objects were

found. The wonder of the older people was expressed

in the common statement, "But there is no story for

this!" Their own history and the nature of the world

in general is always explained in legends, which have

been passed on from one generation to the next ; and

in any unusual situation, the old people are called

upon for the "story," which will explain everything

and at the same time determine what to do about it.

The best contribution that the old people could make

was to recall that parents a long time ago warned

their children not to stay out late at night because

they might meet a man with ivory eyes.

We, as archaeologists, have a difficult problem to

explain the Ipiutak culture. We know from the bone

refuse that these people were meat-eaters, dependent

largely upon seals, walrus, and caribou. But they

were apparently unfamiliar with the majority of

well-known Eskimo implements. They had learned

to make the toggle-headed harpoon, but from the

relatively fev^' examples found we can hardly believe

that they depended to any great extent upon this im-

portant implement. In place of the commoner tools,

they had a large number of peculiar implements, often

finer and more delicately made than those of the

present natives. There are no remains of sleds or

boots, no rubbed slate tools so typical of all Eskimos,

no pottery, no seal-oil lamps, and little of the gear

used by Eskimos in hunting on the pack ice or in boats

in open water.

We conclude that, although they lived in an en-

vironment not unlike that of the present Eskimos and

hunted the same animals, except for the bowhead

whale, the Ipiutak people had not developed or

adopted Eskimo material culture as we know it. How
then can one explain so large a population dependent

upon animals for food?

Size of settlement

There is one possible explanation. When Kotze-

bue, Beechey, and other explorers first investigated

the Arctic Ocean north of Bering Strait, they found

a temporary summer settlement of Eskimos at the

head of Kotzebue Sound, estimated to number at

least 1000 persons. In summer these Eskimos came

down the great rivers of northwestern Alaska to
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trade with each other and with people from Bering

Strait. During the early summer they lived by tak-

ing large numbers of belugas, or white whales, in the

shallow entrance of Hotham Inlet; and later in the

summer they were able to net quantities of salmon.

In the fall they went back up the river to fish and

to hunt caribou in the interior. It may be possible

that Ipiutak represents a similar seasonal concentra-

tion of people. Under present conditions they could

not take belugas or salmon in sufficient numbers to

support so large a population. But it is possible that

walrus once "hauled up" in great numbers on the

Point Hope bar to rest or breed, or that many seals

could be taken there as the pack ice moved north.

The Eskimos at Hotham Inlet lived in tents, and no

large group of house ruins can be found there. If

the Ipiutak settlement can be explained as similar,

the people must have returned annually to permanent

houses occupied year after year.

Again we must ask, who were these people and

where did they come from? Comparing Ipiutak styles

of engraving with those prevailing at other prehis-

toric sites in the Arctic, we recognize at least some

resemblance to the work of ancient Eskimo people

of northern Bering Sea. This clue is significant, be-

cause an unmistakable similarity in art work implies

a definite connection, which in this case would seem

to be with the most ancient Eskimos of the western

Arctic, the so-called "Old Bering Sea Eskimos." But

the latter possessed a material culture not very dif-

ferent on the whole from that of the historic Eski-

mos, while the Ipiutak culture departs so widely

from this basic and ancient pattern that there is little

real connection other than in the art style.

At least two explanations are possible. Either the

Ipiutak people lived before the typical Eskimo culture

developed in what is now Alaska or they were a for-

eign group who entered the Arctic from the south

during an early period. If they came sometime during

the many centuries since Eskimo people have lived

there, they obviously took over only a small part of

the Eskimo material culture and in turn had little

effect upon the Eskimos. It seems hardly plausible

that so large a group in a sparsely settled area could

have had so little relation with neighboring people.

It is more probable that the settlement of Ipiutak

was occupied before other known settlements in

Alaska.

Links -zi-illi Asia

One of the most striking features of the Ipiutak

material is the elaborate and sophisticated carving

and the beautiful workmanship, which would not be

expected in a primitive, proto-Eskimo culture ances-

tral to the modern. This suggests that the people of

this Arctic metropolis brought their arts from some

center of cultural advance and that they were immi-

grants from some southern region where their fore-

bears had a well-developed Neolithic or New Stone

Age culture adapted to the hunting of both land and

sea mammals. Higher centers of primitive culture lie

closer to the Arctic coast in eastern Asia than the\-

do in America. Therefore it is toward Asia that we

turn in our search for the origin of the Ipiutak peo-

ple. A peculiar motif in their carved objects, which

has not been uncovered anywhere else in America, is

a spiral made of two elements carved in the round,

as illustrated on page 152. Such a motif does occur,

in relief, on carvings of the historic Ainu people of

Japan and among the Amur River tribes of north-

eastern Asia. Furthermore, the exceptionally fine flint

tools of Ipiutak appear to be more closely related

to Neolithic flint work in northeastern Asia than to

the coarser work of northern North America.

These somewhat intangible clues allow us to piece

together tentatively a probable story. A Neolithic

people of eastern Asia moved northward along the

Asiatic coast, crossed over to the American shores,

perhaps at Bering Strait, and settled the American

Arctic coast at least as far north as Point Hope. This

was during some period before the coming of the Old

Bering Sea Eskimos, in terms of our own calendar

probably before the birth of Christ. Apparently the

people did not spread along the American coast but

remained together in a single colony, since among all

the thousands of implements dug up from sources of

ancient sites along this coast there are no examples

of Ipiutak culture. Archaeologists will, of course, be

on the lookout for them.

We have yet to explain the gap between the Ipiutak

culture and that of the most ancient Eskimos. Will

other linking sites be found, or will this settlement

remain as the only trace left on the face of the earth

by this mysterious people? This can be answered only

through further exploration, both in the inland re-

gions of northwest Alaska and in that vast area of

eastern Asia north of the Amur River and east of

Lake Baikal, where unfortunately little is shown of

the early history of Arctic penetration.

Fifty skeletons from Ipiutak, now under study,

will re\eal whether these people were related physi-

cally to the Eskimos and whetiier they were by

any chance the ancestors of the present people of

Tigara.
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The Way of a Fossil Hunter
A veteran of twenty-eight expeditions, Walter Granger has

served the American Museum at home and abroad for more
than half a century. His picturesque rise from country boy to a

scientist of international fame lends color to an expanding era

By D. R. Barton

Ox A DARK xiGHT in the spring

of 1923, Walter Granger was
the only "foreign devil" in-

habiting an obscure little village in the

interior of China, called Yen Ching
Kou. His residence was a temple of

the Buddhist type—the most imposing

edifice in town—for which he paid the

fabulous rent of $1.50 a month, his

landlords being the T'ans, a local

family whose members had erected the

temple as a dwelling place for the

shades of their ancestors. On this par-

ticular night a certain Chinese army
was passing through Yen Ching Kou
in full retreat, and another army, also

Chinese, was expected to arrive on the

morrow in full pursuit.

Granger looked down from the tem-

ple gallery on the curious sight of

shadowy semi-uniformed troops slop-

ping along barefoot in the mud while

their materiel was being transported

by miserable coolies, whom they drove

along at bayonet point. The soldiers

carried paper umbrellas— often a

standard piece of military equipment

in China— , but Granger was well

aware that they were on the lookout

for more substantial shelter against

the threatening rain. And he knew
that his temple was the most tempting

billeting prospect in the neighborhood.

The banners of the United States of

America and of the American Mu-
seum of Natural History hung over

the main entrance, but in such circum-

stances Granger had reason to doubt

the efficiency of these symbols. Ac-

cordingly, he put his trust in the

resourcefulness of his assistant, Jim
Wang.

Jim, a remarkable Chinaman, had

prepped at Highland Military Acad-

emy in Worcester, Massachusetts, and

though it cannot be recorded that he

went on to Harvard, he was certainly

well-equipped to serve as Granger's

official interpreter. The situation, how-

ever, frequently proved beyond the

scope of linguistics, and Jim based his

strategy on the fact that foreign devils

were at that time still held in consid-

erable awe. Each time the short-tem-

pered, footsore troopers battered their

rifle butts against the door, Jim would

summon Granger, open the door a lit-

tle way, and subject his master to the

full glare of a flashlight. Behold the

Blackstonc Photo

Walter Granger

foreign devil in the flesh ! The soldiers

reluctantly sought quarters elsewhere.

It was necessary for Granger to dis-

play himself thus several times during

the evening despite a heartfelt prefer-

ence for the shrouded seclusion with-

in, among the departed spirits of the

T'an family. Moreover, he had to

spend most of the succeeding days on

the temple doorstep advertising his

presence to the pursuing army. There

was no flashlight this time, but it was

still a very trying experience. Not that

Doctor Granger is a timid man. Far

from it. But he is a master of self-

elifacement and nothing is more repug-

nant to his nature than to be spot-

lighted for public exhibition. In fact,

he would never again consent to so

protracted an exposure to the limelight

save in some equally dire emergency.

It is just possible that his attitude

toward illumination was acquired in

uptown New York some 30-odd years

before when duty obliged him to clean

a series of kerosene street lamps in the

dead of winter. These lamps were

mounted along a boardwalk leading

from the steam-driven elevated trains

of that era to the single building which

then sheltered the exhibition halls of

the American Museum. To polish

globes and trim wicks was a strange

undertaking for a boy who later be-

came the first paleontologist to enter

the last great unknown fossil area in

the world and wrest tons of scientific

treasures from its ancient sediments.

Yet though he is now one of the most

renowned collectors of our time, re-

sponsible in whole or in part for a vast

array of specimens ranging from a 66-

foot Brontosaurus to Ectoconus, a 30-

inch product of the very earliest age of

mammals, he can recall no ordeal more

arduous than this humble job of lamp-

cleaning.

Early days

On the thirtieth day of September

in the year 1890, a telegram was deliv-

ered to the Granger homestead in Rut-

land, Vermont. It was an important

message from father to son, stating

that, if he so desired, young Walter

could find employment next day at the

American Museum of Natural His-

tory in New York. Mrs. Granger

promptly hitched up the team and

drove out to the farm where her son

was working and where he had spent

much of his childhood. He was then

approaching his eighteenth birthday.

That night he boarded the New York

train and at 9 :oo the next morning

first laid eyes on the institution he has

since served with unusual distinction

for more than 50 years.

Walter had long been interested in

museum work, and his father, an in-

surance representative, had happened

to drop in on Mr. Jenness Richardson,

a former Rutland boy, who was chief

taxidermist at the Museum and who
informed him of the vacancv.
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Of course, Walter was thoroughly

familiar with the birds and mammals

of his native Vermont and, like most

rural boys of those days, he was accus-

tomed to the uses of rod and gun. But

he had to start from scratch in the tax-

idermy business, as he knew next to

nothing about the preservation of spec-

imens. Indeed, he had to start from less

than scratch, for officially he was on

the stafif of Mr. Wallace, the superin-

tendent. Everyone understood his am-

bitions, but he felt obligated to do

something in return for the plutocratic

salary of $20.00 a month which was

drawn from Wallace's budget. It was

for this reason that he passed a good

many bone-chilling half-days that win-

ter cleaning the kerosene lamps.

Presently, however, he was devoting

his full time to the art of preparing

birds, mammals, and reptiles. Looking

back over the years. Doctor Granger

deprecates his taxidermy and says that

he never had "the touch" to become a

true professional. Nevertheless, the ex-

perience furnished an excellent earn-

as-you-learn course in zoological an-

atomy, a subject into which he delved

more deeply as time went on. He
shared living quarters with a young

medical student who was interested in

dissection and in whose company Gran-

ger enlarged his knowledge of the in-

nards of the animal kingdom, not to

mention their bones.

All this suited him well enough, but

what he actually wanted was to get

out in the field. A youthful wander-

lust had first stimulated Walter's am-

bition to come to the Museum and

when, after four years' time, opportu-

nity at last presented itself he was not

sorry to part company with the tax-

idermists. Though he has since lived

in many places far from the refine-

ments of civilization, never has he en-

countered anything quite so malodor-

ous as some of the ripe cadavers the

old New York Zoo delivered at the

door of the wooden shed that sheltered

the Preparations Department of that

day.

Granger's first trip came in 1894

when he was dispatched by the com-

bined Department of Birds and Mam-
mals to collect specimens of living

fauna around the paleontologists' field

camp in the Big Badlands of western

South Dakota. He wanted very much

to go again the next summer, but

funds were not available to send him

on a full-time trip, and he had to make

a compromise arrangement whereby he

spent half his time collecting living

forms and the other half exhuming

THE W.'W OF .'\ FOSSIL HUNTER

their extinct ancestors. In this way he

soon developed a profound interest in

fossils generally and vertebrate paleon-

tology in particular.

A career begins

It is an extraordinary thing how
many scientific careers have been in-

fluenced by Dr. Frank M. Chapman.*

And it is noteworthy that Doctor

Granger, ranking second only to Chap-

man in years of Museum service,

should also credit the Bird Curator

with having determined in some mea-

sure the course of his life.

Soon after Walter arrived at the

Museum, Chapman took a friendly in-

terest in him and gave him many
pointers on collecting, which he found

useful on his first two trips. When he

returned from the second of these,

Walter had a long talk with his men-

tor. Chapman told him that if he was

really hipped on getting in as much ex-

ploration work as possible, then per-

haps bone-digging would prove his best

bet. Accordingly, Granger transferred

to the Paleontology Department,

which had been in existence only three

years and whose field work was then

under Doctor J. L. Wortman. The
latter set him to work at once, on the

earn-as-you-learn basis, enlarging his

knowledge of the sciences of geology

and general zoology in preparation for

life as a paleontologist.

Granger attributes to Doctor AVort-

man a large responsibility for his suc-

cess. Instead of poring over musty vol-

umes in some library, Walter picked

up his bone-lore in long chats around

the campfire in the Black Hills or

among the arid buttes of Wyoming,
where the paleontologists of that early

day were opening up rich fossil fields.

The intricate manipulative process of

extracting specimens undamaged from

iMother Earth cannot be learned from

a pocket manual, and the ancient

word-of-mouth method of instruction

enabled Wortman to communicate

many of those intuitive skills which are

so difficult to capture and transmit

through the medium of the printed

page. Granger was like a young phy-

sician accompanying a veteran doctor

on his calls, learning diagnostics and

surgery by actual experience.

The long succession of summer ex-

peditions which followed brought the

young "digger" into contact with the

last of the old West. Prairie schoon-

• See the present writer's '*Apostle of the

Birds." Natural History, January, 1940. p.

48; "Gambler on the Gobi." February. 1940.

p. 118; "Chapin of the ConRO," September.
1940. p. 123; "Birdman of the Open Sea."
January, 1941. p. 54.

ers could still be seen rolling over the

plains. Indians were everywhere,

mostly on reservations into which

Granger and his various associates

often penetrated in search of the rem-

nants of creatures who had become

extinct millions of years before the red

man ever set foot on the North Ameri-

can continent. Some of the lawlessness

which characterized the era of Bufialo

Bill and the James Brothers was dis-

cernible even at that late date. And one

night Granger sat by the campfire ap-

prehensively peering at the shadows

around him, watchful lest horse

thieves swoop down on the expedition's

mounts.

Before long his steadily increasing

knowledge of field work equipped him

to undertake a broad study of the

Eocene deposits throughout the South-

west, and he was just beginning to get

his teeth into this work when there

came an unexpected opportunity that

made his pulse quicken.

Henry Fairfield Osborn, then Pres-

ident of the American Museum and a

paleontologist of distinction, became

tremendously interested in reports

emanating from Egypt of the work

his British colleagues were doing on

the other side of the world. In the

Fayum, excavators had accumulated

an absorbing collection of strange

bones wholly new to science, and Os-

born resolved to lead a party into the

same region in the hope of at least ap-

proximating the collection in the Brit-

ish Museum. Granger was at once

drafted for service in the Fayum. A
passe partout from the pen of Presi-

dent Theodore Roosevelt quickly won

the expedition all manner of official as-

sistance. Everywhere they went doors

were flung open, and they were most

courteously conducted on a tour of the

pyramids as well as all the other ar-

chaeological and paleontological proj-

ects near their route.

Their own collecting grounds lay

along what had once been the shore

line of the Mediterranean. Although

they were a hundred miles inland, there

was still, literally, a taste of the sea

about the place. If you were of a mind

to drop a grain or two of sand on the

tongue, you would instantly notice a

salty tang.

These sandy wastes yielded a rare

array of beasts. There was Moerithe-

riuni, who may possibly be the evolu-

tionary grandfather of the elephants,

and Arsinoitherium, a giant rhinoce-

ros-like creature related to no other

known animal. Credit goes to Granger

for having discovered the first speci-
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mens of these creatures to be brought

back to the United States.

When the Egyptian trip ended,

Granger resumed his collecting in the

western part of our country, rounding

out his study of the Eocene. Then in

1920 plans began to materialize for

perhaps the most thoroughly organized

project of scientific exploration in his-

tory. This was, of course, the celebrated

Central Asiatic Expedition under Roy

Chapman Andrews. Granger was anx-

ious to go along, and Andrews was

equally anxious to have him as second-

in-command. For, since very little liv-

ing fauna could be expected in the

Gobi Desert, paleontology would un-

doubtedly be the most important phase

of the undertaking.

One hundred and twenty-five cam-

els transported their supplies, while

eight Dodge trucks took the party far

into the unknown vastness of interior

Mongolia. Andrews, the leader, was

almost overwhelmed by the enormous

problems of organization which rose

out of the welter of Asiatic political

disruption, and in matters of pure sci-

ence he found it necessary to rely more

and more on the judgment of his

second-in-command.

In fact, Andrews considers that

Granger was every bit as responsible

for the success of the Central Asiatic

Expedition as he was himself. For the

better part of ten years they worked

together as a team. Granger assuming

full responsibility during Andrews'

rather frequent flying trips back to the

States to raise funds.

The personalities in this two-man

team complemented one another. An-

drews was the impetuous type, the

driver, his eye turned toward the hori-

zon. Granger, on the other hand, was

the conservative—careful and deliber-

ate, with a hound's capacity to nose out

a buried bone. Andrews has summed
it up with characteristic vigor. "I was

the accelerator," he says, "Walter was

the brake."

Toward the end of the first year,

the party found itself faced with a long

homeward trek across completely un-

explored territory. A feeling of snow

was in the air, and Andrews feared

the heavily laden vehicles would bog

down, leaving the expedition open to

possible attacks by bandits and, at best,

seriously delayed. Naturally, he wanted

to get back to the fringes of civilization

with all possible haste. Then Granger

spied a big promontory in which he

felt sure that valuable material could

be found. Andrews consented to stop

for lunch and allow time for a rough
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survey. Nothing was found. The leader

ordered the expedition to move on,

but Granger insisted that the region

looked too good to pass up. He pleaded

with Andrews for one more look

around. His superior's every instinct

was to push on. Yet so great was his

respect for Granger's judgment that

he acceded to the request.

Granger went over the terrain again

with that peculiarly penetrating eye

which amounts to a sixth sense and is

attainable only through long years of

experience. He came upon a combina-

tion of geological phenomena which

convinced him that a valuable bone

deposit was in the offing, and sure

enough it was.

Countless rare fossils were found

during the next nine years, largely

because Granger insisted that he could

"smell" them and begged Andrews to

call a halt. Thus it seems that if the

leader had always had his way, half

the collections of the Central Asiatic

Expedition would never have seen the

light. "But," Andrews declares, "if

Walt had been running the whole

show, we'd be digging away in the

middle of the Gobi this minute."

The marvelous thing was that the

teammates never had anything resem-

bling a serious disagreement.

Of men and crows

Andrews considers Granger the best-

natured man he has ever known in his

life. But at two critical moments in

the course of the expedition the second-

in-command erupted. The first inci-

dent occurred during a siege of sand-

storms, any one of which might have

blown the tents halfway across Asia.

To forestall any such calamity. Gran-

ger securely anchored his tent to the

rear of a Dodge truck which was

parked outside. As this particular sand-

storm began to subside, Andrews found

that the expedition water supply was

a little low and he ordered one of the

Chinese work boys to drive off to a

nearby water hole. The Oriental

leaped into the truck, threw out the

clutch and ripped off. So did the top

half of Granger's tent.

It seems that the customary Chinese

reaction to censure is a broad grin.

This so infuriated Granger when he

launched into his tirade that he

achieved a towering passion, the sight

and sound of which has remained in-

delible in the memory of all witnesses.

The second outburst was the result

of cumulative stresses and strains. Un-

der the brink of an eroded cliff. Gran-

ger had made a breath-taking discov-

ery—a cluster of bones which he knew
to comprise a perfect specimen of

an extremely rare aquatic rhinoceros

(like everything in the unexplored

Gobi, absolutely new to science). The
piecemeal extraction of this precious

fossil was a most delicate task which

the second-in-command dared not as-

sign to anyone else, not even to his im-

mediate superior.

Granger accounted Andrews a good

man at hunting fossils but he found

it unwise to let his teammate linger

long in the vicinity once a specimen

was located. The leader's brusque

methods of removal were enough to

bring tears to Granger's eyes, and

whenever a badly mangled bone

showed up in camp, someone was cer-

tain to remark, "This one got the

R.C.A. [Roy Chapman Andrews]."
Following the discovery of the rare

rhino. Granger started out joyously

each morning for the cliff, trudging

uphill with his "bad lands gait"—

a

peculiar, paleontological roll akin to

a sailor's "sea legs." Assembling his

rice paper and the various shellacs

and adhesives requisite to the scientific

exhumation of crumbling bone, he set

to work with all the tenderness of a

mother handling her newborn babe.

Bit by bit, he conjured the fragile

parts from Nature's sandstone vise un-

til a sizable pile of neatly sorted frag-

ments began to accumulate on the can-

vas he had carefully spread out on the

narrow ledge.

Enter Andrews. He starts down
from the top of the cliff (Granger

grimly reflecting, "Of course, it never

occurred to him to come up from be-

low.") sending a shower of loose shale

pelting onto the canvas. Granger,

through clenched teeth and with a

strangely neuralgic smile, assures him

that things are going nicely. Yes, quite

nicely. When he got back to camp he

would tell him all about it, but for the

present he would very much like to be

alone.

More digging. ]VIore meticulous

prying and chiseling. The unwelcome

load of shale has been painstakingly

weeded out and the perfect specimen

is beginning to take shape.

Enter the camp dog, who scampers

across the canvas barking happily and

wagging his tail. Those at the camp

below heard a bull-like roar echo from

the cliffs. That night neither man nor

beast was safe. Hell knoweth no fury

like a thwarted paleontologist.

The next morning, Granger re-

turned to his eyrie, muttering that he
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had fixed things at last. The camp dog

was chained to a tent pole and the

second-in-command had threatened to

shoot on sight the first-in-command,

or any other biped that ventured to

approach the cliff.

An almost complete skeleton now
lay upon the canvas, every joint and

knuckle in its proper place.

But Granger had left two members

of the camp out of account. There

came a fluttering of wings, and these

two suddenly appeared—a pair of red-

billed crows, beloved but insatiably ac-

quisitive mascots of the expedition.

With a groan the paleontologist at-

tempted to brush them aside. Man-
fully he concentrated on his work.

Then something made him look up.

One red bill was pointed skyward, and

in frozen horror Granger watched the

last of an irreplaceable chunk of ver-

tebra disappearing down the gullet of

a Chinese crow.

Looking back on the incident he re-

flects sadly, "Pets are like that. We
had another mascot, a young wild ass.

One night it was blowing up cold and

Mackenzie Young borrowed some-

body's felt-lined leather vest, shoved

her forelegs through the armholes and

buttoned her up. Next morning we
found she had broken her tether and

gone. A half-day's search with a car

failed to locate her. Far as we know,

there may still be a wild ass running

around Mongolia wearing a leather

vest."

Ijfi' in China

With the coming of winter, the

thermometer plunged below zero. The
howling gales that sweep unobstructed

across the Gobi made further work im-

possible, and each autumn the expedi-

tion would repair to the main head-

quarters—a spacious compound in Pe-

king, which included an acre of land

and was surrounded by high walls.

Here the staff could make use of com-

plete laboratory equipment and other

facilities and, for a while at least, set-

tle down to enjoy themselves in the

foreign quarter of that historic city.

In some respects this well-earned rest

proved more hazardous than the actual

work. "Peking was my downfall,"

Doctor Granger mutters.

After a rigorous atliletic existence

in the desert, he found that autumnal

indulgence in the delights of cosmo-

politan life resulted in a waistline

which is now, if not too ample, cer-

tainly ample enough. "Too much Chi-

nese cooking," he says with mixed emo-

tions, "and too many rickshaws."

Hut the winters were not spent in

the lap of luxury. If the climate in the

Gobi obviated collecting, there were

more clement parts of China which

might well beatt investigation. Ac-

cordingly, Granger boarded a Yangtze

River steamer bound for Yen Ching

Kou, where he would take up resi-

dence in the ancestral temple of the

T'ans. Although the region could

hardly be termed unexplored, the trip

was not without danger. The owners

of Chinese junks, who had formerly

monopolized river traffic, resented the

steamers and had no compunctions

about taking a few pot shots at a pass-

ing ship, particularly when they were

almost capsized b\' her wash. The lat-

ter factor may have spoiled their aim

to some extent but it did not make life

aboard the steamer any more secure.

A bullet was apt to crash into the din-

ing saloon or whistle across the deck

at any moment. And there were more

formidable antagonists than junk

men.

During most of the three seasons

that Granger operated in this vicinity,

the armies of various feudal lords were

almost constantly skirmishing along

one or both shores of the Yangtze.

Once the steamer even sailed into the

thick of a fair-sized battle, which

Granger watched through his porthole

while shaving. Whenever he trans-

ferred to smaller craft, he was always

liable to an unexpected burst of rifle

fire or to ha\ing his boat, equipment,

and coolies confiscated by some petty

military authority.

His mission in these parts was a cu-

rious one. For centuries the Chinese

have been using "dragon bones" in

specific compounds for particular ail-

ments. The bones are usually fossils

(it was in the drug shops that the first

paleontological specimens from China

were secured), and Granger had

traced some of them to their original

source—the digging grounds around

Yen Ching Kou. Here the wholesale

drug merchants purchased their wares,

and Granger resolved to follow their

example. It was folly to wait until the

dragon bones had been brought down
the river, since they are not sold in

their original form but pulverized and

either taken "straight" or in an alco-

hol tincture, or even fried in grease.

Such pharmaceutical refinements un-

doubtedly render the bones more ap-

petizing but scarcely enhance their

value as scientific specimens.

Granger found that collecting in

this area required considerable modi-

fication of the methods which he had

learned in the Black Hills region and

applied in Egypt and the Gobi. In-

stead of a "digger" he became an auc-

tion buyer and, under duress, some-

thing of a burglar. The technique was

to leave the confines of his temple early

in the morning and make tracks for

the shafts wherein the dragon bones

were being mined by the operatives of

the drug merchants. He would stand

at the brink of the pit, keeping a care-

ful eye on everything that was brought

to the surface. Whenever he spotted

something unusual, he was prepared

to outbid the drug merchants. These

worthies did not relish the competition

of his fancy prices. But Granger felt

rather kindly toward them, although,

as he expresses it, "the gratitude of the

paleontologist is tempered somewhat

by the abhorrent thought of all the

priceless skulls and skeletons which

have been ground up in the drug

shops. Still, what has been eaten has

been eaten and after all, nature, with

her erosion of fossiliferous strata, has

ground up more specimens than even

the most populous race of humans

could possibly have done."

Granger's scientific compunctions

caused him to wince frequently at the

butchery of local collecting methods

and he soon felt compelled to offer a

bonus for special care. But this "mass-

production" fossil collecting had other

drawbacks. So many excavations were

being worked simultaneously that he

was unable to be on hand at all of

them and had to rely on bold forays

into dark storage places within and

beneath the diggers' homes to keep pace

with the "finds." In no other country

on earth would paleontologists make

a practice of poking under people's

beds with a flashlight, frantically seek-

ing to salvage the thiglibone of an ex-

tinct rhinoceros before it made its

fateful downstream journey to the

drugstore. Although circumstances fre-

quently obliged him to barge in with-

out permission. Doctor Granger never

resorted to larceny. He paid hand-

somely for his bones and secured so

much good will that his trespassing

was not only tolerated but actually in-

vited.

Toiiplc -ziorksliop

\\'hen liis strangely acquired col-

lections had attained sufficient bulk.

Granger retired to the gallery of his

temple to "work them up." This he

could do in comparative peace so long

as there were no armies on the march,

press-ganging his coolies into trans-

port service. To guard against the lat-
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ter eventuality, Granger put his boys

into livery. This was not done under

any delusion of grandeur. Rather, it

was a shrewd device in general use

among the wai jen (foreigners: liter-

ally, "outside men" ) at that time, which

raised the coolie above the ordinary

rank and gave him the protection of

his master's prestige. But sad was the

fate of the lowly villager, especially

if he was getting on in years. When-
ever an army appeared, the young men

fled, taking with them all the valu-

ables they could carry. Only the feeble

remained. These pitiful old gaffers

were routed out of their hovels and

forced to stagger up the rough hillside

under military burdens so heavy that

they often dropped dead from exhaus-

tion and sheer terror of the gun muz-

zle in the small of their backs. Gran-

ger was appalled at the cheapness of

human life in China (the soldiers

themselves risked their lives for no

more compensation than the promise

of two meals of rice a day), but it was

all he could do to keep his own skin

and property intact and he looked on

from the comparative safety of his

temple, heartily agreeing with General

Sherman's famous dictum.

In peaceful times. Granger's only

interruptions came when the caretaker

of the temple, himself a T'an, arrived

each morning and evening to burn in-

cense and kowtow to the ancestors

—

a ceremony which he had reserved the

right to perform under the terms of

the lease. Once the evening ritual had

been completed, recreation was in or-

der, and the T'an family, togetherwith

their neighbors, frequently amused

themselves by watching the "outside

man" eat his dinner. This annoyed

Granger at first but he soon became

accustomed to it and consumed his

food with the Jovian gusto appropriate

to his exalted position.

Meals were usually served outdoors

on the gallery where Granger spent

nearly all his time even in near freez-

ing weather. Not that he had much in

the way of choice. There was no cen-

tral heating nor, for that matter,

any fully enclosed room except the

kitchen.

Granger ate or puttered with his

fossils clad in a long, woolen robe. Be-

tween his feet, completely enveloped by

the robe, was a charcoal brazier or fire

basket by which means he managed to

keep warm. Later on, when Mrs. Gran-

ger joined him, he found it necessary

to secure sleeping accommodations for

her at the inn next door. This had

nothing to do with heating facilities
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(which were, if anything, worse at the

inn) but was in deference to the relig-

ious prejudices of his landlords, who
would not countenance a woman sleep-

ing among the honored spirits of their

forefathers. Granger conformed to

these scruples most of the time. But

whenever the inevitable army showed

up, he moved Mrs. Granger right back

into the temple. The T'ans were tak-

ing elaborate precautions for the wel-

fare of their own kin and they quite

understood.

/Archetype

The state of the world in recent

years has hardly been conducive to for-

eign exploration, and since 1930 Doc-

tor Granger has had to confine his field

work to the western badlands, where

he made his first trip so many years

ago. This area has not yet been ex-

hausted by any means, and probably

never will be, for Granger counts on

a new crop of fossils to weather out

every ten years or so.

There are also memories. Today he

can be found of a winter evening com-

fortably ensconced in his favorite chair

at the Explorers Club of which he is

an ex-president and incumbent direc-

tor. He can spin many a yarn of the 28

separate expeditions in which he has

served during his 40-odd years of ex-

ploration on three continents, and he

will always find an eager audience.

An honored man of science and a

dean among American vertebrate pal-

eontologists, he seems now an arche-

type of his kind—a pioneer, part of a

tradition that is unhappily fast disap-

pearing from the scene.

Doctor Granger never finished high

school. Yet he is not only an acknowl-

edged leader in his chosen science, but

an abundantly informed student of all

Nature. A few years ago, Middlebury

College in Vermont bestowed upon

him a doctorate causa honoris and each

June he enjoys going up for commence-

ment week at his adopted alma mater.

At heart he is still a Vermont boy—

a

native son who, despite all his travels,

likes nothing better than the autumn

foliage around his boyhood haunts and

a good Thanksgiving dinner at Rut-

land.

In an era of nostalgic veneration for

horse and buggy doctors, lawyers and

preachers, it is perhaps not out of place

to describe him as a country naturalist

—one whose wisdom, like those of his

counterparts in other professions, is

somehow a natural thing rather than

a systematized product of cloistered

scholarship.
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EARTH SCIENCES

- - - by J. Harlan Bretz

John Wiley, $2.25

THE multitude of sciences embraced in

the broad field of geolog\' are inter-

related and also are closely related with

other fields of study. Just as the paleontolo-

gist must be conversant with the mor-
phology of the recent representatives of the

various animal groups with which he is

concerned, so also do the students of the

physical history of the earth need an un-

derstanding of the principles of meteor-

ology and oceanography. Yet, insofar as

this reviewer is aware, this book is the

first to present the basic facts of these re-

lated fields in simple, relatively nontech-

nical language.

This book is designed primarily for use

in the relatively new type of college course

designed to survey science as a whole and
present it as an integral part of a liberal

education. As such, it is essentially a text-

book; a textbook into which a great mass
of important detail has been condensed.

In this condensation an effort has been

made to avoid both the ponderous tech-

nical terms of the average text as well as

the "froth of light words" of most books
of popular science. The effort was only

moderately successful, but nevertheless

this is a book to be recommended to the

intelligent citizen anxious to learn some-
thing of the facts of physical geologi.- and
of the related sciences of meteorology and
oceanography.

H. E. VOKES.

M ULTIPLE HUMAN BIRTHS

by Horatio Hackett Newman

Doubleday, Doran, $2.50

FROM a long study of the phenomenon
of twinning, Professor Newman has

distilled this vastly entertaining and in-

structive book which he has filled with the

answers to the questions that frequently

occur to most of us, twins or not.

The fact that there are two kinds of

twins—one-egg or identical, and two-egg
or fraternal—is of enormous significance

to scientific research in human heredity.

The one-egg twins, because of their origin

from a single ovum and a single sperm,

share a common genetic pattern. The two-

egg twins, on the contrary, are no more
alike genetically than any pair of offspring

from the same parents. Thus, although the

former twins are genetically alike and the

latter are unlike, the two members of

either kind of twins normally share a simi-

YOUR NEW BOOKS

lar environment. This nice arrangement

permits the student of genetics to examine

the relative significance of environment

and heredity. Newman has found that in

no case is the environment or the heredity

exclusively the all-deciding factor, al-

though one or the other may be of greater

significance. In physical traits, it is gener-

ally heredity; while in personality traits

the environment often plays a dominant

role.

In the pursuit of his twin studies, Pro-

fessor Newman began to encounter identi-

cal twins separated in infancy or child-

hood and reared apart. These cases, al-

though difficult to find, offered an excep-

tional opportunity to observe the effect of

differing environments on twins with iden-

tical heredity, and after a prolonged search,

full of human interest, a series of 20 sets

was eventually established. The report on

these separated twins contributes an ab-

sorbing portion of the book.

Although Multiple Human Births was
intended for popular reading. Professor

Newman has managed to include an unex-

pected abundance of information without

overweighting his text.
H. L. S.

wILDLIFE CONSERVATION

- - by Ira N. Gabrielson

Macmillan, $3.50

pvOCTOR GABRIELSON has written a
-*--' manual of sound conservation prac-

tice, one which will make a strong bid for

acceptance as a standard text on the sub-

ject. His experience and position qualify

him as an authority on Federal conserva-

tion policies. The book is well-written, com-
prehensive and direct. It covers a very
broad field and hence cannot go into great

detail, but the fundamentals are accurately

defined and a basis provided for giving

full consideration to the conflicting inter-

ests which enter into conservation con-

troversy.

The author starts his discussion with an

outline of the factors which control ecolo-

gies, the working of the vital forces, the

part played by soil, water, vegetation, et

cetera, and the influence of man who has
himself become one of the major influences.

The subject is systematically and logically

developed and the reader is carried from
the simple and obvious truths of conserva-

tion to their application in the instances

where they conflict with the vested inter-

ests or the larger groups who view wild-

life resources from a conditioned perspec-

tive.

Gabrielson stresses the need for active

conservation groups, education of the pub-

lic, research to get all the facts, and the

importance of continually pressing for the

establishment of constructive conservation

policies. He discusses the moot problems
of the waterfowl shortage, control of pred-

atory and injurious animals, and the

rights of the sportsman versus the non-
shooting public. Many who read IFildlije

Conservation will fall into the category of

those who have taken sides on one or more
of these issues. Regardless of which side

that may be, they must concede that Ga-
brielson has suggested solutions which seem
logical and likely to work out for the best

interests of the most individuals. Some of

these solutions are being carried out in

practice. It is to be hoped that, in the near

future, one can be assured all of the field

activities in this country are living up to

the constructive theories advocated by
Doctor Gabrielson.

H. E. Anthony.

DERSU THE TRAPPER

by V. K. Arseniev, translated

from the Russian by Malcolm Burr

Dutton, $3.00

rA ERSU THE TRAPPER is an interest-

-'-' ing, descriptive narrative of life in

the Tiaga, a forest of incredible density,

in eastern Siberia. Arseniev, the author,

explored the region north of Vladivostock
in Ussuria in 1902, 1906, and 1907. His
story is centered around a Gold trapper.

The main occupation of the Golds, a branch
of the Tungus tribe, is hunting and fish-

ing and they have a wonderful reputation

for their truly noble qualities. This trap-

per, Dersu Uzala, was not only a master
woodsman of great endurance who read

the forest like a book, but he was a man
of great understanding and considered the

welfare of both man and beast. The grad-
ual unfolding of his character is a wonder-
ful testimonial to these people of the Far
East.

This book has definite literary, as well

as scientific, worth and will prove invalu-

able to anyone planning a trip to the wilds

of eastern Siberia. Arseniev enumerates
the details of his expeditions, and no one
can doubt his authority in this sphere. He
was known and respected by both scientists

and laymen throughout eastern Siberia. I

met him some years ago in Vladivostock

and found him a quiet, sympathetic fellow

with a wealth of knowledge of the coun-
try and people.

Dersu, like other tribesmen of the mari-
time province, regarded the tiger as a god.



The picture on the cover of the book hap-

pens to be that of a tiger I skinned on

the banks of the Bikin River, probably

along the very trail ttiat Arseniev and
Dersu traveled before me.

I enjoyed this book, and the descrip-

tions revived memories of my own obser-

vations of the inhabitants of this distant,

forested country. Many of Arseniev's ex-

periences were duplicated on my own trip,

and I, too, can vouch for the integrity of

the unspoiled native hunters.

Dersu tlic Trapper is written in simple,

direct language, easy and pleasing to read.

It is illustrated with small pen-and-ink

drawings, ver^- good and descriptive of

the text. Maps show clearly the regions

visited. It has an adequate glossary and
an index. This valuable book will prove

interesting and a pleasure to both old and

young alike.
^^^^^^ Goodwin.

YOUTH IN MUSEUMS

by Eleanor M. Moore

University of Pennsylvania Press, $2.00

TO the layman, accustomed to the stereo-

type so often expressed about museums
as "dusty, musty places storing curios and

stuffed animals but seldom visited," a book

with the title Youth in Museums must be

a surprise. This may change to astonish-

ment if he reads the fifth and sixth chap-

ters which give a representative picture of

the modern museum—one teeming with ac-

tivities for youth of varying ages. Such

are found now even in museums planned

for adults.

This book is the result of Miss Moore's

study of the work for children in museums,

made possible by funds from the Rocke-

feller Foundation. Following a definition

of children's museums, the volume is con-

cerned with desirable qualifications for the

staff, selection of collections and methods

of exhibiting the objects to aid in their in-

terpretation. Then follows a survey of edu-

cational activities which supplement or-

ganized school work and those designed

for after-school and vacation periods. The
author also includes a description of

methods being used for financing chil-

dren's museums through the formation of

auxiliaries, and completes her study with

an enumeration of anticipations for the

Young People's Museum of the future. As
a guide to what is being done with young
people in museums and possibilities for

furthering this work, the volume is ade-

quate and competently written.

Grace Fisher Ramsey.

And still the
waters run
---------by Angie Debo

Princeton University Press, $4.00

THE title of this book was suggested by

the oft-repeated clause in Indian

treaties that the agreements shall stand "as

long as the waters run," which promises

were worthless since Congress usually re-

pudiated every treaty made with Indians

whenever covetous white men desired their

property. The subject of the book is a fac-

tual historical review of the robbery and
graft of the people and officials of the

State of Oklahoma by which the Five Civi-

lized Tribes were deprived of their lands
and the incomes from the same. The au-
thor's plan has been to present the facts as

revealed in documents, official reports,

State and Congressional enactments. Every
statement is well documented. In these

days, when people are shocked at the ruth-

less despoliation of minorities in Europe,
it would be well to look at the fate of the

Indian minorities in Oklahoma.
It is a familiar idea that tyranny and

corruption undermine the morals of the

oppressors as well as those of their vic-

tims. If an\one entertains doubt upon this

point he should read this book. He will ob-

serve how judges, officials and citizens par-

ticipated in despoiling orphaned and de-

pendent Indian children and applied the

same methods to negro children. Kidnap-
ing and murder were frequent methods in

intimidation and the brazen seizure of

property. The jury system was futile be-

cause white citizens would not convict their

fellows. Some Indian children were proved
to have died of neglect while their white
guardians lived on the incomes from the

victims' property.

These abuses seem to have reached their

maximum about 1925. Under Roosevelt's

administration the crisis of the depression

made grafting less and less profitable,

enabling the more conscientious citizenry

of Oklahoina to institute some reforms, but

naturally abuses still continue. The author

shows that now the Federal Government
is collecting tax money from all its citizens

to pay for the relief, rehabilitation and
education of the Indians in Oklahoma.
Perhaps the kindest way of looking at it is

that Oklahoma destroyed a large part of its

potential resources and now looks to the

United States as a whole to pay the bill.

Clark Wissler.

Courtship and display

AMONG birds
--------- by C. R. Stonor

Country Life Limited, London, 8/6

\ MONG courtship activities, the dis-
'^^ plays of birds are almost as familiar

as their songs. There has been great need
for a popular book on the subject, with ex-

amples chosen from many different groups
of birds. As Mr. Stonor says, general con-

clusions cannot be drawn from the be-

havior of a single species. Evolution in

display has kept pace with the develop-
ment of plumes, wattles, and other adorn-
ments.

The whole field, if surveyed in detail,

would require many volumes of the size of

this book. So here the questions of song
and territory are scarcely touched upon.
There is a minimum of psychology and
physiology; emphasis is placed on the ways
in which courting birds make the fullest

use of ornamental plumage and other deco-

rative features.

The splendid illustrations consist of 57
photographs from several continents, by a

number of ornithologists. Those of the

birds of paradise, the lyrebird, various
species of grouse, bustards, and argus
pheasant are particularly striking.

Among the birds of paradise, Mr. Stonor
points out what seems to be an evolution-
ary development of display. Where the

male bird is much the more ornamental he
is likely to display actively but help little,

if at all, in nesting. Among other birds
where the sexes are much alike, both often
join in mutual display.

Communal displays may involve a num-
ber of brilliant males, as with the ruff

and certain grouse, assembling to await
the duller females; or they may be con-
ducted by several pairs indulging in

mutual display, as with albatrosses and
gulls. When continued after courtship is

past, display seems to become a social

function, or a form of recreation, as with
bowerbirds and lyrebird.

The primary function of display—de-
spite its extreme diversity among different

birds—would seem to be the stimulation
of both sexes toward pairing and the suc-

cessful rearing of young. Mr. Stonor picks
examples that illustrate the close connec-
tion between behavior and structure, as

well as the progressive modification of
both. He is to be warmly congratulated on
his success. , r, ^James P. Chapin.

Glass floavers
------- by Fritz Kredel

Harcourt, Brace, $1.50

THE Ware Collection of glass flowers

in the Botanical Museum at Harvard
University includes thousands of models
made by the Blashkas during the period

from 1S87 to 1936. From these models the

series of sixteen on insect pollination has
been chosen for reproduction in the color

plates of this book. Accompanying the il-

lustrations are explanations of the mech-
anism of pollination in these species. In

the Introduction is a brief history of the

making of these models and the way in

which they were acquired by Harvard
^-'"'^•^""^•-

J. W. T., Jr.

Textbook of geology,
PART II ; historical
geology (Fourth Edition)

- - by Charles Schuchert

and Carl O. Dunbar

John Wiley, $4.00

ANEW edition of "Schuchert and Dun-
bar" will be recognized as an im-

portant event by all students in the field

of historical geology. It is also worthy of

notice here, for while strictlj' a textbook

(and the most successful textbook in its

field, as evidenced by the fact that the

third edition was used by no less than 2r2

colleges and universities) this book is at

the same time a most authoritative and
readable compendium of the known facts

of the history of the earth and of life upon
the earth.

This is a textbook, and as such is not de-

signed for easy popular reading, but

neither is it simply an arid presentation

of facts. It is the work of specialists detail-

ing the dramatic story of the history of out

world.
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To the many amateur geologists and

paleontologists to whom 1 have recom-

mended the earlier editions of this work

it will suffice to point out that it has been

largely rewritten to include all the impor-

tant new discoveries in the science. A new

chapter has been added, explaining the

methods and theories involved in reading

and interpreting the record of the rocks.

More than one-third of the illustrations

are new and all of the paleogeographic

maps have been redrawn to a new technic

and are up to date.

This book, as the most useful that has

as yet been published, is recommended to

all who are interested in earth history.

H. E. VoKES.

A BOOK OF GARDEN
FLOWERS

by Margaret Mc Kenny

Illustrated by Edith F. Johnston

Macmillan, $2.00

WITH what cheerful vitality and

charm the artist has endowed the

familiar garden flowers pictured in the

glowing lithographs in this little volume!

Each of the thirty-three color plates is

worth framing. Like the previous com-

panion volume, .'/ Book of PVild Floicrrs,

the arrangement of the plates is according

to the season, beginning with the first

crocus blossoming through the snow in

spring, and ending with the chrysanthemum

of autumn. Opposite each plate is a page

of description of the flower's habit, habitat,

and legend, and an illustration of the fruits

or seeds of the plant. This is not a manual

of cultivated flowers but a skillfully de-

signed and most attractive presentation of

some of our garden favorites. While it is

written and arranged for children, adults

will enjoy it, too.

J. W. Thomson', Jr.

Nature in Chinese art
- - - by Arthur de Carle Sowerby

John Day, .$3.75

THE subject of this book should be of

great popular interest, but Mr. Sower-

bv has not done justice to it. His articles

in the China Journal, on which the book

is based, were sometimes popular, some-

times fairly scientific, seldom thorough,

and they have not been rewritten well

enough to give the book proper accuracy

or unity.

Mr. Sowerby tells us that his aim has

been to determine the species of the plants

and animals represented in all forms of

Chinese art. He rightly objects to faulty

identifications by others, but his own dog-

matic corrections are sometimes petty or

far-fetched.

For example, he cites one of a class of

Shang bronzes which have always been

described as owls, and disagrees with this

attribution because of small differences in

anatomy; yet he later shows a series of

jades intended to represent cats which

require much more imagination to guess

their identity. He goes on to explain that

the owl appears rarely in Chinese art for

the same reason that it is absent from

Chinese poetry. It has not been absent

from Chinese poetry, though, and even

if it has long been discarded by Chinese

artists as a bird of ill-omen, we have no

wav of knowing if it meant that to the

Shangs.

If this is not a proper scientific work,

neither is it an interpretation of Chinese

art. In spite of his background, Mr.

Sowerby remains a zoologist with little

artistic sense. The photographs show all

too many tasteless bibelots introduced

merely to show animals and plants. Why
did he not include a few more of the bird

paintings which he lists in such tedious

detail? The most unique illustrations are

the photos of fantastic mountain scenery,

included to show that Chinese landscape

artists did not have to let their imagina-

tions run wild.

The best feature of this book are the

tables by Harry Gibson, showing some

of the pictographs found on Shang

bronzes and oracle bones. The value of

these is that besides illustrating the proc-

ess by which Chinese characters de-

veloped, they picture the daily life in

Shang, methods of hunting, fishing, plant-

ing, etc. Mr. Gibson's conclusions about

Shang writing in the two appendices to

this book sometimes tend to cloud the his-

torical picture, however. For instance, he

never gives the "proofs" for his unique

convictions that the men of Shang rode as

well as drove their horses and probably

did not cultivate rice.

S. V. R. C.^MMANN'.

An outstanding book based

upon practical and extensive

experience

WILDLIFE

CONSERVATION
By IRA N. GABRIELSON

Director of the Untied Slates Fish and

Wildlife Service

This book provides the best opportunity

Americans hnve ever had to know about

one of the greatest of our country's natu-

ral resources. It tells in simple language

the basic facts and emphasizes that the

various programs for the conservation of

soil, water, forests and wildlife are so

closely interwoven that each vitally af-

fects one or more of the others.

"A valuable contribution ... an informa-

tive and readable book that deserves the

attention of all citizens alert to their

country's welfare."—iVi'ir York Tima.

Illustrated. S3.50

MACMILLAN
60 Fifth Ave. New York

FINE
SPECIMENS

By Charles H. Coles
Cliief Photoijrat^hcr,

American Museum of Xattirat History

MUST of us who are interested in

natural history have collections of

one kind or another: rocks, minerals, shells,

Indian relics, travel mementos. If you

have a camera, you also may make inter-

esting photographs of these specimens in

much the same manner as the -Museum of

Natural History records some of its ob-

jects. You may want to give an illustrated

talk. In that case, the first step is to take

good photographs of your specimens, from

which lantern slides can be made. Or you

may want to have the objects identified

by a scientific authority without the trouble

or risk of sending the objects themselves.

The first decision to make in photo-

graphing, let us say a mineral specimen,

is what purpose the picture is to serve. Is

it to demonstrate exactly what the speci-

men looks like for scientific record, or is

the specimen to be "glorified" with a more
artistic appeal.' Let us assume that an ac-

curate representation is the basic require-

ment, for on this groundwork the photog-

rapher can develop his own favorite tricks

in artistry.

The scientific record

The first step in making accurate record

pictures is to ensure the elimination of all

background details that might detract from

a clear portrayal of our mineral specimen.

Shadows on the background are also an

interference that must be removed.

A camera that is arranged to make
photographs vertically, that is, with the

lens pointing straight down, is the answer

to these problems. A miniature camera
inay be mounted vertically by using that

Jack-of-alj-trades of the chemist—the ring

stand. A ring stand equipped with a large

metal clamp will hold the camera o\'er the

mineral in many different heights and

positions. Larger cameras will require

heavier stands.

After a suitable vertically-operating

camera is obtained, the stage must be pre-

pared for the specimen. A sheet of glass

larger than the field covered by the camera

is supported four or five inches abo\'e a

sheet of white paper. Another clamp on

the ring stand upright will hold the glass,

or several blocks of wood may be used.

On this glass the specimen is placed.

The illumination

When the specimen is illuminated, it

will cast shadows on the white background.

Often it is possible to arrange the lights

so that the shadows fall far enough away
from the specimen to lie outside the pic-

ture. If a shadow does come within the

picture area, an extra lamp may be flooded

onto the white background sheet to obliter-

ate it.

As a rule, diffused light is best for small

specimen photography. Daylight (not sun-

light) is one of the softest and most satis-

factory sources of light. Set up a white

reflecting surface near the side of the

specimen, away from the light source, to
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throw some illumination on the shadow
side of the specimen.

Unless the object is reddish or brown-
ish in color, panchromatic films offer no

advantage over orthochromatic emulsions.

Focus carefully, stop the lens down as

far as it will go, and make the exposure,

taking care not to shake the camera. The
result should be a sharp, well-outlined,

shadowless photograph. Tedious painting-

out of the background will be eliminated,

and an accurate outline ensured.

The simplified lighting just described is

best used on a subject where the outline is

rather complex and where a definite light

direction would onl.v confuse the shape of

the object. There are cases, however,

where a sharp, directional light, such as

direct sunlight or the beam from a spot-

light, has definite advantages.

Suppose we have a rock specimen in

which a fossil has made an impression in

low relief. Soft illumination would oblit-

erate what small differentiation there is

between the imprint and the matrix.

To bring out these figures in low relief,

a sharp light (one with a relatively small

source) must be sent glancing along the

surface of the rock face. The light may be

direct sunlight or the beam from a spot-

light. By tilting the rock slightly this way
or that, the angle where the relief shows
to best advantage may be found. The
specimen may then be clamped in a ring

stand at that exact angle, and when the

camera is moved around in front of the

rock face, all is ready to make the photo-

graph.

Where two sides of a specimen must be

shown with sharp relief, two sharp light

sources are required. Direct sunlight and
sunlight reflected from a mirror may be

used, or two spotlights. Illuminating two
surfaces of a single specimen in this way
may require very careful light positioning.

With experience it will be found that it

is possible to light a single specimen satis-

factorily showing all its characteristics;

but lighting two or more specimens in one

photograph can only be accomplished by
sacrificing some of the details of each. No
one lighting will be correct for more than

one specimen. It is best, therefore, to con-

centrate on one object at a time.

LETTERS
Sirs:

... I think the covers of Natural His-

tory the most beautiful that I've seen and
its contents the most interesting of any
magazine that I read.

Mary M. Perkinson.

Pawnee, Oklahoma

Sirs:

. . . The Natural History Magazine
has been a source of pride and joy in our

home for the past four years. We look

forward with anticipation to another

"Natural History" year.

Charles F. Gritzner.

Newaygo, Mich.

Sirs:

Very many thanks for your kindness in

sending copies of the chart . . . I was a

little apprehensive about their arrival, as

some mails posted about that time were
lost at sea. . . . The December issue, how-
ever, arrived safely, and I should like to

congratulate you—above the monthly debt

of congratulation which each issue incurs

—on the great beauty of its cover design.

G. E. S. Turner.
University Museum
Oxford, England

*- « *
Sirs:

May I congratulate Charles H. Coles

on the Kodachrome reproduction of the

Siberian tiger on the cover of the Febru-

ary issue of Natural History Magazine.

To me it represents one of the finest cover

illustrations we have had in a long time.

I certainly look forward to seeing more
from time to time, both on the cover and
in the Magazine proper. . . .

H. C. KOENIG.

New York, N. Y.

Sirs:

Included with this letter you will find

a check covering my annual dues for 1941.

I should like to tell you how glad I am
that despite the mess Europe is in your

wonderful paper still gets through to

Switzerland regularly. It is one of the few
bright spots left, now that traveling abroad

is quite impossible. I am sure that Natu-
ral History is the most interesting and
the best-presented paper of its kind

—

there certainly is nothing like it in Europe.

C. A. W. GUGCISBERC.

Berne, Switzerland.
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Sirs:

... I praise most highly this magazine
which I receive monthly. . . .

Herbert D. Fisch.

Brooklyn, N. Y.

Sirs:

I have subscribed to your magazine, I

think, four years, and look forward to it

above all others that come to our house . . .

Ralph S. Howe.
New Britain, Conn.

Sirs:

... I take this opportunity to tell you
my thankfulness and deep appreciation for

all the joys and satisfaction of every kind

that Natural History Magazine is bring-

ing me month after month and year after

year.

I am more than thankful that I could

receive all the numbers of the Magazine,
so far, in spite of the European situation.

I cannot imagine what it would be to have
to go on without it, and I hope firmly to

be able to receive it always.

There is nothing you would wish to add
to this magazine, because it is simply per-

fect ; each copy is a treasure which brings

with it knowledge and pleasure. To you

all, editors, writers, and illustrators who
make it what it is, I wish to extend my
sincere gratefulness.

(Dr.) Charles D. Chessex.

Lausanne, Switzerland

Sirs:

I have my American Museum certificate

and my first copy of Natural History

Magazine. I am delighted with the Maga-
zine and sorry I did not apply for mem-
bership in the Museum long ago.

A. R. Allen.
Trinidad, Colorado

Sirs:

During the past year I have been par-

ticularly interested in the articles contrib-

uted by Martin Birnbaum. Mr. Birn-

baum's brilliant mind, broad sympathies,

and facile pen leave one feeling almost

as though one had traveled with him, cer-

tainly wishing one could. I hope there are

to be more.

Hugh Wightman.
Hartford, Conn.

Sirs:

We keep the magazines themselves in-

tact in my office for a long time—as long

as they will keep, for I find that they

"walk off" and I lose about five out of

every year's file. . . .

H. A. Roberts, M.D.
Derby, Conn.

Sirs:

I was greatly interested in Isabel Harper
Blount's article "A Lynx in the Home" . . .

Garnett Prentis.
Baltimore, Md.

Sirs:

I was much interested in the article

"World's Highest Waterfalls" in the De-

cember, 1940, number of Natural History.

During 1912, 1913, and 1914 I spent the

season from June to December in half a

dozen trips covering most of the moun-

tainous region between Lake Louise and

the Peace River. My primary interest was
in settling the northern limits of Ovis

canadensis [mountain sheep]. . . . This

work I did in the interests of the Biological

Survey, although these trips were my own
personal trips. . . .

Our last trip in 1914 took us five months

to reach Hudson Hope from Jasper and

return. During that trip we discovered on

the Murray River (which we referred to

as the East Pine) a very fine waterfall

about 250 feet high. No one, to our knowl-

edge, had been into this country, except

possibly Indians hunting and trapping, be-

cause of its inaccessibility and the difliculty

of travel, caused by burnt over country

and bad down timber. We saw no recent

signs—trails, blazes, etc.—near the falls.

Farther down the river we found old

blazes made by Indians traveling by canoe,

about 20 years old. At Hudson Hope we
did not find anyone—trapper, Indian, or

trader—who had ever heard of these falls,

which we called Kinuseo Falls, from the

Cree word for fish, as the pools in the river

were full of Dolly Varden trout. The falls

were very beautiful, although when we
were there in October the water was low.

At high water they would be exceptionally

fine.

The only other person whom I know
definitely to have seen the falls was Pren-

tiss N. Gray, whose curiosity, aroused by

an article which I published in Appalachia

(Vol. XIII, No. 3), caused him to make a

hurried trip through the eastern area. . . .

S. Prescott Fav.

Framingham Center, Mass.
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A peach of a picture

from the Peach Tree State

THIS photograph of the St.

Simon Beacon off Brunswick,

Georgia, was taken on Agfa Super-

pan Supreme Film. For vacation

photographs this year, be sure to

load your camera with completely

dependable Agfa Film, the only film

guaranteed, "Pictures that satisfy

or a new roll free !" There's an Agfa

Film for every photographic need.

Agfa Ansco, Binghamton, New
York.

Agfa Film
MADE IN U. S. A.

The only film that is guaranteed:

"Pictures that satisfy or a new roll fre

ILLUSTRATIONS

are printed from photo-

engraved plates made by

STERLING ENGRAVING

COMPANY, 304 E. 45th

Street, New York, N. Y.

COLOR PROCESS, BLACK AND WHITE, BEN DAY, LINE

Above illustration painted by F. L. Jaques,

from Bird Group of Hudson Bay Region in

the American Museum of Natural History



LETTERS
Sirs:

Natural History merits higher praise

than any individual can ever give. I look

forward to each issue with intense eager-

ness and can hardly wait for the next copy

to arrive.

This publication is truly the best mag-

azine offered to the American public. No
one can help appreciating the rich covers,

exceptional photographs and drawings,

and vivid, lucid articles. It not only adds

much to one's happiness, but it also gives

one a broader, more conclusive knowledge

of the earth's life and history. I find it to

be a great relief from the monotonous, de-

pressing tales of the newspaper.

Especially liked in the February issue

were "A Dinosaur Walks into the Mu-
seum" and "The Mystery of the Fig." I

was particularly fascinated by the Si-

berian tiger on the cover.

„• J ,-, Daniel V. Boese.
Tigard, Oregon

Sirs:

. . . Your publication is surely outstand-

ing, in reading matter and in general

make-up of the Magazine itself. My com-

pliments!

.,. ,. ... I. A. Macuire.
Minneapolis, Minn.

* * *
Sirs:

Readers of Natural History must thank

you for a rich feast in the March issue;

rocks, bears, cacti, birds, and fish . . .

XT VI XT A7 Frank Place.New York, N. Y.

Sirs:

My fourth-grade children have both en-

joyed and learned a great deal from sev-

eral issues of Natural History which

were brought to us by a child in our class.

. . , rr Frances Robinson.
Memphis, lenn.

Sirs:

... I should like to assure you of our

appreciation of Natural History, which

is read with interest as it arrives, by the

members of our staff.

Neville Jones.

The National Museum of Southern Rho-

desia, Bulawayo, Southern Rhodesia

Sirs:

... I much appreciate having this ex-

cellently illustrated and well got-up mag-
azine, and should like to keep my set

complete, if you can please replace the

missing number.

I can put up with my house being dam-
aged, so long as my library remains in-

tact . . .

T . r- , J L. J. Spencer.
London, England '

Sirs:

. . . Your publication is most excellent,

and you are doing a wonderful work.

/^,..„ „„j m: Eli Abbott.
(jrreenwood, Miss.

... I would not choose any one issue

as better than the rest. They are all fine,

and for the few years that remain to me,

I hope never to be without Natural His-

tory Magazine. It gives me my most en-

joyable and instructive reading.

Alhambra, Calif. George E. Ancell.

Sirs:

. . . N.wural History is by far the most

interesting and attractive of the many
magazines published, and I would not want

to be without it. It helps to keep alive my
interest in all phases of nature study, and

is read over and over, many times. I find

it a most valuable reference magazine, and

treasure every number.
Richard F. Deckert.

Pflueger Marine Museum
Miami, Fla.

Sirs:

Your magazine is a perennial joy and

education, and it is a wonder how you

manage to sustain the high standard. I

look forward to it with keen interest and

read every article.

Doctor Gudger's article on fishing dogs

in the last number was particularly inter-

esting, but it is not necessary to pick out

one from the many. All are so good.

Henry Wyckoff Belknap.

Salem, Mass.

Sirs:

I was most interested in Isabel Harper
Blount's article, "A Lynx in the Home,"
since I have a lynx in my home, a twelfth-

floor New York City apartment . . .

New York, N. Y. Maria Leiper.

Sirs:

Your magazine, in my opinion, is the

finest in every detail covering the field

of natural history. In fact, it is beyond
competition. Those responsible for its pro-

duction deserve the highest praise. The
reader knows that it is authentic, and th.nt

is a great satisfaction. I do not have words
at my command to express my full appre-
ciation.

Allentown, Pa. ''' J- ^"''''-

THEGOtOEN

The vast and varied playground that is

the West offers every type of enjoyment
for summer vacationists. Ocean, desert,

mountains, lakes, streams and forests col-

laborate to create a universal appeal.

GO THIS SLIMMER to Colorado . . .

Yellowstone . . . California-Yoseniite . . .

Carlsbad Caverns

—

on one glorious
Circle Trip.

Rock Island offers optional routes of

travel West from Chicago, St. Louis,

Memphis, Kansas City and the Twin
Cities. For streamlined speed and luxury
—the fleet of modern ROCKETS: for

distinguished comfort— the de luxe
GOLDEN STATE LIMITED: and for

economy—the friendly CALIFORNIAN.
There is a uide variety of Rock Island Escorlnl and
Independent All-Expense Totirs to all reerentional

areas in the IVest and Nonhtecst incjnding the Cana-
dian Rockies.

Ask about TRAVEL ON CREDIT
Go now—Pay later

Rock
Island

LETTERS

A. 11. MAI!UN. rjeeeneir Ironic .MalLigcr I

H.K-k Ishin.l Liiu-x I

-23 La Salic Slrccl Station I

Chicago. IllinoU I
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|
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All-Expense Tour to

Name j

Address
|

I

Cilv State I

I

iSi



Sirs:

Having recently returned from the Island

of Formosa, whose aborigines I had a good

opportunity to observe, I offer a few photo-

graphs which may be of interest to readers

of Natural History Magazine.

Four of the photographs illustrate the

so-called "pestle-chant," practiced by the

women of one of the tribes on the shores of

Lake Jitsugetsutan, a body of water 2400

feet above sea level, often referred to as

"Dragon Lake." The women have discov-

ered that the wooden pestles they use for

pounding their millet give hollow, musical

sounds when tapped upon a large flat stone.

The tones vary according to the size of the

particular pestle. Thus, when different-

sized pestles are tapped intermittentl}' and

rhythmically upon the fiat rock, a weird

melody is produced. This is accompanied

by melodious chanting of the women in

unison.

Two other photographs show a native

design carved in wood exhibiting a stylized

snake motif, and a pair of carved totems

typical of the work of aboriginal tribes.

The tatooing designs of the natives of

Formosa, shown in the remaining two

photographs, are especially interesting.

The "pussy-cat" mustache tatooed on the

face of the woman is a characteristic sym-

bol used by the ex-head-hunter tribes of

Formosa to indicate that a woman is mar-

ried. The tatooed mark on the chin of the

man tells the world that he has captured

at least one enemy head, so that we might

say it is a sign that he has "gotten ahead

in the world." Note that he now wears a

semi-military uniform, which is supplied

by the Japanese to all the male ex-head-

hunters for use at all times, even in the

field regardless of the intense heat of trop-

ical Formosa. The women too are dressed

by the Japanese in cotton kimonos, which
are symbolic of a movement that will rob

another one of the few remaining native

groups of the world of their own traditions

and culture.
Harrison Forman.

Port Washington, N. Y.

Letters eontiniied on pa()e 243

TOOLS MAKE MUSIC in Formosa when the women pound

out their "pestle-chant"
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A STYLIZED SNAKE MOTIE in the wood carving art of Formosa

CARVED TOTEMS typical of the work of

the aboriginal tribes

THE TATTOOtD CHIN of the man abo\e means he has taken a head. The woman's "pussy-cat" mustache is a sign she is married
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BLUE
GEESE
IN APRIL
By Florence Page Jaques

With Illustrations

By Francis Lee Jaques

Paktni-rs in Flight: blue goose and snow goose

Adventure rides at your side when you follow

the Minnesota flyways into a world of wings to

see a living snowstorm break the spell of winter

A PRIL—but its transparent air was not springlike.

AA As a matter of fact it was growing more
-*- -*- and more bracing, to say the least. Clouds

prowled toward us until the sun gave up its domi-

nance and disappeared. The country went back into

wintertime.

1 had been enthusiastic when Lee suggested this

trip to Lake Traverse, along the border line between

Minnesota and South Dakota, so that he could make
sketches of the blue and snow geese on their north-

ern migration. But I had pictured balmy weather. I

saw myself floating in a canoe, sheltered by green

leaves, one hand trailing in the water while the other

lazily scrawled a few notes. Or perhaps lying full

length on a heaped hay wagon (Mr. Breckinridge

had taken pictures of the geese in that way), slowly

moving through fields where the birds were feeding.

All my idea had been languorously colored with sun

and greenness.

Now these fields were a sullen brown ; and rem-

nants of snowdrifts lingered along the ditches. The
land became very flat, with scribbles of trees faint

against the horizons, and the great skies I remem-

bered as typical of Minnesota looked stormier every

moment. Farmhouses wide apart, misshapen straw-

stacks, water standing in fields—all gave a melancholy

imprint to the landscape.

"I wouldn't be surprised if there would be a heavy

snow," Lee said expectantly.

But then, in the small ponds scattered at random.



we began to see ducks, and that sight always lifts our

spirits. Pintails came down into a cornfield. I often

think my favorite duck is the pintail, with its slen-

der, aristocratic grace, its immaculate gray and

black, the snowy stripe up its neck like a Beau Brum-

mell stock, and the tail spike which makes it so de-

lightfully easy to identify. (At least, I always think

the pintail is my favorite until I see cocky black-and-

white scaups bobbing, or a little ruddy with its ridic-

ulous fan of a tail, or a powerful canvasback coming

down fast, or the brilliance of a wood duck flashing

by.)

At two o'clock we reached Wheaton and engaged

a room at the small hotel. Then we sped out to Trav-

erse. This large lake, about 20 miles long, has as its

northern end a wide marsh which is approved highly

by wild fowl.

We took a sandy road leading across its bleak ex-

panse to the South Dakota hills on the other side.

Cold clouds blew past us, but except for them the

refuge seemed completely deserted. We discovered

a few scaup ducks, chunky and alert, in a silvered

curve of river. Around another bend swam six mer-

gansers, whose wild crests always make me think of

them as the savage chieftains of the duck tribe. But

there was nothing flying in all the great expanse of

ice-gray air.

After crossing the marsh we stopped on the ram-

part of the western hills. We left the car to scan the

marsh with our field glasses. Down the lake there

was no open water ; it was frozen white, very dis-

couraging for birding. Lee began to climb a cut-bank.

I looked at the desolate expanse. Where were all

the gay bird songs I had hoped to hear? As I re-

treated to the car, seeking harbor from the fierce

wind, I saw a string of birds high in the air over a

southwest hill. Was it?—they didn'ffly like ducks

—

Yes! They were in a wavy line, they were our

"wavies!"

"Lee!" I called wildly. "Geese! Geese!" What
staggering pride I felt in finding them first and how
elated I was to see blue geese once more.

Their long journey

For blue geese are the most dramatic birds imag-

inable. For a long time they were an almost complete

mystery to ornithologists, since they stayed close to-

gether and were extremely aloof to the rest of the

world, though quite sociable among themselves. They
kept their breeding grounds secret, and on their mi-

grations they flew so high and so far that it was dif-

ficult to trace them. Only in the last few years was

their breeding place discovered—a remote and iso-

lated spot above the Arctic Circle on Baffin Island—

,

and that discovery is a story in itself.

The blue geese stay there and in nearby places

during the short summer, and in the fall they move
south to James Bay, where they meet the snow geese,

who mingle with them on migrations. From there the

geese buoyantly make a nonstop swoop, so high in

the air that they are rarely seen, down to the coast of

Louisiana. Here the blue geese almost all flock to-

gether in the marshes west of New Orleans, while

the beautiful snow geese are much more widely dis-

tributed. Lee and I had spent several weeks out in

the Rainey Sanctuary, on a very small island in the

middle of a marsh 30 miles wide and hundreds of

miles long, watching the geese fly by and seeing them

gather on the marsh flats.

Now we had encountered them again.

Lee with his field glasses found another flock far

to the north, and we started out to disco\er where

they were lighting in. Rain began to fall. AVe took

the small roads which clung to the marsh most closely

and slithered along, stopping for glimpses of ducks

flying. A burrowing owl stood on his vigorous legs

on the top of a fence post and looked at us with a

dire severity much too large for him. Finally Lee

caught a glimpse of geese lighting down.

"There they are," he said. "Now they're coming

for the night."

Small flocks began to whirl in. Though it was

still raining, we could see black silhouettes floating

down from the heights they had attained, their sud-

den sideslips and then the swift descent through the

mist to sanctuary. We were too absorbed to get hun-

gry until it was too dark to see.

Back at our hotel we congratulated ourselves on

having engaged our room early, for it was a good lit-

tle hotel and evidently well known to traveling sales-

men. As we ate a bountiful turkey dinner I was glad

the proprietor did not know I had bought crackers

and cheese and fruit in Minneapolis, in case the meals

were too forbidding. After dinner, Lee called the

game warden we had been told to see.

"He says the geese shuttle back and forth," Lee

reported. "Go to the fields in early morning to feed.

Usually fly back to the marsh later, back to the fields

in early afternoon, and to the marsh again at sunset

for the night. He's offered to take us out tomorrow

morning."

That was said a trifle too casually. "How early in

the morning?" I asked, looking at him sternly.

"He'll be here at five," Lee said in a very matter-

of-course voice.

"That means four-thirty for me! Do you know
how cold it is?"

"It may be quite warm in the morning," Lee be-

gan, and laughed in spite of himself.

Geese in the nlglil

We went to sleep at nine. At eleven the geese

awakened us. So long since I had heard geese in the

night ; I was delighted. Their cries sounded all about

us. Geese calling in the rain,—it was like a poem.

But the calling went on and on, till I became lirst

indifferent and then discouraged.

"Great guns, I hope they aren't leaving for the

north," Lee said. But before morning we were long-

ing for them to leave for points nortli or south, east

or west, or wherever they thought best. They bom-

barded the hotel with wild yelling, the whole night

through. Fog thickened the rain, and I suppose they

were confused by the town lights, but they were cer-

tainly relentless in their perplexity. Each bird seemed

to fly straight at our particular window to give his

supreme shout.

"How could I ever ha\e tliought tlieir cries were

thrilling?" I moaned to myself. I remembered

snatches from a lyrical paragraph I'd written about
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their calling in the Louisiana marsh: ".
. . to bird

song what the trumpet call is to music—a gallant

challenge and a desperate cry, lifting the heart, dis-

turbing it. . .
."

"Go away!" I muttered to the roisterers. "It's

all right to disturb my heart, hut disturbing my
sleep's a different matter."

But, "Yah-yah-yah," went the little geese, on and
on.

Then Lee was shaking my shoulder and telling me
to wake up. The room was black and icebound. I

could hear a savage wind outside. Oh glory, who
wanted to see any more geese ?

Creaking down dark hotel stairs, through a gloomy
lobby, we arrived on the sidewalk just as the war-

den drove up in his roadster. We started out through

the night.

Black fields. Inky blots of trees. A marsh road.

The sky shifted to a lighter gray as our car hit ruts

and skittered on frosty mud. "Road's a little slick,"

said the warden. "Rained like the mischief last night."

Bitter cold came through the window when we
opened it to listen for the geese. At a schoolhouse cor-

ner we turned to the south. A serpentine of black

specks curled up against the dim Dakota hills.

"They're starting out," the warden said.

Though the sky was darkly clouded, I saw far off

along the horizon a rim of clear ice-green sky. Flocks

of geese began to fly up across this and expanded over

us. Flock after flock poured out, hundreds of birds

flouting the morning wind.

Now they began to come over lower, so for the

first time we could really see the details of their

sharply drawn beauty. The blue geese were a dusky

blue-gray with necks and heads of white; the snow
geese with them were a pure white with hlack wing
tips. This contrast made the varying groups even

more intricately lovely as they arrowed through the

immensities of the Minnesota sky. The wings that

carved the clouds, now faintly flushed with dawn,
were more stirring than banners.

"More snow geese than I've ever seen," Lee was
saying. "In Louisiana there were only a few for

every hundred blues. Here at least a third of them
must be snows."

"Thirty-five per cent," the warden answered.

"Want to follow them? No telling where they'll

feed. They choose a different spot every day."

Back along the rough road again, we followed

hard after the speeding birds. We took slippery wet
roads around the town and off to the east. Geese

were still skimming past, so far above that we felt

unsure of attaining their goal. But the warden had
no uncertainty, and at last we could see where they

were dropping down from the blue-green sky into the

yellow fields.

Soon we were close to a spot where they had begun
to feed. The number of birds in the cornfield, where
grain had dropped from last fall's crop, seemed lim-

itle.ss. We watched them, all facing into the wind,

walking along the rows of broken cornstalks, serious

and preoccupied. Small flocks flew up continually to

light again in advance of the compact army. More
and more geese arrived.

"Lord, how I like to see them come in," the war-
den muttered, as a bright flock sideslipped suddenly

and hurled down through the scathing wind with

rigid wings.

Through the glasses I watched the bright eyes, the

crinkled satin of white necks, the steps taken meticu-

lously by coral feet. These birds were not as large as

the Canada geese, but they had even more pride of

bearing. And when they flew up, how easily they

rose, as lightly as bubbles! No gathering of energy;

they simply wafted off, so closely companioned that

their wings overlapped one another.

"Well, that's all that's coming, I guess," the war-

den said. "Want your breakfast? You can come back

afterwards and see them leave for the marsh."

But when Lee and I did come back, there was no

flying. The fierce wind must have discouraged the

birds, for they stubbornly stayed on the ground be-

tween the furrows. We remained as stubbornly in

the car and watched them work in closer and closer

till we could see every feathery ripple, every motion

of their busy feeding. This was the only chance they

had at grain during the year, so they made the most

of it.

A living snowstorm

We amused ourselves by opening the car door to

make them fly up momentarily so that we could see

the whole world full of sharp-cut wings, pure white

and shadowy blue. To be in a snowstorm of living

birds, thousands making a dense curtain all about and

above us, so that we could see nothing but patterned

flight, while the ground was darkened with wing-

shadows,—this was a curious bewitchment.

The afternoon was more arctic than the morning,

clouded and colorless, with hardly a bird anywhere.

We sat in the car by the marsh for a long time, but

only a few pintails happened along. Not even a bur-

rowing owl to amuse me. Where was my sunny water

and my drifting canoe? There was not an inch of

green in sight, not a single blade of fresh grass.

At four, to our surprise, the geese came back from

the fields and hurriedly sought shelter. We watched

them, but they were too far away to be as spectacu-

lar as they had been in the morning. The warden,

watching, too, at the schoolhouse corner, said with

relief, "Now I've put them to bed, I can go home.

Boy, is this a cold day!"

"We might as well go in, too. There won't be

anything else to see. We had our luck this morning."

But it was long before dinner, so we decided to

drive south along Lake Traverse, even though it

was frozen over. We might see something. But first

we'd take the road across the marsh, just to find our

mergansers in the river. They were there, and also

the childish scaups, undismayed by the films of ice

already stiffening across the shallows. We also found

a pond extravagant with redheads, mallards, and teal,

which delighted Lee.

Momentarily spots of sun lighted the windswept
hills, the ruffled water, and the brown gradations of

the marsh. I ventured out of the car to look at the

exquisite, bronze skeletons of grasses, but the icy wind
tore at my hair and skirts till its assaults drove me
inside again. A bit of intense blue sky among the

heavy storm clouds and the orange twigs on the low
bushes near us were the only dashes of color in the

whole great landscape.
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Suddenly we began to meet pintails. Flocks from

the south kept passing us, the slim bodies streamlined

in the violent gale. "The shallow ponds will all

freeze solid tonight. They're coming in from those,"

Lee told me. My frozen discomfort and indifference

began to melt. Excitement broke through like the bit

of bright sky above us. I had never seen enough pin-

tails to satisfy me. Now I was getting intimately ac-

quainted. There came a faint flurry of snow about

us, and in that mist a solitary wild swan flew past,

lovely in its precarious flight.

"We'll dash back north and head off those pin-

tails," Lee said.

The snow flurry disappeared as the swan had. A
turquoise sky with gilded clouds mocked us from

the east. Great flights of pintails fled past, with the

late sun turning their white stocks to faint gold. I

had never seen enough pintails? Now we were at-

tended by thousand upon thousand.

"We'll never see more pintails than this," Lee ex-

claimed. "The warden told me there was a huge

congregation in Iowa. These aren't local ducks

;

they're coming up from there. I've never hit a mi-

gration right on the nose like this !" He was making
hasty sketches in his notebook. "There! More geese,

too, beyond that line of ducks. I thought they were

all in."

More and more geese came in constant lines from
the clarity to the south, like a refrain repeated over

and over. "Probably ibeen blown off their course,"

Lee said. "Look how they have to fight against this

wind."

"But Lee," I gasped at length. "More strings are

coming. Look, look over that hill ! As far as you can

see!"

"You know what?" Lee said slowly. "This is the

real blue goose migration. The ones we've seen all

day were only the vanguard. This is the main flight

coming in." He swept the sky with his glasses. "They
look like swarms of mosquitoes over those hills."

"You mean we're being lucky enough to see them
arrive from the south?" I asked incredulously.

Against a scarlet sun

Dark clouds lurched up in the north and west. A
spectacular sunset flared red behind them, blurred by

a snow squall. The geese flew swiftly in V's and lines

across the scarlet light and the black storm. And
from the east and south, where the sky, like midsum-
mer, now had clouds like floating heaps of pale car-

nations, geese were repeating themselves as far as we
could see. The multitudinous lines filled the great sky

from the horizon hills to the levels far to the north.

The sight was so tremendous and exalting that we
almost wished the birds would stop coming so that

we could catch our breath. Now, as it grew later,

flocks came low over us. The heads of the dark birds

were delicately pink, and the snow geese were trans-

formed to shimmering rose. What ecstasy they

brought us as they cut hard against the wind

!

I felt I could not stay in the car. So I leaped out

valiantly, field glasses in hand,—to lose my hat and
have my coat blow up around my head and blind me
as I ran after it. By the time I conquered one and
caught the other, I had hit myself on the chin with

the field glasses and was chilled to the bone. In spite

of my husband's unsympathetic grins, I was glad to

get back in the seat beside him.

Blue dusk was creeping over the low, violet hills.

Still the geese swept by and still pintails were flying

in, slender against the dark. "I can't look any more,"

I said exhaustedly. "It's too splendid."

As we drove back to the hotel : "Did you ever see

anything as wonderful?" I said.

"No, I've never seen a huge migration come in

before, and to see two at once is luck."

"How many geese, do you think?"

Lee is always cautious in his statements. "A hun-

dred thousand, I'd say, and 50,000 pintails. Of
course, I've seen more birds at one time," he went

on reflectively. "The auklets in Bering Sea, for in-

stance. And on the bird islands in Peru I saw nine

million cormorants and pelicans. But those birds don't

begin to touch our wild fowl ! You, my child, have

just seen one of the great sights of the world."

We rode along in silence for a while.

"But I simply can't get up and look at geese again

tomorrow morning!" I said. "I've seen too many. It

would be an anticlimax. Let's stop." However after

several cups of strong, hot coffee I changed my mind.

I couldn't miss seeing the hordes once more.

"Though not too early! It's so cold I know the

geese will sleep late, too. You've always said geese

were extremely wise," I begged.

But we were up and out at five. It was almost zero,

—eight above, the thermometer showed. We groped

our way out of the dark hotel toward our dark car.

But this morning I felt insulated by excitement.

The whole earth was as black and hard as iron.

We lost our way once, to our distress, for we were

afraid of being too late for the uprising. But when
we found our road, the only life we saw was a couple

of disgruntled baldpates in the ice-fringed river. The
marsh was dim, and a pale, freezing light in the east

did nothing to cheer a dead world. There was not

a sound to be heard when Lee stopped the car by the

marsh. After a moment, a little cloud of geese rose

up and then settled comfortably back into bed again.

How sensible! Nothing more happened, not for ages

and eons,—except that my feet turned slowly into

two ice cubes.

Just as slowly the sky cleared except for tatters of

cloud in the east. Much later a red sun appeared at

the horizon, with snow flurries blown across it. Just

then there was a second swirl of dots rising above

the hill and settling back again. Then there was per-

fect quiet.

The sun touched the west hills and turned them

cherry color, except where a few cloud shadows kept

them deeply purple. Still no geese flew. We noticed

how a small pond had its ripples frozen into ice, and

how each reed had a delicately fashioned cup of ice

curving high around its base, above the pond's sur-

face, where the water had been blown up around it

by the gale the night before.

At last the marsh itself was sunlit. How frozen

it looked ! And we were frozen, too. Lee didn't have

enough gas to run the motor constantly, and the car

was now like a frigidaire. We heard a western

meadow lark bravely give its brief sweet song. It was

spring in Minnesota.
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Now the sun was bright. But still no sign of life

came from the marsh. We would have decided that

the geese had gone if we hadn't seen those two at-

tempts at rising. I wanted to mention that I had said

they wouldn't get up early, but I thought perhaps it

would be better to be wise, like geese.

Perhaps they were escaping over the Dakota hills,

instead of coming our way? But the air was as lucid

as crystal; we surely would have seen them. Our
spines were long icicles now. We surrendered sud-

denly and dashed back to "Wheaton for hot cakes

and sausage, hurrying our waitress frantically so

Sideslipping Down: blue geese, (blue-gray with

white necks and heads) and snow geese (white with

that we could gallop back before the geese awoke.
But, of course, they had leaped up as soon as our

backs were turned. We were just leaving town when
I sighted our quarry. In the vast blue the ranks of

geese were speeding east above us, line after line, V
after V.

At the marsh we left the car for the open where
we could see all around us. This was a more torren-

tial flight than the evening one, for instead of being

all over the sky, they came past like a river. They
were directly over us, and in the clear air we could

see every feather in their radiant wings. The snow

black wing tips) descending by slipping sideways

to right and left

Prom a painting by Francis Lee Jaques
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geese were diaphanous against the vivid sky ; the blues

a striking contrast in the sun.

The bright array flew in every formation, V's,

long ribbons, and straight lines. This river in flight

curved from the eastern horizon to the west, and still

they came,—calling, calling. On this icy April morn-
ing my heart responded to their wild cries with in-

explicable rapture.

Still they rose from the marsh like a column of

smoke and flowed out into their splendid channel.

Great white clouds appeared like miracles in the blue

infinity, and the flying wedges darted in glory against

them. This morning the motion of wings was not

slow and half-drifting as yesterday's flight had been.

It was very clear and hard.

The complicated tracery of wings in the air, close

over us, farther and very far, the cries, the clouds,

the disregarded wind,—all made an ecstatic confu-

sion in the senses. The sky in the east was pearl-white

with clouds, and the lines of geese were very high.

We forgot about the earth. We were in the air, en-

compassed by the magic intrusion. We had lost our

barriers— , and our spirits knew, for this instant, an

ultimate liberation.

Pintails Rising From a Windy Pond
From a painting by Francis Lee Jaqnes
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Latchkey to a Savage Tribe
By Richard Archbold and A. L. Raxd

Research Associate, Department of Mammalogy, Research Associate, Department of Ornithology,

Thr Amcric.u, Musnnn of Xatm-al History

Camp of the Richard Archbold Expedition in Grand Val-

ley, a domain of Stone Age natives that was unknown
until the expedition discovered it from the air. After

several months at higher altitudes, members of the expe-

dition occupied this river bank for further research and

Archbold Bxpcditu

established closer contact with the natives inhabiting the

valley. Though this camp stood at over 7000 feet altitude,

the tropical sun was uncomfortably warm and grass shades

were erected to protect the tents. The initiation ceremonies

took place on the far side of the camp

The natives of a large hidden valley, who had never before seen white

men, ceremoniously accept the members of an American Museum

expedition and invite them to reside permanently in their realm

THE Pesegem and Morips live in one corner of

the Grand Valley of the New Guinea Snow

JN'Ioiintains. Together with their neighbors,

they number perhaps 6o,000 persons, but the exis-

tence of their huge, heavily populated valle\' was un-

suspected until we flew over it in 1938.

We came to them out of the sky. Our airplane

Guba landed us at Lake Habbema in the mountains

above their valley. Though this was a long day's

journey above their villages and was on the edge of

LATCHKEY TO .'\ SAV.'^GE TRIBE

the alpine grassland, where ice formed each clear

night, parties of these people continually passed our

camp. Our relations with them were friendly but

they remained few and distant so long as we stayed

at these high altitudes. It was when we came to move

down into their valley that we got to know them.

They offered to help carry our material for us, and

wt had brought cowrie shells witii us for trade.

Though these little sea shells one-half to two inches

long could be purchased in quantity on tiie coast,
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they proved to have a high value as monej' here. We
stabilized the currency at one shell for one day's

work. And for a-shell-a-man-a-day the natives car-

ried our goods for us.

When we settled our camp near their villages, it

came as a surprise that they wanted to initiate us

into their tribe. We were sprinkled with the blood

of the pig and given the privilege of becoming per-

manent residents.

They waited until the last of us reached the grass-

land camp. From miles around the natives came

pouring in to sit around the edges of camp. They ex-

plained to us that an important ritual was to take

place. Some of them were Pesegem, some Morip

;

both tribes seemed to take part, but we could not

distinguish them. This was early in the morning, but

all New Guinea is a land of dehori or wait-a-bit, so

we were not surprised that nothing happened at once.

Only lines of natives streamed over the hill, the men

to sit near our camp, the women to dance on tlie

clearing nearby.

It was chilly, as is usual at these altitudes, so the

men were clustered about a little fire. Suddenly sev-

eral men dashed to the fire with bundles of grass,

wet from being soaked in the creek, and spread them

over the fire and walked on them. We wondered at

first if it might not be a fire dance. But no, evidently

fires must be put out, for a one-eyed old scoundrel

absent-mindedly started to light a cigarette, and

though he was a man of importance, the cigarette

was dashed from his hand. Some men were engaged

in bringing in big slabs of wood, which had been cut

with the stone adzes which these men almost uni-

versally carry over their shoulders. But now the

rarer, heavier stone axes for the harder work of split-

ting the wood came into use. The logs were split up

into firewood and kindling, and it was astounding

how effectual stone axes were for this. Then several

One Cowrie Shell a day per

man. Friendly but at first aloof,

the natives offered to help the

white men at this rate of pay-

ment for the task of moving
their camp down into the val-

ley from the upper heights.

Their loads are five-gallon gas-

oline tins filled with rice. Their

method of travel was a dash and

a rest, then another

All fliotos by Archbold Exfeditii

(Below) In a Snakelike Line, the expedition and its

retinue move down into the grasslands of the valley

(Beloiv) Crossing Streams on swaying logs was always

perilous for the boot-shod members of the expedition, but

the barefoot natives were as agile as monkeys
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pigs slung over men's shoulders were brought, the

men singing as they came. The younger men and

those of evidently lesser importance were sent away,

up to the dancing.

The pigs were now shot, one man holding the hind

legs about shoulder high, another the snout, while a

third standing about four feet away shot an arrow

into the lungs. The pigs then were held in a small

fire, and the natives scraped off the charred bristles

and epidermis with their hands. Pits had been dug,

fires were built and stones placed on them to be

heated. When the stones were hot, they were put into

the pit, which was lined with grass. Sweet potato

tops were put in and then the pigs, which had been

cut open with bamboo knives so that they lay flat.

More sweet potato tops were added, then hot stones.

The whole was covered with grass weighted down

with stones and left to cook.

While this concoction was cooking, an old man took

the pig livers, which had been roasting at another

fire and were roughly cooked, and divided them into

small sections with a bamboo knife. Another man
took up each small piece of pig liver, touched it with

a few small red feathers, and handed a portion to

each of us, which we ate. This we learned definitely

was a Morip ceremony. Then they led us up to the

dance. There were about 250 men in one group and

about 300 women in another. They had been singing

and dancing most of the day, but now they were

quiet. Men of importance led us around the groups

of natives, apparently to inspect their fighting men
and to admire the flower of their womanhood.

Then some of the old men appeared with handfuls

of moss soaked with blood and water. These they

held out in various directions, perhaps to points of

the compass, perhaps in pertinent directions in the

valley. There seemed to be some sort of invocation.

Then the old men walked about the assembled men.

•^^ '/

(Above) A View of the Valley
showing scattered nati^e settlements

and fields tilled in a primitive way by

some of the 60,000 inhabitants who
are estimated to l^^e in this hidden

section of New Guinea

The Stone Age Natives, using only

stone adzes, built crude overnight

shelters like that shown at left. A
Dyak brought from Borneo stands in

front of this one
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swinging the bloody moss so that drops spattered over
the group. This finished, they turned to us and we,
too, received a sprinkling of the blood. The women,
who were now squatting down, removed their capes
and they also received the sprinkling of blood.

As we stood looking over them, several small pigs

were brought forward. To each of us was held out
a small pig and a small bamboo knife with which to

cut notches from the ears of the pigs. It was then
explained that when these marked pigs had grown
up and had long tusks, we could return to shoot them.
The ceremony seemed over, and as nearly as we

could tell they explained that now we had eaten of
the pig and were eligible to remain in the valley. By
now the pigs roasting in the pits were cooked. They
were dug out, and we were obviously expected to

join in the feast with some of the older men. This
we did for form's sake and really found the pig rather
good.

But there was one more thing. When we went
back to our tents, old Gira, one of the important men
of the Morip community, followed us and showed
us a long strip of pandanus leaf on which there was
but one shell. Now, shell is money in this country,
and he pointed out all the places, about i8, on which
there were no shells. The request was plain : we were
to fill in the blank spaces with shells. It looked like

a shakedown, but after all, if Gira came to our coun-
try, would he get off so lightly, with only a score

of shells to pay?

(Left and above) Mellowed by Years, the old
men were delightful to know. A fiber-cord

hairnet of distinctive style was worn by many
of the natives. At the neck of the man at left

hang two cowrie shells, which were used as

money. The other wears the lower jaw of a

rat, which is not strictly an ornament, as the

sharp incisor serves as a small knife

(Below, left) A Group of the less responsi-

ble element, whose ornaments are made from
tin cans acquired from the expedition
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(Right) Warming Up for

the initiation dance. How
the loose skirts which the

women wore stayed on re-

mained a mystery. Viewed

from the front, they were

almost nude; but behind,

a net bag hanging from

the head concealed the

body. None of the women
came very near the camp

(Right) The Ceremony
gathers momentum. A
group of men in the fore-

ground is arriving to join

the women who are danc-

ing in the clearing
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Sprinkling of the white men with the blood of the pig was one feature of the

initiation ceremony. Here one of the ceremonial pigs is being shot by means of a

bow and arrow. The sprinkling was done, after an invocation, by some of the

old men who swung handfuls of moss soaked with blood and water

After being held in a small fire,

the pigs were scraped to remove

bristles and epidermis

(Below) Weighted with stones, the pigs were left to cook in the pits

(Below) On a Heap of Leaves the pigs were cut up for distribution. After-

wards a small live pig was held out to each white man, who was expected

to notch the ears with a bamboo knife. This would mark them so that when

the pigs grew up and had long tusks, the visitors could return to shoot them
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Stoni;s arc being heated for the roasting pit, in tlie plioto-

graph above

Hot Stones ha\e been put into the pit with the jiigs dm.

some sweet potato tops. The primitive oven is now bein^

covered with grass

GiRA, the man who received the "rake-off." After the feast, the hospit-

able natives were not loath to receive a few extra shells for their trouble

/);; photos by

Archbold Expcditio\i
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THE FIERY FLOOu^

THAT FORMED

THE

INLAND EMPIRE
By John C. Reed

Geologist, U. S. Geological Siirvey

Enough molten rock to cover New England to a depth

of half a mile provided the pattern for one of Nature's

most gorgeous and far-flung tapestries

OVER the vast country represented by the shaded area on the map at

right stretch the great plateaus of the Columbia, our Northwest's
'Inland Empire." Here in many a sun-drenched canyon and on many
a wind-swept tableland have been enacted chapter after thrilling chap-

ter of human history which have transformed this land of open distances

in only a few short years from an unknown, apparently useless wilder-

ness into an empire of thriving ranches, towns, and cities. Across these

broad plateaus in 1805 Lewis and Clark dragged weary footsteps

toward the Pacific. Today the traveler sitting at ease in the cabin of a

transcontinental plane looks down on highways, railroads, and the yel-

low patchwork of wheat fields, as shown in the aerial photograph below.

He beholds the mighty Columbia, gradually losing its struggle against

man's determined eilorts to halt its flow at Grand Coulee.

Photo by Courtesy of the U. S. Department of the Interior, Geological Survey

At least 35,000 cubic miles

of molten rock flowed out

upon the shaded area in the

map above, to give the region

that is now called the "In-

land Empire" its distinctive

character.

The numerals on the map
show where the photographs

illustrating this dramatic

geological story were taken
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In the Ice Age when the

great glacier advanced down
over much of North America

it forced the Columbia River

to follow the course marked

by the heavy line on the map
at right. The dotted line rep-

resents the present course to

which the river shifted when
the ice retreated. East of

Grand Coulee, where the ice

covered the present channel

of the Columbia, the drain-

age may have been broken

temporarily. At least while

the ice was melting, rivers

feeding the Columbia prob-

ably flowed from many points

along the face of the glacier

;nsbura\
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We need not start at the beginning of the geo-

logical story to include some of the most dramatic
changes that have ever taken place in western North
America and to find the reasons why the Columbia
plateaus have become what is now called the "In-

land Empire."

The event that forms the principal theme of this

tale is the pouring out of immense lava Hows. These
lava flows—dozens, perhaps hundreds of them

—

were large enough to cover all of New England to

a depth of more than half a mile. At least 35,000
cubic miles of lava! When and whence came this

almost unimaginably large volume of seething, mol-
ten rock.' And what has happened in the Inland
Empire since the great lava floods?

Flow on flow of lava, interlayered at a few levels

with lake deposits containing fossil leaves, are ex-

posed where the canyon of the Salmon River cuts

through Camas Prairie and Grangeville Mountain
in Idaho, below

The Foundation Rock, or "basement complex,"
over which the Columbia River lava floods poured
themselves includes a great variety of rock types.

These basement rocks are exposed where rivers have
cut their way down to them, as shown in the photo-
graph at right. Here the Snake River has deeply
etched the boundary between Oregon and Idaho
above Pittsburg Landing, cutting deep into the older

rock beneath the lava floods. Whereas the lava beds
lie in layers, as seen in the distance in this photo-
graph, the older rocks lack this horizontal layering.

They are largely hard, crystalline rocks, such as

granites, marbles, banded gneisses, and greenstones.

The last named are at least in part themselves
ancient lavas, but they are so changed that their

origin is difficult to recognize.

Most of these "basement" rocks have a distinct

"grain," which trends in general north and south,

although there are many exceptions. Because of this,

many of the water courses, probably most of the

I'll t I ^ nhsy of the Wasiui ,i
, x ii , i i, , i, I
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smaller ones at least, ran in either a northerly or

southerly direction. As a result, elongate groups of

hills and low mountains rose conspicuously here

and there above the broad valleys. No Cascade

Range then stood between the Inland Empire and
the coast, and at least some of the principal rivers

must have cut across the general trend of the coun-

try to carry their burden of sediment to the ancient

Pacific. This was the old land surface over which

the fiery lava floods spread.

Then, some 20 million years or more ago, deep-

seated disturbances began to stir beneath the land

that was to become the Inland Empire. Perhaps the

crustal movements were urged by the fusion of large

volumes of subcrustal rocks, perhaps on the contrary

cproditccd by Courtesy of the U. S. Forest Service
^

the fusion was caused by the crustal movements. As
yet no geologist has determined satisfactorily which

happened first. In fact, a fundamental question that

is always coming up in such cases is, "Which comes

first—the big squirt or the big squeeze?" But as the

disturbances became more and more intense, the

crustal rocks cracked, and through the cracks welled

up the first Columbia River la^'as. Not much is

known about the distribution of the "feeders" of

the lava flows. They are now sealed shut by the last

lava that entered them and "froze" to form dikes.

Numbers of these dikes can be seen where the rocks

concealing them have been worn away, as in deep

canyons, but most of them are buried from view

beneath the lava i

As Time Went on, surge after surge of

molten rock poured forth and spread far

and wide over the Inland Empire. Dozens

of these flows, mostly between 50 and 100

feet thick, can be counted in some canyon

walls, as in the canyon of Slate Creek at

right. This creek dissects a block of more

than 50 flows. The top flow, though it looks

fairly level in this picture, slopes down-

ward to drop more than 4000 feet in about

eight miles.

The lava must have been very liquid, for

single flows commonly extended for many
miles without much change in thickness.

But while the fiery floods spread, their sur-

faces began in places to crust over as they

cooled, and the juicy, rapidly-flowing ma-

terial beneath continually broke up the

crust and churned it along. Thus the whole

mass became a jumble of broken fragments,

with just enough liquid material to allow

it to flow. Then the liquid solidified to bind

the broken pieces and form "flow breccia,"

which is common in the Columbia River

lavas

Photo' by Courtesy of the Wifshin'gton National Guard-

Mij,......jjmwti|ii
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(Above) An imposing expanse in the northeast corner of Oregon. The
characteristically level skyline in general marks the top of the youngest

lava flow. Rivers have cut fine cross-sections of the flows here

When the Lava was forced through the feeders it was
charged with gases: water vapor, carbon dioxide, and

many others. As the molten rock spread over the land,

the pressure on it became much less, and we have an ex-

ample of what happens when we see the cap removed
from a bottle of charged water. Locally, highly charged

lava frothed violently, and the bubble walls solidified to

Stone that floats. The highly porous lava called

pumice is lighter than water

form a sponge-like rock called "pumice." In less highly-

charged and in more viscous flows the bubbles formed

with greater difficulty and rose more slowly, but they

were commonly of larger size, and those that were trapped

in the solid rock formed vesicles, which give the name
"vesicular lava" to that type of rock

When large gas bubbles formed in the solidifying lava

the type known as vesicular was provided

AMNH photos by Bicrwert
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But Let Us See what was happening to the appearance

of the Inland Empire as flow after flow poured out upon
it. We must realize that it was a broad reahn of moder-

ately mountainous country, on which rain fell, streams

flowed, and vegetation grew in more or less abundance.

The spreading liquid burned everything in its path, as

flood after flood poured over the land, filling the valleys,

rising to flood the lower hills, and eventually inundating

even the uplands over wide areas. Here and there excep-

tionally high, isolated hills stood above the sea of lava,

and to these the name "steptoes" has been given, after

the famous Steptoe Butte in eastern Washington. A view

from the top of this butte is seen above, a vast e.xpanse on
which erosion and the deposition of wind-blown material

have produced a landscape that resembles the wave-capped

surface of a great sea

Some Larger Mountain Groups also were too high to

be covered by the fiery liquid. One of these, the Wallowa

Range in eastern Oregon, rises in the background in the

photograph below. Snake River, in excavating Hell's

Canyon in the foreground, has cut through the lava flows

and exposed splintery-looking masses of older rocks which

were once hills but which were buried in the flood.

On three sides the flows sought their own level against

outlying higher land, but just how they ended toward

the west is not so well known. Possibly they simply

spread until they were stopped by their own cooling

Photo by Courtesy of the U. S. Department of the Interior, Geological Siinxy
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A Common and widespread result of the floods was
the interruption of established drainage courses.

Streams were dammed, and large and small lakes

were thus formed, particularly along the mountain
fronts in Idaho. Into such lakes the streams carried

sediment and leaves, logs, fruit, and other vegetable
debris. Today the geologist finds these plant re-

mains and learns from them something of the cli-

mate of the time. Strangely enough the trees were
largely of the deciduous kind, not the conifers of
the same region today. Maple, oak, birch, ginkgo,
and sycamore are found, also a species of sequoia,

a forerunner of the giant living redwoods.
Streams were dammed not once but many times,

and enough time passed between the outpouring of
many of the flows for the drainage to be re-estab-

lished, soil to form, and forests to grow and mature.

Thousands of cubic miles of molten rock could
not be removed from beneath the surface without
causing the earth's crust to yield. So the Columbia
plateaus settled, perhaps 2000 or even 3000 feet.

Photo by Courtesy of the IVashmaton National Guard

In fact in some places the base of the lava is today
below sea level. And while the center of the Inland
Empire was sinking, the edges were being lifted

up. Perhaps much of the lava came from under the

mountains that now border the lava plateaus, and in

that case the mountains may have been lightened

enough to cause them to "seesaw" up to reach what
is known to geologists as "isostatic balance."

At this time also the great Cascade Range was
rising and carrying up with it the overlapping flows.

Locally over the plateau large blocks rose and
settled independently, and where the lava could not
bend it broke, producing great faults. The photo-
graph above shows where the Whitebird Grade zig-

zags down the face of a great tear in the lava caused

by movement of adjacent blocks, between Grange-
ville on the plateau of Camas Prairie and Whitebird.
This great slope has evoked a gasp of wonder from
many a tourist as he suddenly starts down it, and
some of the best fossil leaves come from lake beds
that crop out along this road

9

The Lava Floods had forced the Columbia River
far north of its old channel, causing it to flow near
the northern limits of the Inland Empire. And since

there was no Cascade Range, the Columbia flowed
right from the lava plain to the ocean. Then, as now,
this mighty stream and its tributaries drained prac-

tically all of the Inland Empire.

As the crust began slowly to bend upward to form
the majestic Cascades, the westward flow of the river

206

was impeded. Had the uplift been faster than it was,
the river might have been dammed completely and
a huge lake would have been formed; but the cut-

ting power of the stream was too great, and the river

was able to gouge its channel faster than the crust

was uplifted. Thus came into being the noble gorge
of the Columbia through which the river still flows

on its way to Portland and on to the Pacific Ocean

NATURAL HISTORY, APRIL, I94I



With the dawn of the Quaternary period about two

million years ago, the whole earth began to feel the

effect of changing climates. The polar icecaps ex-

panded, and alpine glaciation began in mountain

ranges much nearer the equator than formerly.

Eventually a great glacier pushed down the Oka-

nogan Valley and spread out in a broad sheet upon

the northern part of the Inland Empire. And the

mighty Columbia, throughout a part of its course

in central Washington, was shoved relentlessly

southward by the advancing ice, just as it had for-

merly been crowded northward by the lava floods.

When the ice had shouldered the river as far

southward as it could, the stream, swelled in volume

by the melting ice, "dug in" and cut for itself a new
channel. But when the ice sheet had retreated and

exposed once more the old channel of the Columbia,

the river triumphantly re-occupied its former course

and left the other one high and dry. Thus came into

being the Grand Coulee, which is illustrated below.

The frowning bluffs in this photograph once looked

down upon the chilly, flooded Columbia River of

glacial time. The size of the ancient river is brought

forcefully home by the magnificent dimensions of

this steep-walled valley. The end of Steamboat Rock,

once an island in the glacial stream, shows on the

right near the middle of the Coulee

Photo i).v Courtesy of the U. S. Department of Interior, Bur
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1A A Many-Times Magnified Niagara once plunged over bia poured down into Falls Lake, which remains today

the great cliff illustrated above, when the swollen Colum- at the foot of this horse-shoe cliff in the Grand Coulee
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As Shown above, the soil over much of the Inland Empire is many feet

thick, and it is the boon of the wheat-growing Palouse country and other

sections of the Inland Empire. How this deep soil was formed has long been

a subject of debate. One group firmly argues that the soil was formed largely

in place, by the weathering and disintegration of the topmost lava. The other

holds that it was largely deposited from the air, in which it may have been

carried great distances by strong winds. The latter group points to the fine-

ness of the panicles and the great quantities of dust that are carried about by

strong winds today.

But other parts of the great Inland Empire have practically no soil at all

and are called "scablands." There the surface is in many places virtually as bare

as a billiard ball. Was there ever soil over these parts.' Was it removed by

wind or running water as rapidly as it formed.' Especially east and southeast

of the Grand Coulee the scablands are complexly scored by channels that

must be old water courses. But the complete explanation is not yet known

The Soil of the Inland Empire is rich. The semi-aridity of the area prevents

large parts of the plateaus of the Columbia from being intensely culti^ated;

nevertheless wheat grown in the Inland Empire amounts to nearly 50 million

bushels a year (see photograph below)

Photos by Courtesy of the U. S. Defailm
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This brings us to the last and short-

est chapter of our story, which be-

longs to man and to what he is at-

tempting in this great empire. Human
endeavor has already yielded rich re-

turns. This far-flung mountain and

desert-bordered land even now sup-

ports a sizable population of sturdy

Americans in spite of the long, dry

summers, during which the water

problem is in the minds of all. Scarcity

of water might seem surprising in a

region crossed by such great rivers as

the Clearwater, Salmon, Snake, and

Columbia. But the reason is plain.

Most of the streams are fed from the

highlands bordering the plateaus and

flow throughout most of their courses

in deep, steep-walled canyons. Irri-

gation is therefore frequently impos-

sible except in the lower parts of the

valleys, as is apparent in the photo-

graph at right. This shows the valley

of the Salmon River near Grange-

ville, Idaho, where the river, in carv-

ing its valley, has left a well-devel-

oped, step-like terrace on each side.

These terraces resulted when the river

was able to cut a wider valley than it

Photo by Cotlrtesy of the Washmqton National Guard

has succeeded in doing at its present

level. Its task in doing this may have

been simplified by the presence of one

of the relatively soft lake beds that

are abundant between the layers of

lava in this vicinity

13

But the Vision of our modern em-

pire-builders is broad. Streams once

blocked by seething lava or glacial

ice can also be dammed by man.

Power can be developed on a vast

scale, great storage reservoirs can be

provided, and township after town-

ship irrigated. Already we have Bon-

neville Dam across the Columbia in

its deep gorge through the Cascades.

And farther upstream the much
vaster Grand Coulee Dam project is

well along toward completion, as

shown in the photograph at right.

Here is being built the largest man-

made structure ever conceived. At this

point the Columbia River has carved

through a relatively thin cover of lava

flows and filed its way deep down into

an underlying granitic hill. The flows

are the dark, horizontally-banded

rocks near the hill top, whereas the

granite is as light as the concrete of

the nearly-completed dam.

The great valley will be flooded

150 miles to the Canadian border.

Giant turbines will convert river

energy into electric power, a fraction

of which will be used to pump river

water nearly 300 feet above the reser-

voir level into the Grand Coulee, where

it will again be impounded in a reser-

voir nearly 20 miles long. From this

higher reservoir the water will be

distributed for irrigation over the

broad, parched area southward to-

ward Pasco on the Snake River.

Thus ends the story of the Inland

Empire. We have traced its history

from the dim geologic past to the

present. Many events have been re-

corded in its rocks and landscape since

the first fiery floods welled out over

its primordial surface. Even stranger

things may happen in the future as

man learns to control more and more

of nature's processes

Photo by Courtesy of the U. S. Department of lute
14
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GEM FOR APRIL
The diamond, unrivaled for its enduring hard-

ness, is bright in beauty and soft in sentiment

By Frederick H. Pough
Assistant Curator, Geology and Mineralogy,

The American Museum of Natural History

LEAST traditional of all the birth-

stones is that selected for April,

J because the diamond was prob-

ably not known to the ancients. It first

appears as a birthstone in the revised

breastplate of the early eighteenth cen-

tury Poles, substituted for sapphire.

By then, of course, the singular

qualities of the diamond were well un-

derstood and impressed upon the

minds of all, even though the stone

had been invested with mj'stery for

many years. It was so hard it could

not be worked, and the Hindus (who

first had the stones in any quantity)

cleaved out flat flakes which then were

set in jewelry, often with colored foil

beneath them. It was not until many

years later that it occurred to anyone

that diamond itself could be used to

cut diamond, and we then see for the

first time some of the beauty of this

unique stone.

The name is derived from Greek

adamas, which means "the unconquer-

able," and was given because of the

diamond's resistance to any kind of

abrasion. A myth asserted that dia-

mond could not even be crushed upon

an anvil, so hard was it—a severe ex-

periment for any gems which were so

tested. For this hardest of all stones

has an excellent cleavage and can be

crushed as readily as many other

stones. Later the belief arose that

stones became soft and workable only

after being dipped in fresh goat's

blood.

Diamonds are composed of pure

carbon. Though carbon is a light ele-

ment, diamonds are relatively heavy,

because the carbon molecules are so

closely packed in the crystal network

that they weigh more, just as a box

full of sand weighs more than the

same box filled with agate marbles.

This form of pure carbon is colorless,

when truly pure, but, like so many

gems, very minor traces of impurity

tinge the gem with color. Diamonds,

which are among the commoner gems

(the engaged couples of the world

could not all be supplied with any

other of the more precious stones),

have been classified according to color.

A fine white, with perhaps a tinge of

blue, is regarded as most desirable,

with yellow shades subtracting from

the cost. When the coloration is at-

tractive and becomes intense—rose

perhaps, canary yellow, green, blue,

or rarest of all, ruby-red— , the rarity

and value are enormously increased.

Once the only source of diamonds

was India, and many strange tales

arose about the hiding place of these

remarkable gems which filtered

through to Europe. A common story,

recounted in another version in Sind-

bad, is of a wonderful but unapproach-

able valley, the floor of which was

studded with loose crystals. Pieces of

meat tossed into the valley tempted

eagles, who unwittingly carried the

adhering crystals to their nests, from

which they were gathered by intrepid,

or terrified, explorers. It would be in-

The 125-carat Jonker I

Photo by Courtesy of Harry IVinstou

The President Vargas diamond, a

handful of the world's hardest mate-

rial. Scheduled for cutting this month

Plioto by the author

teresting to trace the origin of this

myth, which is related in many ver-

sions in many lands.

When the Indian deposits were be-

coming exhausted, new finds were

made in Brazil, and for many years

Brazilian stones supplied the entire

civilized world. Discovered in 1729,

the Brazilian deposits, which are

principally in stream gravels were

operated at first by the Portuguese

Government with slave labor, during

which time a few important stones

were found. The discovery of the

South African deposits struck a blow

to the Brazilian workings, but recent

work has been more intense, and sev-

eral large stones have been found in

Brazil in the last few years. The larg-

est, now known as the "President

Vargas," weighs 726.6 carats and is

slightly heavier than the recently

found Jonker from South Africa.

The South African deposits were

found to be of importance around

1870. They soon superseded all the

other known deposits and have con-

tinued to be the principal producers

down to this day. The United States

has one diamond "pipe" (in Arkan-

sas) which has produced stones of ex-

cellent quality, but it is little exploited

at present.

Most of the mytlis connected witli

the diamond arise from its hardness.

There was a belief that it would break

the teeth if it were put into the mouth

or rupture the intestine if swallowed.

A flawed stone was believed to bring

misfortune ; and the shape of an uncut

diamond was thought to be of signifi-

cance. A triangular stone was said to

cause quarrels, a four-sided stone to

cause vague terrors, and a five-sided

stone to bring death. Only a complete,

six-pointed octahedron was lucky.

Swallowing of diamond dust was sup-

posed to be fatal, and the celebrated

artist Cellini reports that he once

escaped deatli only because of the

fraudulent use of citrine quartz for

diamond by someone who had been

ordered to prepare sucli a fatal dose

for him.

]\Iorc modern legends attribute

good fortune to the wearing of the

diamond. To him who wears this stone

come strengtli, fortitude, courage, and

hence victory, and power to resist the

devil and keep away nocturnal spec-

ters. However, as one author sagely

suggests, diamonds were not too safe

to own even though they rendered the

owner fearless, for it was sometimes

healthier and more conducive to lon-

i;evitv to have a little fear.
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ANGKOR
THE LOST KINGDOM
OF THE KHMERS

By Truman Bailey

'ings and photo by Truman Bailey
from Three Lions

Deep in the jungles of Indo-China, women fought

beside men in the war that resulted in the ruin of one
of the most spectacular and mysterious empires of the

past. Today the drums of war sound once more near

this historic site
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Accustomed as we are to hearing the story of

/-* civilization told against the background of

-^ -*- Greece and Rome and Egypt, we are apt to

lose sight of other glories of the ancient world. One
of the most spectacular and mysterious empires of the

past is the vanished kingdom of the Khmers. Located

in dense jungle in southeastern Asia, its ruins tell

their own version of the age-old cycle of conquest

and decay, in a region on which the spotlight of

international strife has recently once again been

turned.

Three hundred miles northwest of the port of

Saigon in French Indo-China and approximately lOO

miles from the frontier of Siam, or Thailand, stands

the ancient capital of the Khmer Empire, a city en-

closing an area of five and one-half square miles. This

vast metropolis, Angkor Thom, has been described as

being richer in architecture than fabulous Babylon at

the time of Nebuchadnezzar, and more powerful than

Carthage at the time of Hannibal. The towers of the

temple, Angkor Wat, rose as high over the teeming

city as those of the cathedral of Notre Dame. And con-

servative estimates have indicated that over a million

persons once occupied the capital. All of which only

heightens the haunting mystery of why the powerful

and highly cultured people deserted their well-

ordered metropolis. What happened to them ?

For centuries before its real discovery, reports of

the ancient kingdom were regarded by Europeans as

too fantastic to be believed. As early as the seventh

century, Cambodia is mentioned in the literature of

China; and a precise, factual diary of the people and

their habits during the year 1295, at the peak of their

civilization, was recorded by a Chinese ambassador to

the royal court at Angkor.

The fascinating story of Angkor first attracted

wide public interest in the Western World when
Henry Mouhot, a daring French naturalist, searching

for rare plants and accompanied by only a handful

of native guides, penetrated deep into the jungle of

Indo-China and came upon the breath-taking ruins of

the mysterious ancient city. His glowing description

of what he had seen, published in the Tour du Monde
in 1861, electrified the French Government into ac-

tion, and no time was lost in gaining jurisdiction over

the important site. Already settled in Indo-China, the

French Government established a protectorate over

Cambodia and started the momentous work of exca-

vating Angkor from the jungle that had engulfed it

for five centuries.

The important prize won immediate acclaim from

the archaeologists who hastened to the scene. Just

where the Khmer people came from remains in doubt,

but there are many things to suggest that they had a

spiritual and cultural bond with India. They were

presumably ruthless conquerors, and were actively

engaged in conquest and aggrandizement from at least

the sixth century to the thirteenth. Early in the ninth

century, under Yagovarman II (a Javanese, probably

from Sumatra), they founded Angkor, whii;h means

"The Capital," and the basis of their supremacy in

Cambodia was established. Settled in this seemingly

impregnable stronghold near Tonle Sap ("The Great

Lake"), they ruled through the ensuiiig centuries,

and the trumpeting of their fearsome, armored battle

elephants echoed over all this southeastern portion of



Asia. A well-equipped navy added to their conquests

around the lake and along the Mekong River, while

countless slaves toiled unceasingh' to move the huge

sandstone blocks from the Pnom Culen Mountains to

the plain of Angkor, to build temples, roads, and

bathing pools.

The progress continued well into the fourteenth

century. From the wealthy land the toll was so large

that, finally surfeited with feats of arms, the Khmers
relaxed to enjoy the opulence of their conquests. Per-

version and easy living softened the sturdy fiber of

the race, and greedy princes started plotting among
themselves. Meanwhile the star of the oppressed peo-

ples of Thailand to the west was rising, and the An-
namese to the east were gaining strength. Raiding

parties swept out of the jungle in sudden forays. Sur-

prised at their successes, these parties grew in size

until huge well-equipped, well-trained armies were

thundering at the city gates. The power of the

Khmers, divided within, made its last stand with

women fighting shoulder to shoulder by the men in

an attempt to repel the invaders. But the end was in-

evitable, and finally the power of the once invincible

nation was shattered.

Unrelenting, the attackers attempted to destroy

every vestige of the hated civilization. But the Khmers
had built well, and the solidly-placed standstone re-

sisted their efforts. The invaders were forced to con-

tent themselves with bashing in the faces of the sacred

statues, toppling over walls, and tossing hated idols

down deep wells, from which they are to this day be-

ing recovered.

The Khmers, completely shattered, sought the pro-

tective wall of the jungle and settled first by the

shores of the great lake. To the south and east of it

on the banks of the Mekong they established a new
capital at Pnom-Penh, in the fifteenth century. But

owing to frequent invasions by the Siamese from the

west and the Annamese from the east, the unhappy

kingdom was reduced to a complete shambles.

Today two routes take the enterprising traveler to the ruins of Angkor.
One, from the seaport of Saigon, makes use of bus, river boat, or hired motor-

car. The other, from Bangkok, follows the railroad through the otherwise

impassable jungle to Aranya on the Siamese-Cambodian border, thence by
motorcar to Angkor

Once one of the world's great capi-

tals. Possibly the last prince of the

Khmer Empire looked out upon the

ruins of his city much as the modern na-

tive is doing in the photograph at right

Photographs by
Truman Bailev

from Three Li,

(Right) The plant world triumphant over the works of man. We can imagine the

sensations which must have stirred Henry Mouhot, the French naturalist who brought

the ruins to public attention in 1861, when he came upon them buried beneath the vege-

tation of centuries. In the steaming jungle, vegetation grows almost as fast as it can be

cut away; and though men are battling on many fronts to preserve the buildings, suffi-

cient funds are not available to win a decisive victory
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(Left) Today, as the visitor ap-

proaches and the forest opens up
revealing the Bayon, the first im-

pression is of a great pile of red-

dish-gray sandstone almost to-

tally lacking in organization

Photographs hy
Truman Bailey
from Three Lion

(Left) But as a closer view is obtained the great pile of

sandstone resolves itself into a shimmering mass of gigan-

tic faces. The deadly silence which hangs over this ghost-

like scene, where once the sound of voices filled the air,

makes it an uncanny experience to behold these giant relics

of a vanished glory

(Bclou lift) The Victory Gate is one of five gates which

led to the town of Angkor Thorn through the great pro-

tecting wall, which still stands J ach gate is 65 feet high

and culminates in four human heads, said to be of the

Hindu deit\ Sua, facing the four points of the compass.

Through these gates filed the hosts of the Khmers, return-

ing from thtir raids o\Lr the far flung Indo-Chinese

peninsula

The ro\aI cit^ of Angkor Thom was founded in the

ninth ttntury Surrounded b\ a moat ^28 feet wide, and

a wall ^0 feet high, the enclosure of three and one-half

square mi'es ultimatch pro\ed too small for the growing

metropolis The city spread until it sprawled over an area

of at least 20 square miles The living quarters of the peo-

ple, which have seldom been mentioned, were doubtless

built of wood and added greatly to the impressiveness of

the cit), though they ha\e long since disappeared



(Left cvid above) One hundred and seventy-fi\e of these gigantic

human faces, six and a half feet from brow to chin, appear on the

towers of the Bayon. This temple represents the flourishing period

around the end of the twelfth century. The faces were first conceived

as a compliment to the Bodhisattva Lokesvara, but the temple was

later dedicated to Siva. These sculptures, which represent an enor-

mous amount of physical labor as well as artistic skill, reveal a civiliza-

tion in which religious moti^es were dominant
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The architfctural (,enius of the race of people who built

Angkor Thom found its fullest expression in Angkor Wat,

the temple of the capital (ahoie). Rising 215 feet above the

plain, it stands today the best presers'ed of all the Angkor

monuments. A faultless organization of mass, it was designed

to impress pilgrims who came to worship at this sanctuarv

of Vishnu, whose statue rests beneath the dome of the

central tower

(Top, light) The temple of Angkor Wat, like all the

other buildings at Angkor, was laid out on the points of the

compass. But Angkor Wat faces west, instead of east, to

accommodate the countless pilgrims approaching by a road

which passed along its western side. A rectangular moat over

three miles long enclosed the great building, across which

runs a causeway paved with laterite resting on stone founda-

tions four and one-half feet thick. This makes an avenue 225

yards long, bordered on each side by a parapet representing

a serpent, a portion of which may be seen in the accompany-

ing photograph.

King Suryavarman II, who built the temple to Vishnu,

god of preservation, saw to it that his own likeness appeared

frequently in its epic carvings. Khmer history is depicted on

the sculptured panels, one of which is almost half a mile long

(Right) This great avenue, elsewhere in Angkor, was

demolished by the invaders, but an effort has been made to

replace the existing parts. We are told by the Chinese am-

bassador Tcheou Ta-Kouan that 54 genii supported the giant

Naga, or serpent, bordering the roadway. This would make

a total of 108 statues to each avenue, which is still considered

a sacred number in parts of far-off India and Tibet
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Experts conclude that the Khmers were skillful wood-
workers who adapted their technique to stone. The huge
blocks were quarried from the Pnom Culen Mountains, 25
miles northeast of the capital. From there they were rafted

down the river to the great lake and dragged overland with

wooden winches by slaves. The buildings are built upon a

mound of solid stone laid very close together in interlocking

fashion, without use of cement.

The architects created superb entranceways like that at

left, and there is evidence that doors once swung in the

frames, though the wooden parts have been stolen or have

rotted away. Adept at smelting, they used much iron, and the

tools and weapons found are almost identical with those in

use among the modern inhabitants. Towers like the one
shown here were doubtless gilded, as there is still evidence of

a yellowish crust. Furthermore, the Chinese ambassador to

Angkor at the end of the thirteenth century mentions its

"towers of gold."

As each succeeding flight of stairs mounts heavenward at

Angkor Wat the pitch becomes steeper and the flight longer

Photographs by Trh ailey from Three Lit

(Belotv) The joyous "Terrace of the Leper King," session of him, as though he had been thrust into an

whose designation is of unknown origin, is a zigzagging

passage, open to the sky above. Today countless monkeys

chatter in the treetops and brilliantly plumaged birds flut-

ter about, scolding when they are disturbed. As the visitor,

moving silently on the matted greenery, explores this lost

kingdom, an indescribable sense of excitement takes pos-

imaginary world created by the pen of Rider Haggard

(Below) The deities which line the inner passage of the

terrace represent all manner of attendants to the king,

including jugglers and sword swallowers



(Left) A NINTH CENTURY
Khmer figure from the

Angkor region: the head of

a devata

(Right and belotv)TwoEXAMPLES
of twelfth century Khmer sculp-

ture from Angkor: heads of bod-

hisattvas

(Below) A post-Khmer Bud-
dha of the fifteenth century,

from Ayuthia in Thailand, 220

miles northwest of Angkor



(Left) The only people now actually

living in the ruins of Angkor are mendi-

cant Buddhist priests, who have a monas-

tery within the precincts.

The purest form of Buddhism became

corrupted as it spread through the Orient.

In Cambodia today a doctrine known as

the Hinayana, or "little vehicle," is cur-

rently popular. But in ancient Angkor,

the Mahayana, or ""great vehicle," was in

vogue

(Left, below) At every turn the visitor

is greeted by lovely maidens, devatas and

Apsarases, Buddhist divinities who smile,

dance, and offer flowers

Fhese many divinities are ladies in vv air-

ing to the gods and make Angkor \X'at

a lorncr of Vishnu's heaven
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Yesterday and today on the

site of the Khmer Empire



The musicians (above) follow no written score. The theme hab been handed

down from generation to generation, and the players may improvise at will.

Gongs, drums, and a reedy flute are favored instruments. Rice paste gives the

drums a higher note, and they are played by tapping and rubbing

(Right) The dancers balance their weight firmly on their bare feet, rarely on

their toes, and the graceful postures of their hands and feet resemble closely

those in many of the ancient sculptures. These action photographs were not

posed but were part of the continuous ballet. Though the Cambodian ballet is

sometimes slow of tempo, the postures frequently follow each other in such

rapid succession that the effect is like the fluttering of a bird
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(Below) The dance of the fans is centuries old. Rarely,

however, in modern times is the native ballet witnessed

actually within the ancient temple, for the troupe generally

performs publicly on the outside

(Above) The carvings on the walls show dancers

in poses similar to those followed today

The performers are exclusively girls, but men are

indicated by knee-length breeches and other dis-

tinctions in costume
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(Right) The costumes are painstakingly

made and are highly valued. Dull reds,

yellows, purples, and greens predominate

in a low key, through which is interwoven

a rich pattern of gold. The jewelry is gold,

heavy and studded with uncut gems. The
headpiece is papier-mache, gold-leafed

and set with gems or glass of proper color.

Thus against the background of their

ancient monument, the people of Cam-
bodia preserve some of the living art of

the mysterious Kingdom of the Khmers

(Above) The faces of the dancers are heavily coated with thick white

powder, their eyebrows penciled, and their lips painted a brilliant red.

Centuries ago, Tcheou Ta-Kouan wrote in his famous diary, "Among
women of the nobility you will find persons white as jade," an appearance

probably resulting from this same practice

(Left) The hands of the dancers are employed to create an infinite variety

of lovely patterns
Photos b\ Tntman Baihy pom Thie



THIS ROBIN OF MINE—From some place south he gypsies

along, giving his cheery morning salute, ayid as if by magic each

spring he finds his way to my hack yard, making it a robin resort

full of robin affairs

By Roy L. Abbott

I
CALL HIM my robin because each year for the past

five he has suddenly bounced into my tiny back

yard about the middle of April, to remain with

me till September. I know him to be my robin be-

cause of a shiny copper band around his leg with

which I presented him when he blundered into a

sparrow trap the first year of his arrival, and better

yet by the fact that he is a freak in color. Half of his

tail feathers are white.

I believe that he knows me, too. At any rate, from

the very moment of his coming he shows no fear.

The four or five other males who usually arrive

with him keep at a respectful distance, but he darts

about as certain of himself as if he owned the place.

He comes within arm's reach of me to take a proffered

worm, gazing at me steadily all the while with his

great dark eyes, each of which is so large that it

occupies as much head space as his brain. If I had

eyes of proportionate size, each of thefn would weigh

two and a half pounds.

Where did he come from ? Well, he hasn't told

me, of course, but I can safely wager that it was

somewhere south of me; and if he is as fond of his

winter home as he is of his summer resort, he prob-

ably goes back to the same little spot each fall. But

whether he spent his first winter in southern United

States, ]\Iexico, or only 200 or 300 miles away, he

was doubtless born here in lowii. On that long iirst

journey north, why did he happen to choose my back

yard as a nesting place, and how does he manage to

find it each year without map or compass? Nobody
knows the full answer to those questions, and as I

stare at his sleek, well-groomed form, I can only

guess. Certainly as I see him this morning, although

he arrived only yesterday, he shows no fatigue and

no travel stains, nor loss of much of his fat reserve

on his probable 1000-mile trip.

But uncommunicative as he is concerning his jour-

neying, men have found out certain things about his

doings and those of his fellows, and even I catch onto

some of his ways now and then. For one thing, from

what I have seen of him and what I have read, he

doesn't make all this north-south trip as a nonstop

flight as do some of his cousins, the golden plovers,

for example, who fly over the sea. With him it's

rather a sort of picnic-journey—or maybe I should

say, a stag party on the northbound trek, at least,

for the males commonly migrate together in the

spring. Hence my robin looks clean and well fed this

morning, for he started north probably a month ago

and has been taking his time about getting here, fly-

ing two or three hours at a stretch, perhaps, and

then stopping off for food and rest whenever he felt

like it. Moreover, in that two or three hours of

flight he may not have covered more than 50 or 75

miles, for contrary to popular opinion, my robin

doesn't average more than 25 miles an hour while

migrating.

Just a few days ago, a small flock of robins—

I

judged them to be migrating—happened to parallel

my path along a country road. They stayed with me

for half a mile or more, and during that period the

speedometer of my automobile showed almost ex-

actly 25 miles per hour. At various times, also, I

have studied mourning doves in the same fashion,

and although commonly supposed to be speedsters

among the birds, I have never clocked one at more

than 50 miles per hour. Audubon believed that mal-

lards average about 80 miles per hour in steady flight

and that on occasion they can make 120. But in my
judgment, the distinguished naturalist far overesti-

mated their real speed, for a group of higli-flying

mallards that I pursued in an airplane last year on a

windless day could make only 65 miles per hour, and

they were obviously terrified and putting out all

their power.

Part of the confusion in the popular mind con-

cerning the speed of birds is doubtless due to failure

to understand the difference between "air speed" and

"ground speed," this last term meaning speed with

reference to objects on the ground. Winds, whether

the bird is flying with them or against them, make

no difference in the air speed of a bird but they make

all manner of difference in its ground speed. Sup-

pose, for example, that on a calm day a bird flying at
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its 'best pace can make just 40 miles per hour. In this

case its air speed and ground speed are the same, 40
miles per hour. If now we imagine this same bird

flying its fastest down a 20-mile wind, its air speed

is still the same but its ground speed has stepped up

to 60 miles per hour. Such a bird, flying against a 20-

mile wind will still have the same air speed but will

be making only 20 miles per hour ground speed.

Thus, the actual or air speed is what he should mean
when we speak of how fast a bird can fly.

How did he find his way?

But regardless of his speed or how long he took

to get here, the fact remains that my robin is here.

And, as I asked a while back, how did he happen to

land in my back yard, and how has he managed to

find this same little spot year after year ?

Perhaps the answer to the first question is simple

:

my robin just happened to land in my yard, and tak-

ing a fancy to his surroundings decided to remain

there. But if I knew the full answer to the rest of the

query: how did he find his way back to it again the

next year, I'd know more than all the students of

bird ways have been able to find out. My robin, of

course, is not alone in his ability to find his way back

to his little summer home ; countless species of birds

do this every year, and experiments have shown

many birds to have an uncanny ability to return to

their homes or nesting places even when forcibly car-

ried far into strange country. Thirty years ago, Wat-
son proved the ability of sooty terns to get back to

their nests even when transported 1000 miles by

water from their normal range. These birds were

carried below the deck of a ship and hence could not

see where they were going, yet they were back on

their nests in five days after their release. Lincoln

records that cowbirds banded in Illinois and then re-

leased at various widely separated points showed re-

markable ability to return to the banding station;

also that pintail ducks captured and banded in Lou-

isiana and then released along both the Atlantic and

Pacific coasts, were subsequently recovered at the

same station or along the Mississippi ; also that five

out of seven swallows got safely back to Bremen,

Germany, after being released near London over 400
miles away. The greater shearwater is a familiar

bird to North Atlantic fishermen, but so far as we
know, it breeds only on one small island in the South

Atlantic, about midway between Africa and South

America. Imagine a navigator traveling from the

North to the South Atlantic in search of this tiny

island without the fullest equipment, yet the shear-

waters, equipped with nothing but their natural

senses, show no difficulty in finding it.

What then are these "natural senses" that birds

use in finding their way back when carried forcibly

from their homes or in performing their normal mi-

grations? Many students of bird migration still be-

lieve that birds depend largely upon the sense of

sight, and that their lines of flight—the so-called

"flyways"—are closely associated with the topograph-

ical features of the country. In other words, they

believe that birds steer their paths by objects on the

ground, such as watercourses—things fixed in their

memories from a former trip. According to these stu-

dents, the young birds of the season are led over the

route by the olderbirds, and this first guided trip is sup-

posed to be sufficient to fix in the visual senses of the

bird a memory of the migratory path. Interesting as

this idea is, however, it breaks down when generally

applied, for some birds, such as western sandpipers,

do not travel in flocks of old and young together.

The young birds do not migrate until about a month
later than the parents. These young birds then must

have an instinctive sense of direction of the place to

be reached, for they have never been over the ground

before.

By bird's-eye view?

Birds undoubtedly have wonderful powers of sight,

and after once traveling a given route, probably re-

tain many visual memories of its topographical fea-

tures. But what about those that migrate at night

and in dense fog? Murres and other birds are known
with certainty to fly unerringly through miles of

dense fog, in which an aviator without instruments

could not possibly keep an even keel, let alone a

straight course. Obviously birds cannot depend upon

topographical features to guide them under these cir-

cumstances, but it is only fair to say that anyone who
has ever traveled at night in an airplane knows that

nights are rarely so dark as to obscure all objects

upon the ground, particularly rivers and shore lines.

Hence birds might easily depend in part upon visual

memory while migrating at night. In the case of fly-

ing over long stretches of water, however, the situ-

ation is entirely different. Because of the earth's

curvature, even with eyes that were unlimited in

range of vision, a bird flying across the Gulf of Mex-
ico, say at a height of five miles, could then see only

about a third of the distance to be traveled.

Therefore it does not seem that my robin's sight

alone—for he, too, does some night journeying—or

even all five of his senses working in co-operation,

would be sufficient to explain how he finds his way
to my back yard. In addition to his ordinary senses,

there must be something else in that little black head

of his—something which for want of a better term

I am going to call a "sense of direction." Eyes and

228 NATURAL HISTORY, APRIL, I94I



ears and his other senses doubtless aid him greatly,

but these alone are hardly sufficient to guide him.

But regardless of how he manages to find me each

spring, his chief business after getting here seems to

consist entirely of three things: to get something to

eat, to keep out of harm's way, and to raise a family.

He seems particularly bent upon the food-getting

business for the first few days after arrival and

bounces about my back yard busily filling his belly

with earthworms, seemingly unmindful of the sev-

eral males who came with him. There are still plenty

of worms for all, and no female has yet made her

appearance.

My robin is an expert at catching these big, slip-

pery worms. I never tire watching him at his hunt-

ing. Away he goes, racing like mad for a yard or so

on those slender, wire-like legs, finishing his run

with a few mighty hops and, at the conclusion of the

last one, tipping his head close to the ground as if

listening or peering intently. Then a few vigorous

pecks, and he has grabbed something. Yes, it's a

worm, and my robin sits back on his haunches pulling

steadily. There must be nothing hasty about this

extraction business, as experience has taught him,

else the earthworm, clinging with all its powers by

means of bristles which catch on the sides of the tun-

nel, will break in two. But the worm will tire from

a steady pull and give in presently, and my robin

seems to know this. There ! the worm lets go sud-

denly, and the puller almost falls over backwards.

Then two gulps, the worm is in his crop, and away
he bounces in search of another.

Robin schedule

Well, Mrs. Robin, or at least the female destined

to become Mrs. Robin, arrived last week, and things

have been different in my back yard. For one thing,

there are no males other than my robin there now.

He saw to that at once. Of course there were some

fierce brawls at first, but the other males seemed to

feel that my robin had preemption on the place and

soon gave up the struggle. Other later migrating rob-

ins drop in occasionally for a bit of food, but m\'

robin sees to it that they don't tarry long. Possibly

that is one reason why robins have such a wide nest-

ing range north and south : the earlier birds take up

all the nearby places and the later ones are compelled

to travel until they find unoccupied territory.

But now that Mrs. Robin is here and all rivals

have been driven off, things soon settle down to a

regular schedule of robin affairs in my back yard.

May 1 : my robin decides that the crotch of a big

elm is the proper place for a nest, but Mrs. Robin
decides differently. She chooses a two-by-four that

forms a ledge just inside my garage window, and

everyone is satisfied, including myself, for I can

watch easily what's going on. May 2 : the nest is well

under construction. Although it is completed within

the next two days it remains empty for yet another

day, probably because of its muddy dampness. My
robin takes no part in its building, but is seemingly

an interested onlooker. Four eggs then appear, one

on each successive day. On May 9, with the coming

of the last egg, Mrs. Robin settles down to a twelve-

day vigil, leaving the nest only long enough to eat.

During her absence my robin does not sit on the

nest, nor does he feed his mate while she is on the

nest—as is the gentlemanly custom of a male rose-

breasted grossbeak who is nesting nearby.

Family responsibilities

But my robin is greatly concerned for all that, and

when the four tiny young appear on May 21 or there-

abouts, he at once takes an active part in feeding

them. From a darkened corner inside my garage I

spend hours watching this feeding game and I am
amazed by what I see. With a good pair of field

glasses at such close range I can watch everything

that goes on, almost as if I held the nest and birds in

my hand. My robin and his mate take turns alight-

ing upon the edge of the nest, each time with some

kind of provender in their beaks, and each time the\'

arrive four wide mouths are automatically thrown

open to receive the offerings—wireworms, June

beetles, crickets, grasshoppers, white grubs, hairy

caterpillars and smooth ones, earthworms and centi-

pedes, these, and even other creatures such as snails,

all in endless succession from early morning until

nearly dark. All four mouths fly open at once, and

my robin places his beak with the food far down one

of these gaping throats. But he sometimes withdraws

his beak, food and all, and offers it to another Hence.

I believe Herrick is right when he says that the par-

ent bird always finds out which one of the young is

hungry by first placing the food deeply against the

inside of its throat. If the youngster is hungry it will

make a swallowing action, and if it isn't, it won't.

And if it doesn't make the swallowing reflex, the

old bird then ofifers the morsel to a second youngster,

sometimes even to a third before getting the proper

response.

But such gourmands are they that it is small won-

der that a young one (which I weighed) nearly

doubled its weight in one day. And in ten days the

four were crowding the nest almost to overflowing.

Feathers sprouted from their skins like weeds from

ricli soil. In fact, so rapidly did they transform in-

sects and worms into robin-flesh, they were out of
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the nest in less than two weeks, feeble flyers at first,

but able to run around hard at the heels of my robin,

who now takes practically all the burden of caring

for them. For almost before the first brood are able

to run about, Mrs. Robin has started a second nest.

JVhy does he leave mef

So the spring and half the summer for my robin

and his mate are largely a continuous round of fam-

ily cares. They are often terribly agitated by the ap-

pearance of a casual cat or dog, and in spite of my
frequent presence, never allow me to approach with-

out vociferous protest. Hence, by August both look

somewhat worn and a bit tired. It is not long before

they and their two broods begin to leave my yard

—

adding their numbers presumably to a great flock of

robins which is nightly roosting in a nearby clump

of box elders and young cottonwoods. Mr. Robin vis-

its my yard occasionally until about the middle of

September, sometimes accompanied by a few of his

speckle-breasted young; but somehow he appears rest-

less, and I can guess that the age-old urge of migra-

tion has come upon him again. In a few weeks he

will be leaving me. Why? Is it because it will soon

be too cold for him here? No, for experiments with

many of our insect-eating, summer-resident birds

have shown that all of them may be kept confined in

outdoor aviaries at sub-zero temperatures if supplied

with plenty of food. Also, each year, a good many

robins seemingly lose their desire to migrate and re-

main north—even in the latitude of Duluth—all

winter. Besides, my robin leaves the yard long before

it is really cold, while the insects are still plentiful

and before the earthworms have gone deep into their

burrows. Apparently, then, migration is not just a

matter of either temperature or scarcity of food or of

both combined, although both perhaps played a part

in far-distant times and doubtless play a part even

today.

Perhaps, say one group of theorists, all birds of

the Northern Hemisphere were nonmigratory in a

distant geological time when conditions of food and

temperature were such as to allow them to remain

there the year around. But there came a shift in the

climate, ice fields formed in the north and, advancing

southward, drove the birds before them, thus causing

a great concentration of birds in the temperate and

tropical latitudes. Then came another shift in tem-

perature, and the icecaps began to retreat, especially

in summer, and the inhabitants of the congested re-

gions eagerly repopulated the ice-free parts, retreat-

ing, of course, southward, each winter. Therefore,

in migrating, our birds are only repeating today the

great racial movements that took place in the past,

movements associated with the north-south shifts of

the ice sheet.

No, says another group of theorists, the ancient

home of all birds was in the tropics. Here, due to

pressure of population, especially during the breeding

season, many birds pushed out from the crowded re-

gions to places where competition for food and nest-

ing sites was less keen. All of these adventurers, of

course, retreated southward each autumn before the

advancing winter. As the northern ice sheets receded,

birds ventured still farther north in the spring but

always remembered to retreat to their winter homes

at the onset of cold weather.

So, according to these theorizers, a bird of today

in migrating may be obeying only an ancient pattern

laid down in its nervous system as the result of stim-

uli now long gone, a pattern perhaps even partly

useless today but still functioning—a behavior re-

action somewhat comparable to my wearing buttons

on my coat sleeves, things for which I can see no use

or meaning.

Still others, cashiering most of the above theories,

see in bird migration largely a physiological reaction,

originating in the sex organs, structures which they

say develop periodically as the result of the increased

light of the advancing spring. In fact, experiments

with birds subjected to artificial light conditions like

those of spring, indicated that a condition of the sex

organs commonly associated with the spring season

developed even in January. But crows so treated and

then released were found in equal numbers north

and south of the point of release, thus casting consid-

erable doubt upon the validity of the theory. Also, it

may well be asked why, if increased length of day-

light is the stimulus to migration, do birds that win-

ter in the tropics ever start northward? For there,

days and nights are of almost equal length.

However that may be, I know that by late October

my robin will have left me, and will be gypsying

along, taking his time, traveling perhaps even more
leisurely than when he went north.

My robin is a gypsy

Without him each summer my yard would seem

empty. Like thousands of other bird-loving humans,

I await anxiously those days each spring when once

again a wave of cheery song will ride ahead of the

rising sun, starting upon the Atlantic coast and roll-

ing across to me here, even to the Pacific—the morn-

ing salute of my robin and his kind.
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The Evolution of an Evolutionist
Though indifferent to Nature as a boy, he grew

up to become her ardent and untiring missionary as

well as one of her most penetrating interpreters

B\ D. R. Barton

"W TiLLiAM King Gregory started

«/%/ out wholly unappreciative of

» ' natural history, as a printer's

devil; and though he now has the

unique distinction of holding two zoo-

logical curatorships—Fish and Compar-
ative Anatomy—instead of the usual

one, he began his Museum career hum-
bly enough as the first editor of the

periodical you are now reading. Typog-
raphy and journalism were, however,

merely two of several "wrong pews"
in vi'hich he tarried for varying lengths

of time before stumbling on his true

vocation.

Forty years of uninterrupted Mu-
seum service to the contrary notwith-

standing, his personal evolution was
anything but a straight-line develop-

ment. It would be pleasant to record

that young William's interest in fish

dates from the day he first angled with

hand-whittled birch pole and bent-pin

hook hard by a glistening country rill.

But William was a city boy and he

didn't care for fishing. Or birds. Or
bees. Or flowers. He claims, indeed,

that as a child he was singularly in-

curious about pretty nearly everything.

("At least," he says, "nearly every-

thing I ought to have been curious

about.") Yet when we turn the pages

of the Senior Year Book of the Class

of 1900 at Columbia University, we
find that William King Gregory had

by that time acquired a habitual curios-

ity about the meaning of things, which

laid him open to this parting thrust by

one of his classmates

:

"More hows and whys can William
say.

Than the clock ticks minutes in a

day."

What caused such a transformation

we cannot, of course, say for sure. But

conversions of this sort are supposed

to be the result of a slow fermentation

within the individual's subconscious,

which erupts without warning under

proper conditions of temperature and

pressure.

At any rate, William began his

school days destined for the ministry

but lived to create and preach a reli-

gion based on the scientific study of

Nature. His primary education was
entrusted by his mother to the New
York Public School System until she

read an account in the papers of a

public school boy who had been blinded

Blackstone Photo

William King Gregory

in one eye because a crony unexpectedly

snapped a book strap at him. This in-

cident preyed on her mind and shortly

thereafter, when a furrier's son snapped

a fox tail at young William's eye, she

promptly transferred her boy to Trin-

ity School.

William suffered from the incident

neither physical disability nor mental

perturbation, and it failed to rouse in

this comparative anatomist of the fu-

ture any curiosity whatsoever as to

the internal structure of foxes or of the

human eye. But it left him with the

subconscious basis for subsequent be-

lief in that theory of history which

holds that the fate of individuals or of

nations is determined by a series of

accidents. However that may be, it

seems clear that the accident of the

snapped fox tail determined in part his

subjection to the environment of Trin-

ity School where he first struggled with

Latin grammar to the tune of horse-

cars rumbling in the street outside.

Another accident

Before entering the printing busi-

ness, Gregory Senior had made a liv-

ing at tuning church organs and he

joined his good wife in the hope that

their son would take the episcopal or-

ders. William had no reason not to

acquiesce in their choice of calling. He
was compliant by nature, he loved his

parents, and, as it later turned out,

possessed a certain latent capacity for

evangelism. But with the passage of

time he attained a profound interest in

his family history, which caused him

to look up a number of relatives whose

inclusion within the bosom of the fam-

ily would certainly have startled his

immediate progenitors. It was his dis-

covery of these relatives that caused

hmi in later life to pen the following

remarkably candid self-portrait

:

"I undoubtedly inherit the general

ground-plan of my face," he writes-*^,

"from my excessively remote shark-

like ancestors who possessed paired

olfactory capsules, paired eyes and

paired internal ears, arranged in the

order named, and who had a medium

mouth below the nose and eyes. I also

owe to these humble creatures the

framework of my tongue and vocal

organs, my jaw and throat muscles and

many other features both useful and

necessary.

"Next, I owe to the primitive lobe-

finned fishes or crossopts the complete

bony scaffolding of my face and jaws,

which in them lay on the surface but

in my own face is deeply buried be-

neath the flesh.

"Then I owe to the higher mammal-

like reptiles the fact that the right and

left halves of my lower jaw are com-

posed of a single piece and that I have

a set of teeth limited to the margins

of the jaws and differentiated into in-

cisors, canines, pre-molars and molars.

I also owe to these hitherto much

neglected animals the 'basic patents'

Fish to Man (Putnam, 1929),
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for the delicate apparatus of my middle

ear, together with my bony palate and

several other important parts of my
make-up.

"In the earliest mammals the bony

mask became covered with mobile, sen-

sitive flesh ; to them I owe also the very

hairs of my head, my eyebrows, eye-

lashes and other facial accessories.

"To my earliest primate ancestors

I owe the large size of my eyes and a

considerable part of my brains.

"To my friendly anthropoid ances-

tors I am heavily indebted : for eyes

that can focus on things near at hand,

that give stereoscopic pictures and that

follow closely the flight of a moving

object ; for a nose that is a real nose

and not a snout ; for lips that can smile

and laugh or curl up in anger or kiss

in love ; from them I inherited all my
baby teeth and my thirty-two adult

teeth ; the very shape of my ears is

theirs. . . .On the deficit side also there

[is a] slightly warped septal cartilage

of the nose, together with slight ma-

loccusion of certain teeth and a fail-

ure of two wisdom teeth to erupt.

Thus I can explain my face although

I cannot improve it."

Fair enough. But it was for no such

heady reasons as these that he digressed

from the clerical path which his par-

ents had mapped out for him. An "acci-

dent" intervened in the shape of a

young lady. Her brother, William's

closest friend at Trinity, aspired to

become an electrical engineer. And
William, sizing up the situation, saw

no good reason why he should not sud-

denly develop a burst of enthusiasm

for the same profession. The friend,

naturally enough, was delighted with

this new intellectual kinship and

frequently invited AVilliam to his

home.

However, it must not be imagined

that this was a case of calculation in

cold blood. William revised his entire

curriculum and set about his unfamiliar

tasks in good faith, plunging up to his

neck in the practical sciences. Nor did

he begrudge the tedium of nocturnal

study or the odors of the chemistry

lab. For was it not a labor of love?

But, despite the fact that his aptitude

and perseverance won him a scholar-

ship at Columbia, his interest in elec-

trical engineering waned— (we have

no way of knowing how much the

"accident" had to do with this)—

,

and at the close of his sophomore year

he laid his troubles before the dean.

The latter encouraged him to make the

difficult decision of abandoning engi-

neering lock, stock, and barrel even

though this meant the loss of all aca-

demic credits for two full years of

work.

Still quite at sea intellectually,

young William started all over again

as a freshman in the old School of

Arts, Columbia College. But when all

seemed darkest came the glimmerings

of a new day. A host of minor acci-

dents apparently conspired to bring

Gregory under the literary influence

of a renowned philosopher and later

under the personal spell of two great

scientists. The literary influence came

by way of Drummond's The Nat-

ural La,iu in the Spiritual World, a

work which sought to resolve certain

differences of viewpoint between reli-

gion and science. Some of these differ-

ences had already come to strife in

Gregory's own mind, and The Natural

Law in the Spiritual World had an

effect upon him which was quite dif-

ferent from its author's intent. For it

inflamed him with the idea of study-

ing biology, a branch of science of

whose existence he had previously been

scarcely aware.

The masters

About this time, Henry Fairfield

Osborn had vacated a chair in Com-
parative Anatomy at Princeton Uni-

versity to accept a Columbia professor-

ship and, in addition, the task of

creating a Department of Paleontology

ih the American Museum of Natural

History. There already existed consid-

erable co-operation between these two

halls of learning, but with Osborn's

arrival the bonds were greatly strength-

ened. Under Gregory this tradition of

scholarly liaison work was later even

further extended. But more of that

anon.

Another zoologist of this epoch also

held positions of importance both at

Columbia and at the Museum. This

was Bashford Dean, a man of aston-

ishing versatility, whose scholarly at-

tainments were e.xpressed through a

seemingly dual nature. Founder of

the Department of Ichthyology and a

zoologist of world repute, he neverthe-

less found time to establish himself as

an equally eminent student of art. His

lifelong interest in armor resulted in

a collection which can be seen today

on the other side of Central Park at

the Metropolitan Museum, and he is

probably the only curator in the his-

tory of either institution whose name
will remain imperishable in both.

As for Osborn, the growth of the

American Museum under his presi-

dency is too well known to require
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mention here. But at the time Gregory

switched to biolog}' at Columbia, Os-

born was still a young paleontologist

for whom, as Gregory eventually

wrote-, "dry bones came to life and

giant forms of past ages joined the

pageant of the living."

Dean and Osborn were themselves

giants, each in his own way, and it was

under their care and nurturing guid-

ance, first at Columbia and later at

the Museum, that young Gregory

grew intellectually to the point where

both could bequeath to him the heritage

of their professorships with the secure

knowledge that the double burden

would fall upon able shoulders.

One September morning in the late

1890's, Gregory wandered into Bash-

ford Dean's lecture room for the open-

ing class of the year. "A few minutes

after Dean mounted the rostrum to

lecture on the armored fishes of the

Devonian age, I was caught," Greg-

ory says. "In fact, I swallowed the

whole thing hook, line, and sinker."

No truer words could be spoken. His

interest in fish has never wavered.

In due time Gregory became Dean's

pride and joy. The latter encouraged

his young disciple and even managed

the establishment of a traveling fel-

lowship in zoology in order to take

him on a maiden collecting trip to

California. His patient instruction bore

fruit, and after graduation Gregory

was appointed his assistant.

Meanwhile Osborn, whom Gregory

still reverently calls "the Professor,"

had commenced to weave his spell. But

it was not until he brought his young

pupil to the Museum as librarian for

his collection of paleontological papers

that things began to happen.

Previously Gregory, under Bashford

Dean's direction, had assisted the latter

in rearranging and classifying the

library of the New York Academ\ of

Sciences and he was well equipped to

undertake the Museum job which, in-

cidentall)-, included the editing of the

Journal of the American Museum of

Natural History^. His work with

Dean—whose study of the armored

fishes jibed conveniently with his

avocational inquiry into the develop-

ment of human armor—had broadened

his conception of the evolutionary prin-

ciple. Yet, up to this time he had

merely an academic interest in mam-

malian paleontology. Dissecting fishes

and charting the developmental changes

of a given internal organ were fascina-

= Doctor Gregory is the official biographer of

Iiolh Dean and Osborn.

^ Later renamed Natural History Magazine.
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tion itself. But bones were—well, just

bones. At first Gregory listened only

out of politeness when the Professor

exhibited the fossil skull of some ex-

tinct rhinoceros and talked glowingly

of the creature's erstwhile habits. The
broad outline of this dusty science pro-

vided a useful background for the stu-

dent of living forms, but Gregory was

content to leave the particulars to

others. Then presently he began in-

vestigating a few bones on his own,

and a year or so later he published a

bulletin on the "Adaptive Significance

of the Shortening of the Elephant's

Skull."

He had snapped at Osborn's bait

and soon was serving his two masters

both at the Museum and at the Uni-

versity, where he later became Profes-

sor of Vertebrate Paleontology. Greg-

ory feels greatly indebted also to the

late Museum Curator of Paleontology,

Dr. W. D. Matthew, who furthered

his scientific development by means of

many stimulating discussions. In igo6,

Gregory was elected to the New York

Academy of Sciences and, feeling his

zoological oats, so to speak, flung him-

self on the abstruse and ticklish prob-

lem of the genetic interrelationships of

the swarming families of the higher

fishes. This was published by the

Academy in 1907 and has been the

foundation for all his subsequent

studies on fossil and recent fishes. The
next venture was his volume on The

Orders of Mammals (1910), a work

for specialists which he feels to be his

magnum opus. "If anything I have

written is going to be read lOO years

from now," he says, "it will be that

book."

However, some independent ob-

servers might take exception to this

selection and rate Doctor Gregory's

work on the history of dentition from

the first appearance of teeth in the

animal kingdom to the present, as of

fully comparable importance.

Professorial curator

Weighty researches of this nature

left him little time for field work. Next

to Mr. Whitlock'', Doctor Gregory

ranks as the Museum's most sedentary

curator and is far from being a ruddy,

two-fisted explorer. Yet, even though

the complexion of his entire career

bears upon it the pale cast of thought,

journeys to far-off places have by no

means been excluded from his scheme

of things.

* See "Keeper of the Gems," by D. R. Barton,
Natural History, October, 1940, p. 177.
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Soon after he developed his belated

passion for paleontology he made sev-

eral field trips in the far west and,

following World War I, he was dis-

patched in the company of his close

friend and colleague Harry Raven to

collect a representative series of Aus-

tralian mammals, together with acces-

sories for a proposed exhibition hall

devoted to that continent. Then in

1925 he was invited by the New York
Zoological Society to accompany Wil-

liam Beebe on the famous cruise of

the Arcturus to the Sargasso Sea. This

trip eventually resulted in the Hall of

Deep Sea Fishes which stands today as

one of the most impressive and unusual

exhibits in the Museum.
In 1929 he took part in a joint ex-

pedition to Central Africa dispatched

by Columbia University and the Amer-
ican IMuseum to secure and preserve

the bodies of adult gorillas for compar-

ative anatomical study. '^

During the years when he was act-

ing as assistant to Professor Osborn,

Gregory was instrumental in planning

exhibits in the halls of the Age of Man
and of the Age of Mammals, each of

which was made possible by researches

conducted jointly by Osborn and him-

self. Recently, Doctor Gregory made

a voyage to South Africa for the pur-

pose of studying the fossil specimens

of extinct man-apes described by Dr.

Robert Broom. And two years ago he

made a penetrating investigation of the

shell forms which he collected on the

beaches of New Zealand'^.

Thus it seems that for a boy who
was so extraordinarily deficient in

ontological curiosity. Doctor Gregory

has done rather well in later years.

His insatiable greed for understanding

the reasons for things as they are, has

led him into many lines of Museum
activity and he holds titles, honorary

or official, in the Departments of Fish,

Comparative Anatomy, Paleontology,

and Anthropology, as well as honorary

degrees and memberships abroad. Actu-

ally he is listed on the Staff as Curator

of Ichthyology and of the Department

of Comparative Anatomy—the latter

having split off from the larger spe-

cialty of Paleontology in 1921, when

the need for laboratory research as

distinct from field collecting became

apparent.

A few years later, Bashford Dean

found his health obliging him to with-

'* The story of this expedition is told in In
Quest of Gorillas, by William K. Gregory and
Henry C. Raven (The Darwin Press, 1937).

» See "An Evolutionist Goes Shell Hunting,"
by William K. Gregory, Natural History,
November, 1939, p. 203.

draw more and more from his Museum
work and he requested President Osborn

to allow his erstwhile disciple formally

to take over his department. The Pro-

fessor acceded, and Gregory became

the first dual curator in the institu-

tion's history.

In spite of his wandering in other

fields, he remains true to his first love

—fish— ,
partly because for him the

phrase "from fish to man" implies a

continuous study all along the evolu-

tionary line and at both ends. His

paramount ambition is to build bigger

and better exhibits in the halls devoted

to evolution. But he complains that,

after he and his colleagues have per-

fected plans for installing exhibits to

illustrate the most spectacular results

of their research, there is often neither

space nor funds available for construc-

tion.

He was therefore naturally elated

when a few years ago Michael Lerner,

the famous game fisherman, saw an

opportunity to combine science and

sport and accordingly launched a series

of expeditions to many parts of the

world which are yielding a steadily

increasing harvest. One of the evi-

dences of this activity is seen in the

newly installed exhibit "Game Fishes

of New Zealand" and in a growing

array of scientific reports on this and

related material.

Though handicapped by a slim

budget, the Fish Hall abounds in ex-

hibits of dramatic beauty and educa-

tional clarity, although some might

feel that Doctor Gregory's gratitude

to the sharks for their contributions

to his face has prompted him to display

these creatures in a profusion suggest-

ing ancestor worship of the most ido-

latrous sort.

When it comes to comparative anat-

omy, "No one," he laments, "seems to

get very enthusiastic about a thing

like the history of the dentition. You

couldn't name a more important phase

of evolution but it simply has no

romantic appeal." Nevertheless, den-

tists and other students of teeth all

over the world are using the books

and papers on this subject written by

Doctor Gregory and his collaborator,

Dr. Milo Hellman.

If Doctor Gregory's Department is

short of cash it is certainly long on

brains. By extending the co-operation

between the Museum and Columbia,

initiated under Osborn's regime, he has

given the former institution the benefit

of an imposing bulk of research work,

done free of charge in exchange for the
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use of scientific collections. The work-

ers, in this case, are his students who
have been drawn to him from all over

the world and who know and love

him not only as a teacher but for his

unsparing devotion to science and for

the fact that he leaves no stone un-

turned in his unusually successful

efforts to place all of them in congenial

positions on the faculties of leading

colleges and universities throughout

this country and abroad. Indeed, as

a teacher he has influenced many

Museum careers, several members of

the Staff being graduates of Doctor

Gregory's course in the development

of the vertebrates.

Out of this widely distributed

bumper crop. Doctor Gregory hopes

to see a new generation of inspired

teachers arise to enlarge and dissemi-

nate knowledge of the history of life

on earth. In great teachers and in the

inquisitive students of future times, he

places his faith, for he well knows the

value of this happy combination in his

own life.

Thus the boy who was indifferent

to natural history lived to smite his

lyre in her behalf:

"Oh let us give praise unto Natural

History: for she hath revealed the

splendor of the heavens.

"The chronicles of the ages are here;

the generations of living things are

numbered in her book; the records of

their origins are graven upon her

tablets ..."

And the boy who foresook ecclesias-

tical orders for those of mammals and

other creatures living and dead, grew

up to preach the gospel of science

:

"If an evolutionist ever felt impelled to

make a prayer, he might well pray some-

what as follows:

"Behold, O Lord, man vaunteth himself

foolishly and is puffed up in vain; seeing

that he is but a scion of the apes and a

descendant of them that dwell in the

branches.

"Yet hast Thou taken pity upon him;

Thou hast raised him up on his feet and

exalted him above his fellows.

"But his pride hath been his undoing;

his wickedness is the cause of his downfall.

"The Magicians pipe and the multitudes

dance; false prophets arise and lead the

people into foolishness.

"Save us, O Lord, from their machina-

tions; help us to resist their power with

stout hearts and to confute their magic

with our understanding of its vanity.

"And they that deceive the people with

witchcraft shall be driven forth out of their

holes; and our young men shall slay the

giant Superstition with the pebble of

Science.

"Above all send us teachers, O Lord,

who shall teach wisdom to the young and
understanding even to the babes and suck-

lings.

"So shall our youths and maidens behold

the everlasting power of Thy works, and

the infinitude of Thy creation.

"And they shall proclaim a new vision

of holiness and a message of salvation to

man."
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Solid Gold Head of King Tutankhamen; The
Palamino Horse—and scores of others taken in
Norway. Sweden. Denmark. Czechoslovakia.

Africa—practically every country in the world.

• Whatever your taste dictates^interesting

Places and People, Garden Scenes, Winter

Scenes, Flowers, Fish, Animals, Sports,

Mountains, Lakes, Caverns, etc., etc.^you

can secure as many as you wish, at a half

dollar each, from this wonderful collection.

Send for Complete Catalog of the
" World''s Best Color Slides'^

15 West 47th St., New York City

• WYOMING •

Ride
Fish 1

its hills and canyons
n its mountain streams

The Patons welcome a limited number of

guests at their ranch home in the Big Horn
country. Write for details.

PATON RANCH, SHELL, WYOMING

OUTFITS FOR EXPEDITIOI\K
Whether a one-man hike or a complete safari

—if it's for the outdoors we have it. Tents

—

Packs—Sleeping Bags ... we stock them
all, and more. New free catalogue just off

press. Send for yours TODAY.
Address Dept. N.H. 4.

David T. Abercrombie Co.

Usxei QjUusu/
All makes, powers, sizes and

veights of guaranteed GalUeon

ind prism binoculars. Prices to fit

ill pocketbooks. Glasses cleaned

ind exchanged. Box 18

J.ALDEN lORIMC, OWECO.M.Y

foremost bird authority

—

model that will attract

every desirable song bird. Quality built with

exclusive features. Add charm to your gar-

den. Befriend birds and they will rid your

premises of harmful insects. One martin de-

stroys 2,000 mosquitos a day.

Send for Free Catalog or 10c for 32-page book

"Your Bird Friends and How to Win Them."

JOSEPH H. DODSON CO. "'LlrJll"". m.°-

INFORMATION TEST
A few informational high spots that may be gleaned

from this month's NATURAL HISTORY

Correct answers on page 244
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Controlling Color in Kodachrome
By Charles H. Coles

Chief Photographer, Amcric

PHOTOGRAPHY in color has become
•' so popular these days that the scientist,

amateur and professional, is using it more

and more to make records of natural sci-

ence phenomena. The addition of color to

photographic records has made them ever

so much more attractive as well as useful.

Marvels of chromatic brilliance grace the

screen of many a lecture, and we are be-

ginning to regard a lecture as dull if it

does not have slides or films in Koda-

chrome.

Along with the widespread use of color

film has come a finer appreciation of good

color rendition and pictorial composition.

No longer does mere color evoke the awe

it formerly did. Anybody can make color

pictures today, and only excellent color and

good composition attract attention now.

Faults of color photography

One of the first lessons learned about

Kodachrome is that it has no subjective

reactions. What it sees is not colored by

previous knowledge or experience. When
the color film sees grass, it doesn't insist,

as we are so apt to, that all grass is green.

It may see brown grass or blue grass or

other colors that look all wrong to us in

the processed film.

You have probably observed the cold,

gray dawn of a winter's day. If you look

at a snowbank through a window of an

electrically lighted room, you will see that

the light outside appears to be a deep blue.

As soon as you step out into the open, how-
ever, the blue disappears and the world

looks gray and drab. A Kodachrome taken

before sunrise will exhibit a brilliant blue

tone, proof that blue was the actual color

of the light on the snow.

On a cloudy day during which no sun-

shine can be seen, blue light predominates.

Kodachromes made on a cloudy day show
a bluish cast that throws most colors too

much toward the cold tones. Pictures of

leaves, lichens, insects, animals, or any

other outdoor subject taken on a cloudy

day are far from truthful records of what
we saw.

Correctinij Kodachrome's vision

Although many photographers don't like

to bother with filters, their objections ought

to be quickly overcome by the tremendous

improvement in color rendition. When you

have made a special trip to get some color

pictures of a specimen and the day sud-

denly turns cloudy, you will thank your

lucky stars that you have filters to offset

the changed light (juality.

The first filter that you need to make
Kodachrome see things your way is a

Wratten 2A. This is a very faint yellow

filter, but its effect upon Kodachrome is

much more drastic than the delicacy of its

tint would indicate. The secret of its power

an Museum of Natural History

lies in its treatment of the ultraviolet light

which, although invisible to the eye, af-

fects the Kodachrome film strongly. This

filter is the one to use for all subjects taken

either on a cloudy day or in the shade on

a clear day. The 2A filter eliminates the

ultraviolet light and with it the bluish ap-

pearance of a subject which, while actually

present, we completely ignore visuall>.

Our brain tells our eyes that there is no

bluish cast. We must tell the Kodachrome

the same thing by using a filter. No in-

crease of exposure is necessary.

The 2A filter is also useful in overcom-

ing the blueness of the light from flash

bulbs when used indoors with Kodachrome

4 or B.

The polarizing fitter

We see and photograph all objects by

means of light reflected from them. This

reflected light consists of two parts: the

surface reflection which retains the color

of the light source, and the remnant of the

light which has penetrated the surface of

the object and has become colored by it.

Look at a glossy leaf carefully. Part of

its color is due to the blue of the sky which

it reflects, while part is due to the green

color of the leaf itself. If you were to make

a color picture of this leaf, the finished

film would show a leaf bluer than it ac-

tually was because of the sky reflection.

This surface reflected light dilutes the col-

or of many objects, even rough-surfaced

specimens, so that it is very difficult to ob-

tain true color.

When a photographer is bothered with

reflections on the glass of a store window,

he pulls out his polarizing filter, slips it

over the lens, rotates the filter until the re-

flection disappears, and then makes his pic-

ture.

Borrowing this trick, we can put a color-

less polarizing filter over the Kodachrome
camera lens, turn it until the sky reflections

disappear from our leaf surfaces and then

make our picture. Thus, pictures of trees

look far better because of the improved

rendering of the green leaf color. An amaz-

ing revelation will come when photograph-

ing a cornfield. The corn leaves change

from bright blue to dark green as the po-

larizing screen is rotated before your eye.

Clip it to your lens in its most effective

position to reproduce the true leaf color.

Because the polarizing filter throws

away the light from the undesirable reflec-

tions, an increase of exposure is required

—about double the normal—to compensate

for this loss.

We photographers are now beginning to

learn how to see color and can critically

view our efforts at recording it, and the

inaccuracies of our vision are becoming

apparent. So when we do not get perfect

color photographs, it is well for us to ask

whether the reason is not perhaps in our-

selves rather than in the film.

It's Always Open Season

for MOVIE Shooting!

You can "shoot" any bird or animal at atiy

season with a movie camera . . . ignore bag
limits, too. And those who've used both
gun and camera say movie shooting offers

the greater challenge to their skill . . . and
thus increases the thrill!

In movie cameras, as in guns, there's no
substitute for fine construction. So get a

Filmo, precision-built by the makers of
Hollywood's preferred studio equipment.

Filmos are easy to use—just press a button,

and what you see, you get, in black-and-white

or natural color. Despite this simplicity,

Filmos are basic cameras that permit inter-

esting variations of movie technique and
provide for adding the facilities advanced
workers want.

Save by getting your ultimate camera
first— a Filmo. See your dealer or mail the

coupon. Bell & Howell Company, Chicago;
New York; Hollywood; Washington, D. C;
London. Eitablhhed IW.

">y $4950 •

Only a FILMO 8
offers all these

features:

,1 tifrlhnc guarantee!

"Drop-in "threading...
10 sprockets.

Scalcd-in lubrication
. ..no oiling.

iiatcd-
and I

iftlniinii

il-

Wilhlurrolhoad,
from $109.50

Filmo-MoslerSmm. Pro-
jector now only $99.50

Prefer 16,„m. film?Sc,
ace 0/lb mm. masazhie-t

..\daptabillt
pace with yoi

Makes 8 mr
for a few cen

Filmo Auto Loatf,

amerai. FromSIIS.

MAIL COUPON FOR FREE MOVIE BOOKLET
BELL & HOWELL COMP.\NY
1830 Larchmont Ave., Chicafto. 111.

Please send free: ( ) 16-pafte booklet about Filmo
8 mm. movie equipment ; ( t Information alxiut
16 mm. Filmo Auto Load Cameras: ( ) film
ilbrar.v catalog.
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YOUR NEW BOOKS

DEMOGRAPHY • U. S. INDIAN ART • MAN'S MILLION YEARS
BEHIND GOD'S BACK • LIONS • KIERAN'S NATURE NOTES
ZOOLOGY • OUR TREMBLING EARTH • FAMOUS SCIENTISTS

Indian art of the
united states

by Frederic H. Douglas

and Rene d'Harnoncourt

The Museum of Modern Art, New York
$3.50

INDIAN ART OF THE UNITED
STATES is the catalogue of the current

exhibition at the Museum of Modern Art.

It is far more than a guide; it is a fully

documented survey of the whole subject

of North American art by two of the great-

est authorities on the subject. Mr. Douglas
has done splendid work as Curator of In-

dian Art at the Denver Art Museum, and
Mr. d'Harnoncourt who has long been in-

terested in contemporary Indian affairs in

Mexico and the United States, is now Gen-
eral Manager of the Indian Arts and
Crafts Board of the U. S. Department of

the Interior. Therefore, both are peculiarly

fitted to make this vital and constructive

presentation of Indian Art in the past and
present. Whether or not the reader has

visited the exhibition, he will find in this

text and its lavish accompaniment of well

selected illustrations, a most impressive

book on art and life among our Indians.

The authors open their book with an
Introduction covering tribal traditions and
progress, general comments on Indian art,

and Indian origins and history. Then fol-

low a section on color, and a division de-

voted to the prehistoric art of the carvers

of the Far West and the Northwest coast,

the engravers of the Arctic and the sculp-

tors of the East, closing with the painters

of the Southwest. They make their divi-

sions in terms of the type of art rather

than according to archaeological nomen-
clature.

A chapter on pictographs comes next;

then a long section on the living artistic

traditions of modern tribes, which are de-

scribed in terms of the manner of life of

the makers, since tribal names do not

have so clear a meaning for the casual

reader. The last part of the book is de-

voted to Indian art adapted to modern
living, accompanied by an adequate bib-

liography arranged for nontechnical in-

terests.

The splendid text, rich illustration, and
low price make this a book for ownership,

not library consultation. Our growing in-

terest in things American will find satis-

faction in this splendid volume by two
authors who illumine their great knowl-

edge of Indian art with a profound under-

standing of Indian life.

George C. Vaii.lant.

Studies in American
demography

by Walter F. Wilcox

Cornell University Press, $4.50

<< PROGRESS," declares Professor Will-

A cox, "is movement or change toward

a limit." For the demographer it is the

changes, adaptations, and integrations of

a population in statistical terms. In this

sense, then, the progress of the United

States serves as the major theme for Studies

in American Demography. From among his

varied population papers. Professor Wil-

cox has selected twenty-odd studies which

deal with various tests of our national

progress. For example, the increase in

length of life, the growth of population,

birth and death rates, classifications by

residence age, sex and marital condition,

literacy and various other criteria are ex-

amined minutely and critically for trends

in national development.

Professor Willcox is one of the leading

demographers in this country and out of

the rich harvest of a fruitful professional

life he presents this omnibus volume. It is

full of pregnant observation and stimulat-

ing suggestion, and although written in the

first instance mainly for professional read-

ers it contains much of value for others

^^ "''^"-
H. L. Shapiro.

Our TREA4BLING EARTH
by Joseph Lynch, S.J.

Dodd, Mead, $3.00

A POPULAR discussion of earthquakes

and seismology seems to be a very

diflScuIt task, but we could ask no greater

authority in this field than Father Lynch.

It is fortunate that we should have a read-

able work on the subject by so eminent

a scientist. Too many popularizations of

science are written by authors with naught

but a facile pen.

The book tells what earthquakes are

and what causes them. It describes the

instruments which record them, with spe-

cial reference to Father Lynch's own ob-

servatory at Fordham, discusses the dis-

tribution of seismographs over the world

and tells about the organizations which

assemble the data on each earthquake.

Earthquakes at varying distances and the

different kinds of waves recorded for

those distances are shown, an explanation

is given of the means by which the ob-

server can tell from a complete record the

approximate direction and the exact dis-

tance of the slip from the station. And

all of this is done without the complicated

formulae which usually scare off the non-

mathematically minded reader before he

reaches the first P wave.

The work is excellent and authoritative

but, in common with most scientists.

Father Lynch finds it difficult to write for

the popular public. So many explanations

are needed; but he does not seem always

to have chosen the most propitious time

for his detours. With hundreds of Jamai-

cans lying dead on the ground, we discuss

the height of a top hat, and as Japanese

villages topple like cards, we hear about

tides and tsunamis. In "The Value of Seis-

mology to Geology" we read principally

about Father Lynch's ingenious new the-

ory of the state of the core of the earth,

but find no suggestion of the many zones

lying between it and the crust.

F. H. POUGH.

BEHIND GOD'S BACK
by Negley Farson

Harcourt, Brace, $3.50

ONE of the great prizes in the present

war is Africa. God may seem to

have turned His back on it, for a large

part is unsuited to permanent white set-

tlement; but it offers a vast field of ex-

ploitation. In the last year before war,

Negley Farson traveled over wide

stretches of South Africa, and then with

his courageous wife crossed from East

Africa to the Belgian Congo and the Cam-
eroons. Finally, on the Gold Coast, he fell

in with an earthquake. Two months later

the upheaval in Europe commenced.

The whole tour occupied only seven

months, but Farson is uncommonly quick

at recording real political conditions.

What he found in some areas was hair-

raising. For the African native he has in-

tense sympathy, a feeling notably lacking

in white men who go to Africa to feather

their own nest.

In colonies with bad climate and dense

black population the native is apt to be

well treated. When labor is scarce he may
be exploited financially yet otherwise pro-

tected. Where white settlement is easy, the

native is usually oppressed. Nationalistic

rivalry among whites causes severe ten-

sion, and Indian immigration has added

another immense diflnculty. Territories un-

der mandate of the League of Nations

were conscientiously administered. On the

whole, concludes Farson, English rule in

Africa gives the native the best chance of

progress, despite inefficiency in economic

planning.

The book leaves much to be desired
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when fauna and flora are described. Its

author is a sportsman, and hunted lion

and buffalo, sparing most other game ex-

cept waterfowl. But Muscovy ducks do

not occur wild in Africa, marabous are

not cranes, and his toucans should be

hornbills. Mahogany and ironwood are

not the main constituents of the Congo

forest, and tapioca is only a finished prod-

uct from the manioc root.

To call attention to such errors is al-

most unfair. We have here a most excit-

ing report on conditions of tremendous

import to a widespread and cantankerous

mammalian species—man himself.

James P. Chapin.

THIS IS OUR LAND

. by E. G. Cheyney and

T. Schantz-Hansen

Webb, $3.00

THE authors have written a book de-

signed to teach the young people of this

country the significance and vital work-

ings of their heritage in this continent.

First is described the promise and wealth

of the land before the unbalance caused

by our civilization. Then follows a de-

scription of the spectacular abuse caused

by the heedless ignorance of the people

who developed the land and resources.

After the description of each misuse, the

writers tell what is being done to remedy

the condition and suggest what further can

be done.

The book is generously illustrated with

well-chosen pictures that demonstrate each

point. At the end of each chapter are 20

review questions, a group of about ten sug-

gestions for correlated activity on the

student's part, and a subject for debate

on the contents of the chapter.

The text is written to make the material

interesting and challenging to the student.

The questions and suggestions are of great

assistance to the teacher. It is a book that

should be studied in all schools that are

interested in their pupils as citizens—not

as mere receptacles of unrelated facts.

John N. Carley.

Man's first million
YEARS

by Jannette M. Lucas

Harcourt, Brace, $2.00

MISS LUCAS, who for many years has

been associated with the American

Museum, has here attempted a simple,

easily-understood account of the history

of man's physical evolution and of his

early cultures. It is a short book, written

in a frankly popular vein, and is obviously

intended for the layman or as a young

student's introduction to this most fascinat-

ing and significant field.

The book contains a brief account of

mammalian evolution as it led toward

man, and in the order of their actual ap-

pearance, discussions of each of the most

important fossil men,—-Java Man, Peking

Man, the Neanderthals, etc. Coupled with

this are descriptions of each of the major

stages in the progress of man's cultural

development throughout the Stone Age.

This method of presentation is an admir-

able feature of the book, skeletal remains

being considered wherever possible in

conjunction with their respective cultures

and thus clearly indicating the related

progress of both. Included are a chart

showing the correlation of men and their

cultures with glacial movements, and a

fair number of drawings of artifacts and

of reconstructions of early types of man.

The book suffers somewhat from in-

accurate phraseology which in several

instances, I think, might confuse the begin-

ner. Also, perhaps, there is some unwar-
ranted speculation in regard to such things

as the mental processes of early man, more
permissible in a popularization of this

kind than in a scientific work, but giving

the impression of being a bit too "popular"

at the expense of accuracy. Remembering,

however, that the subject dealt with is

extremely complex and difficult to state in

simple terms, it is clear that this book is

a definite contribution to the popular lit-

erature on the subject. (, j, e^h^lm.

Peacocks and other
mysteries

- - ----- by Jean de Bosschere,

translated from the French by

Frederick S. Hoppin

The Brick Row Book Shop, New York,

$2.50

ALL life is mysterious, and to one who
loves birds in the mystical fashion

of Jean de Bosschere, peacocks are partic-

ularly puzzling. The first half of this little

book discusses the ways and the gorgeous

pltimage of peacocks which he kept on an

estate in the Land of the Blue Thrush, as

he calls the Roman Campagna. Its second

half is a collection of nine essays in which

we learn to know the author intimately,

for he tells us of his early love of birds,

his remorse in boyhood at causing the de-

struction of a lark's eggs, his acquaintance

with bird fanciers, and his own passion

for living birds. Yet the deep sorrow at

having harmed a bird continues through-

out his manhood.
This is literature in the best French

manner, rather than ornithologj', and the

author is exceedingly sensitive. Though
deeply shocked by his neighbors' treatment

of birds, whether domestic or caged, he

cannot help loving these human tyrants

as much as he does their victims. His

greatest admiration, naturally, goes to

kindly men who, like Saint Francis of

Assisi and the poet Miloz, could attract

birds without doing them harm.

The peacock never departs from a for-

mal almost conventional gravity, observes

de Bosschere, and appears to suffer from

nostalgia, if indeed he is not a confirmed

hypochondriac. He has the wings of an

angel and the voice of a devil. His deli-

cate chicks give notes that suggest a

broken-hearted flute, and they look, we are

told, very like diminutive ostriches.

Other topics briefly discussed are the

reactions of chickens to their first snow-

fall; the behavior of a guinea chick

hatched with a brood of ducklings under

a hen—it actually followed them into the
water just once; the "bootlegging" of na-
tive cage-birds in Paris; and pigeon rac-
ing for sport in Belgium. Interest in birds
expresses itself in many and devious
ways, and here is a book that proves it.

James P. Chapin.

AMOUS MEN OF SCIENCE

by Sarah K. Bolton

Crowell, $2.00

""pHIS is the eighteenth printing of a
A book which was first issued in 1889.
The present edition has been enlarged by
the addition of a chapter on Luther Bur-
bank. It is a work composed of short biog-
raphies of Copernicus, Galileo, Newton,
Linnaeus, Herschel, Cuvier, von Hum-
boldt, Davy, Audubon, Faraday, Lyell,

Agassiz, Darwin, Pasteur, Fabre, Kelvin,
Edison, the Curies, Marconi and Burbank.
Such subjects make for dramatic reading

and the author has done full justice to her
subject. The inclusion of so many studies
m one book requires a great amount of
condensation. At times the subjects neg-
lected were of much greater importance
than those included. As a specific example,
no mention is made of the publishing of
the tenth edition of Linnaeus' Systema
Natura, the basis for all modern taxonomic
studies, and the work itself receives men-
tion only once—and then only of the diffi-

culties in publishing it. There are some
completely inaccurate statements, though
these are generally of minor importance.
Paleontologists, for example, will be sur-

prised to learn (p. 253) that A rc/iaroptrryx

was found in England, .^nd it is difficult

to understand (p. 5) how Aristotle "had
contrived" to get his "strong beliefs backed
by the Roman church."

Henry W. Longfellow wrote:

"Lives of great men all remind us

We can make our lives sublime,

And departing, leave behind us

Footprints on the sands of time."

Mrs. Bolton seems to have been fully

conversant with this thought. This book
was first published in 18S9, and in manv
places has a truly Victorian style, which
is generally pleasant, but at times tlie

author strives too hard to point the moral.
All these criticisms are of essentially

minor importance, and the book itself re-

mains pleasant and profitable reading.

H. E. VoKES.

John kieran's nature
NOTES

Doubleday, Doran, $2.00

'

I
^HOSE who listen to "Information,

A Please" and those who read the sports

columns of T/ir AVic York Times will be

interested to learn that John Kieran has

put into book form some of his observa-

tions of the fields and woods—dragged
out of him, as he says, by Colonel Theo-
dore Roosevelt. Thirty-six very short es-

says—we wish they were longer, about

"common trees, common birds, common
animals, and common flowers'' make up
the little volume.
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This versatile man with the superhu-

man memory is a naturalist of the Bur-

roughs school, and like all true lovers of

nature he has put himself into his book.

In the foreword he says, "I can truthfully

and sincerely set it down that hours, days

and years in the field with these common
friends were filled with quiet and ever-

growing delight, and the things they

taught me have left me humble, hopeful

and grateful''

Among the numerous fascinating stories

of nature, he has included how the witch

hazel shoots its seeds, how the domestic

pigeon drinks, how the turnstones got their

name, how a polar bear swims, and the

dramatic story of the Sea Gull Monument
in Salt Lake City—how Franklin's gulls

saved the lives of the Mormon pioneers.

He writes of our smallest bird, the hum-

mingbird; of our largest animals, the

whales; of our largest trees, the sequoias;

and of many creatures of average size.

The reader will be amused by the decisive

way in which he disposes of the popular

belief that rattlesnakes, prairie dogs, and

burrowing owls live together in harmony.

One may doubt the theory he accepts of

why long-billed marsh wrens build extra

nests. But all will find this little book a

welcome relief from the turmoil of a

troubled human world.
(.^^^DE FiSHER.

A TEXTBOOK OF ZOOL-

OGY, VOL. II (VERTEBRATES)
by T. Jeffery Parker

and William A. Haswell

Revised by C. Forster-Cooper

Macmillan, $9.00

AMONG a throng of zoological text-

books "Parker and Haswell" is

unique, and only British conservatism can

explain the use of its old and unpreten-

tious title for this essentially new manual

of animal anatomy and relationships. The

true lover of natural history, no less than

the earnest student, eventually reaches a

point where he is no longer satisfied with

elementary and superficial books but wants

clear, authoritative information about a

thousand details of animal structure and

history. Then he will turn with confidence

and pleasure to this book, whether he

wishes to study it systematically or to use

it as a reference work to clear up specific

points. It is technical in that it employs

exact scientific terms rather than popular

approximations of them, but its explana-

tions are lucid and are accompanied by

a wealth of clear illustrations.

The format and much of the text are en-

tirely new, but well-tried features of the

old "Parker and Haswell" are retained

and brought up to date. Representative

animals, chosen as far as possible so as

to be available for firsthand observation

by the reader, are described in detail, with

adequate summaries of the peculiarities

and variations of their relatives. Notes on

classification, relationships, distributon,

and habits are shorter but adequate for

general purposes.

An outstanding feature of the revision

is the inclusion of excellent brief discus-

sions and many illustrations of fossil ver-

tebrates, so that the animals of today are
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seen in true historical perspective. The
unusually clear and full Index makes any

detail quickly available and greatly in-

creases the usefulness of the book.

This volume is of basic importance for

any working library of natural history,

whether amateur or professional.

G. G. Simpson.

Cannibals and orchids
by Leona Miller

Sheridan House, $2.75

IN New Guinea there are still blank

spots on the map where no white man
has been and where natives carry on their

daily lives by Stone Age methods, igno-

rant of or ignoring the white man's civil-

ization and his government. Such is the

unusual setting for Mrs. Miller's story of

adventure, which has for its framework

the trip into the interior of Netherland

South New Guinea that her husband

Mr. "Cannibal" Miller, described in Can-

nibal Caravan two years ago. But this is

the primitive as seen through a woman's

eyes, and a woman's reaction to it. The
matter-of-fact recording of the fear ex-

perienced on seeing a huge reptile; lier

husband inheriting a chieftainship by kill-

ing the chief and then participating in a

head-hunting, cannibalistic raid; witch

doctoring, birth, drunken orgies, free love,

sudden death and the offer of a native to

buy the authoress from her husband are

breath-taking or amusing, depending on

your point of view. The tale never lags,

is cleverly written, and makes good read-

ing.

Local color is carelessly put in: there

are impossible ptarmigan, toucans, hum-

ming birds, and vampire bats; the "Ter-

tiary period, with its dinosaurs, giant tur-

tles and scaly monsters" is said to per-

sist; the descriptions of the country and

customs are vague and unconvincing.

A. L. Rand.

Lions on trust
-------- by Cleland Scott

The Macmillan Company, $3.00

ONE would hardly consider lions as

ideal household pets, but Mr. and

Mrs. Cleland Scott, who own a ranch near

Nanyuki in Kenya Colony, British East

Africa, find them most interesting, if not

ideal. The Scotts have had about a dozen

lion cubs in their home at one time or an-

other, the most entertaining being Romeo
and Juliet. These last were purchased as

small cubs from the zoo in Nairobi. At

the time of the writing the cubs were over

two years old and weighed about 300

pounds each. As one can easily imagine,

such animals in a home were not too con-

siderate of household belongings and many
accidents occurred. But as Mr. Scott puts

it, "You must expect such things if you

keep lions as pets." Another fact that Mr.

Scott points out is that it is difficult to

keep poultry and stock as well as to re-

main on the best of terms with your neigh-

bors if you wish to keep lions. Mr. Scott

prefers the lions.

Not only is Mr. Scott interested in lions

as pets but he has spent much of his time

in the field hunting and observing wild

lions, and a number of chapters are taken

up by his experiences. On one occasion,

early in his career, he was badly mauled
by a wounded lion. Even this did not alter

his affection for them. Mr. Scott is also

a professional hunter, and parts of the

book relate his experiences with big game
hunters and photographers.

There is one statement made to which

I must take exception. Mr. Scott writes

that the cheetah is not a cat but is related

to the dog. It is true that, with its long

legs, slim body and nonretractile claws,

the cheetah resembles a greyhound. These

are factors for great speed, and the chee-

tah, for a short distance, is the fastest of

running mammals. It is, however, a true

cat of the family Felidae, as can easily be

seen by skull characters.

This book is different and makes inter-

esting reading. The numerous photographs

of lions out of their natural habitat form

one of its chief features. T D C

J OURNEY to the WORLD'S
END

by Hakon Mielche, translated from

the Danish by M. A. Michael

Doubleday, Doran, $2.50

MR. MIELCHE'S trip to Tierra del

Fuego was made solely for the pur-

pose of getting material for this book. His

story is well and amusingly written as

long as he holds to the account of his own
adventures. However, when he tries to

describe the country and its people, nu-

merous unfortunate errors occur. In view

of the fact that the manuscript was on its

way to the publisher within twelve weeks

after his arrival at the Straits of Magel-

lan, this is not surprising.

Some of his criticisms of the way in

which the sheep farming region has been

settled and managed are unwarranted.

For instance, he claims that forests have

been destroyed to make grassland in a

section which has seen no trees since the

last ice age, and cites this as proof that

the land is wastefully exploited! He is

also confused in his use of certain geo-

graphical terms.

While taking exception to some of his

comments it is also necessary to protest

his portrayal of Fuegian weather. It

sounds very much as if he were trying to

satisfy the expectations of his readers

when he writes that it has "one of the

coldest and severest climates in the

world," and of monthly temperatures

"well below the freezing point" the year

around. This might be true if applied to

Fuegian mountain crests lying above the

line of perpetual snow, but such state-

ments are no more accurate than they

would be if used in speaking of the climate

of Mexico or Switzerland.

Also misleading are his remarks on the

present and former Indian population,

particularly the references to the Alaculuf

tribe.

It is a pity, in view of Mr. Mielche's

ability as a writer, that he has not been

more accurate. Junius Bird.
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Sirs:

Continued from page 182

The article "Canine Fishermen" by

E. W. Gudger in the last issue was most

interesting to me, as I am sure it was to

your other readers. An unusual subject told

with clarity and vividness, and well illus-

trated, is a recipe for successful writing.

Permit me to suggest that other articles

along the same line would probably be

welcomed by your subscribers.

James R. Daniels,

Associate Editor.

Sales Management
New York, N. Y.

Sirs:

Most of the readers of Natural History

Magazine have probably never seen a fos-

sil of a jellyfish and may be surprised to

know that a record of this most delicate

creature of the sea could be preserved in

the rock for 80 million years.

On one of our usual week-end explora-

tion trips, my wife and I discovered our

first specimen of these rare fossils, more
than six years ago. It resembles a deep

imprint of a large seven-petaled blossom.

It was something new to us, entirely dif-

ferent from any fossils described in the

literature which we had on Texas paleon-

tology. We soon guessed that it was the

outline of a jellyfish, although different

from any jellyfish we had ever seen. When
I sent samples to Dr. R. S. Bassler of

the United States National Museum, he

stated: "This is a very interesting fossil,

and you are quite right in believing it is

a jellyfish. It represents the imprint in

sand of a fossil jellyfish, but its more def-

inite classification cannot be given until a

detailed study of such forms has been

made. In Europe fossil jellyfishes very sim-

ilar to this have been described from the

celebrated Solenhofen lithographic lime-

stone of Jurassic age."

The time when these creatures lived

was more than 80 million years ago, the

Age of Dinosaurs, when most of Texas
was covered with the shallow Comanche
Sea. Apparently the fragile jellyfishes

were washed ashore by the tide and, being

covered by sand or soft mud, left their im-

pression in the material which later be-

came rock.

The area near Roanoke, Texas, where
we found these is only about three miles

long and less than one-quarter mile wide.

The fossils are extremely rare, and one

must examine the sandstone slabs care-

fully on both sides to find them. The im-

prints vary in size from one inch to four

and one-half inches; and the number of

lobes around the center varies, with seven

about the average. There are (>vo types:

one with a single row of lobes, the other

a double.

All the prints seem to show the lower

side of the animal, and the question there-

fore arises: why did none of the animals

come to rest on their backs when they

settled into the mud.' This is only one of

many questions about these fossils, but it

is the thrill of discovering and attempting

to read these stories in stone that makes
fossil-hunting one of the most fascinating

of outdoor hobbies.

Forrest Kirkland.
Dallas, Tex.

WHY NEVER ON THEIR BACKS.' (Above) Fossil jellyfish estimated to be 80 million jears old
(Below) The place where they were found near Dallas, Texas

Photos by Forrest Kirkland
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The social relations
of science

....... by J. G. Crowther

Macmillan, $3.50

SCIENTISTS do not and never did live

in ivory tovters. The long, interwoven

histories of science and of society, skill-

full}' expounded in this book by the scien-

tific correspondent of the Manchester

GuardiaTiJ show that social factors have

determined not only the rate but also the

direction of scientific progress, which in

turn has a profound influence on social

evolution. The present age is characterized

both by the cultivation of science and tech-

nology and by the intensification of social

consciousness and change. No book could

be more timely than this,, relating the two

outstanding phenomena of rnodern civiliza-

tion and tracing their parallel develop-

ment from prehistoric times.

The influence of society on science has

usually been restrictive and conservative,

that of science on society expansive and

progressive. Crowther demonstrates a cor-

relation between the social status of skilled

manual labor and the development of sci-

ence. In a society based on slave labor, in-

tellectual endeavor is barren, science

hardly exists, and technology stagnates.

As the social appreciation and reward of

skilled labor increase, science flourishes

and technology advances. The social

change favorable to it is accelerated by sci-

ence which thus tends to improve the status

of skilled labor. The process is not without

exceptions and it is self-limiting, because

it often tends toward a type of social con-

trol unappreciative and uncongenial with

regard to science, in spite of its basic inter-

dependence with science. Science is not pro-

ductive in an immediate and material

sense, and it requires the use of surplus

production from the materia! producers.

When the support is either indirect or com-

pulsory, other things being equal, scientific

movement is mainly controlled by scientists

and history shows that such control has

been justified, on the whole, by ultimate in-

creases in production and in social well-

being. But as science becomes dependent

on the direct and voluntary support of the

great producing masses, it also becomes

subject to their control and to their scale

of values, which is often inimical to sci-

ence. This situation is rapidly arising in

America and must inevitably arise as a

democracy evolves beyond its plutocratic

stage. For us the problem is very real and

present and in no sense academic.

The obvious, indeed the only, solution is

a realization by those in control that their

own welfare (both material and cultural)

depends on science. Crowther's history

demonstrates the necessity of this solution

and is a contribution toward that end. The
average skilled workman, himself a tech-

nician, thinks of technology as "useful

science" and of science, properly speaking,

as "useles^ science." He favors the support

of technology and thinks of this as con-

tributing to the advancement of science,

while he may in fact be not merely indiffer-

ent but openly antagonistic to such ad-

vancement in a truer sense. This confusion

of values is conveyed to his leaders and

representatives, often in exaggerated and
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still less desirable form, because apprecia-

tion of technology is at least fertile soil for

the growth of science but the current form
of political representation usually under-

stands neither technology nor science. Sci-

ence and technology are so inseparably re-

lated that the confusion is natural, but just

because of the intimate relationship the re-
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knsvfers to Questions on

page 238

1. Diamonds are among the commoner
gems ; no other precious stone is found

in sufficient quantity to serve as a

standard engagement ring. See page 211

2. Yes. Fossil jellyiishes have been found

whose age has been estimated at about

80 million years. See page 243

3. (c) Solidified lava froth. See page 204

4. Yes. Certain very rare diamonds are

ruby-red, and all rubies are scientifically

regarded as varieties of sapphire. See

page 211

5. False, Diamonds have an e.xcellent

cleavage and can be crushed as readily

as many other stones. See page 211

6. (c) Grand Coulee Dam. See page 210

7. The Lost Empire of the Khmers in

Indo-China. See page 213

8. True. See page 211

9. Diamond. See page 211

10. The object illustrated was originally

vegetable and is now entirely mineral,

for it is a petrified tree stump, located

at Florissant, Colorado

suit of depreciating "pure" science may be

fatal rtot only to science but also to tech-

nology. It is a fault of many recent popu-

larizations that most of what they call "sci-

ence" is really technology. Unfortunately

Crowther's book, despite its general ex-

cellence and the value of its contribution

to this whole problem, sometimes has this

fault. It properly discusses the social his-

tory of both science and technology, but it

fails to make a consistent distinction be-

tween them and often means "technology"

when it says "science."

The book closes with some discussion of

recent efforts by scientists to co-ordinate

society and science and has a final minatory

chapter on the social responsibilities of sci-

entists. Elsewhere it is made sufficiently

evident that the responsibility is mutual.

In a book intended primarily for nonscien-

tists, final emphasis on the scientific re-

sponsibilities of society would have been

more original and more useful. Not the

least of the many good qualities of this

highly recommended book is that it stimu-

lates thoughtful discussion and presents the

materials for informed opinion, whether
or not in full agreement with the author.

G. G. Simpson.

The truth about the
CUCKOO
------- by Edgar P. Chance

Scribner $4.00

' I * HE European cuckoo has been a legen-
-* dary bird whose call "cuck-00," copied

for cuckoo clocks, and whose habit of hav-
ing its young brought up by strangers, were
better known than the bird itself.

Thanks largely to Mr. Chance we now
know that yearly the same female cuckoo,

identifiable by the eggs she lays, returns

to the same place and lays her eggs in the

nest of some favorite host species, perhaps
of that which was her foster parent. The
sight of her prospective hosts starting nest-

ing apparently furnishes a stimulus to her

laying. When ready she glides down to

the nest and with surprising rapidity lays

her egg in it. The rest of the story is better

known ; the host cares for the young, and
the young cuckoo ejects the rightful young.

How Mr. Chance found out all this is

a story of boundless energy and persever-

ance. He knew his cuckoos personally,

found all the nests of possible hosts, and
conducted experiments on them. Finally

he could predict when and where some of

his cuckoos would lay their eggs and at

his invitation many bird watchers wit-

nessed this. He made a commercially suc-

cessful motion picture, T/ie Cuckoo's Secret,

in 1921, and the next year published his

book of the same title. The present volume
is a revised edition, with additional mate-

rial. Mr. Chance seems not to believe in

evolution, but invokes natural selection to

explain minor points. His section on mat-

ing is largely speculative and some of his

suggestions, such as that cuckoos exert mes-
meristic influence on their hosts, and that

the host is "under orders" to care for the

cuckoo's offspring, are not very attractive.

However, this is minor, and his studies

represent a great advance in our knowl-

edge of the truth about the cuckoo.

A. L. Rand.

NATURAL HISTORY, APRIL, 1 94

1

;.



'^^

'^^^I'flp

^- NATURAL HISTORY 1941

Pearl Divers • The Secretary Bird • Hopi Snake Dance

N. C. Nelson • Emeralds • The Japanese Beetle's Enemy

VOLUME XLVII. No. 5 FIFTY CENTS



King of them a
THE best in nature is being captured

every day on Agfa Films. To get

such pictures, shrewd Naturalists have

learned that they can always depend on

these famous films— there's one for every

photographic need.

They use Agfa Superpan Press or Ultra-

Speed Pan where shutter speeds must be

fast or the light is poor. They use Agfa

Infra-Red for unusual effects. And, for

all-around use, night or day, they choose

Agfa Superpan Supreme. For most out-

door work it's Agfa Plenachrome.

If you have not used any of these films

— try them. All Agfa roll film is guaran-

teed "Pictures that satisfy or a new roll

free !" Agfa Ansco, Binghamton, N.Y.

ILLUSTRATIONS

are printed from photo-

engraved plates made by

STERLING ENGRAVING

COMPANY, 304 E. 45th

Street, New York, N. Y.

COLOR PROCESS, BLACK AND WHITE, BEN DAY, LINE

Above illustration painted by F. L. Jaques,

from Bird Group of Hudson Bay Region in

the American Museum of Natural History



LETTERS
THE COVER THIS MONTH
The young cedar waxwings on the cover

of this issue, photographed in Kodachrome
by Dr. Olin S. Pettingill, Jr., were nest-

lings about sixteen days old. At the time,

the writer was working on a life history

study of this bird at the University of

Michigan Biological Station, and had re-

moved these young from their bulky, cup-

like nest for closer observation. They were
able to undertake short flights at this age.

NATURAL HISTORY

I'f.irl Dkm Tin- S,-crcl,ir,y lliril Hopi Snake n,i.

A*. C Nclion • Emeruhh • Tlu- Jiipatiac liatU's liticiny

As they clung tightly to the branch, the

young waxwings stretched their wide
mouths upward, as though engaging in a

mock feeding exercise, and flapped their

wings eagerly, appearing ready for a take-

off. Preening and stretching, the restless

nestlings occasionally strengthened their

bills by chewing against the branches and
by pecking at each other.

When I handled them, the young all

showed pugnacity toward me by striking

my fingers with their bills and lisping bel-

ligerently behind their bold, black masks.

They made gourmands of themselves as

they feasted on the pin cherries. When they

left the nest two days later they weighed
several grams more than the adult wax-
wing, and when 20 days old were able to

fly very well.
j^^^^^.^ g_ Le..x.

Sirs:

I have long admired your magazine
Natural History and I am one of your

cover-to-cover readers. . . .

Wilbur Forrest,

Assistant Editor.

New York HeratJ Tribune

New York, N. V.

Sirs:

As a two-year reader of Natural His-

tory Magazine, I deeply appreciate your

effort in spreading to many interesting

and unheard of facts concerning nature

LETTERS

and the world i[i which \vc live. Your ex-

cellent articles, as well as the splendid il-

lustrations, make Natural History the

world's outstanding magazine in its field,

and I am very sure that all the ones who
ever started reading it will never feel like

giving it up. . . .

Charles Chessex, D. D. S.

Lausanne, Switzerland

Sirs;

Natural History is without doubt the

finest magazine of its kind in the world.

It is very highly praised by my school

teachers and friends. The pictures in the

Magazine are very good material for

school use, as they cover practically every

subject.

I especially liked in the January issue

"Indian Sign Language" and "A Pet Wal-
rus." Also in the February issue, "A Lynx

in the Home."
I think you could improve your maga-

zine by having more interesting back cov-

ers such as on the February issue.

Edwin Kessler.

Far Rockaway, N. Y.

Sirs:

I appreciate your magazine very much.

I love science, and this magazine is the

best I have ever read on that subject. I

enjoy the rich covers and interesting ar-

ticles and photographs. I find N.^tural

History valuable when I wish to find out

aSout certain subjects for a topic.

„ ,
. J ,, Barbara Fay.

Cambridge, Mass.

Sirs:

In the November number of your excel-

lent magazine there was a series of un-

usually good photographs of the Philip-

pines, with a short text by Fenno Jacobs.

The character studies and the views of

the Ifugao rice terraces were particularly

fine. There is an error, however, in the

description of the rice terraces. They do

not serve as catch basins for rain water.

The water supply comes from a series of

springs near the crest of the ridge be-

tween Bontoc and Benaue. Elsewhere the

rice paddies are either down in the stream-

beds or in positions where water may be

led to them by means of simple ditches or

bamboo pipes, not because of lack of skill

in building terraces but because the plant-

ing season comes just before the rains.

The paddies must be soaked thoroughly

before cultivation, because all the work
on the upper levels is done by hand. . . .

The article in the December number on

the Angel Falls was very interesting. E.

Thomas Gilliard might like to check up

on a curious discovery I made a few days

ago. I had picked up an old work (Die

Erde iind ihr Organisches Lct'rn, Part II)

in Manila, published apparently about

1880, and leafing ahead ot the place where

I was reading I found a quarter-page

steel engraving on page +6S with the fol-

Coittiniicd on toge SO-t

^Uj Scenic wonders and pleasant

•tit"!* experiences pass in gay succes-
""""^

sion in the romanlic \^ est—the
Kocky Mountain region of Colorado
with its snow-capped mountains, pine
forests and rippling streams; the wild
life and natural phenomena of Yellow-
stone; the ocean, redwood forests and
movie colonies of California— these and
countless other attractions make the
West the mecca of summer vacationists.

There arc optional routes of travel West
via Rock Island Lines. For streamlined
speed and luxury— the fleet of modern
Rockets; for distinguished comfort—
the rfe/u.re Golden State Limited; for

economy— the friendly Californian.
Excellent service from Chicago,
St. Louis, Memphis, Kansas City and
the Twin Cities.

There are Rock Island Escorted and
Independent All-Expense Tours to all

recreational areas in

the Vi est and North-
west iniluiling the
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\. T). \1 MillN. PaBsi-npcr Tr.ifn,- M..n.,(:,r
H... k 1-Lin,l Linos
723 La J^allc Su-cct Station
Chicago. IM.

Send travel Hata on D Colorado D YellowMon

DCalifornia Q tlic Southwest D Canadian Rivki.

AlI-ExpcnBe Tour to

24i



OUTFITS FOR EXPEDITIOX!^
Whether a one-man hike or a complete safari
—if it's for the outdoors we have it. Tents-
Packs—Sleeping Bags ... we stock them
all, and more. New free catalogue just off
press. Send for yours TODAY.

Address Dept. N.H. 4.

David T. Abercrombie Co.
New York City

UsM QjUusju/
All makes, powers, sizes and
weights of guaranteed Galileon

and prism binoculars. Prices to fit

all pocketbooks. Glasses cleaned

and exchanged. Box 18

J.ALDEM LORIMC. OWECG.N.Y.

• WYOMING •
Ride its hills and canyons
Fish in its mountain streams

The Patons welcome a limited number of

guests at their ranch home in the Big Horn
country. Write for details.

PATON RANCH, SHELL, WYOMING

sejbjjafure CANVAS HOUSE!
s^For Camps.Resorts.Tourfsts,

\ Summer Home in Country,
t on Lawn, Fresh Air Living,
Cool Sleeping, Emergency

J HousinK- AUOutdoor Pur-
a poses. Portable;—no tools

leded, Waterproof, Weather-
proof, Inscctproof. An Outdoor Luxury. Circular free.

The Monroe Co., 21 Bridge St., Colfax^ Iowa

Metal Animals
The Bookshop will be pleased

to send you a list of metal ani-

mals also a book list.

Simply write to

THE BOOK SHOP
THE AMERICAN MUSEUM OF

NATURAL HISTORY
Central Park West at 77th Street

New York City

HABITAT GROUPS IN
COLOR

By Charles H. Coles
Chief Photographer,

f Natural History

'

I

^ HE remarkably realistic habitat groups
A in the American Museum of Natural

History have caused many visitors to in-

quire how the animals were obtained
without losing the pose they were in when
captured. This, indeed, is high praise for

the accuracy, artistry, and realism of these

groups.

The striking compositions and accuracy
of detail in the large habitat groups in the

Akeley African Hall and in the Asiatic

Hall have daily attracted large numbers
of amateur photographers. A large per-

centage of their pictures are being made
with color film, which makes us wonder
just what results are being obtained. From
our own experience it would seem that

such pictures can only suggest the real

beauty of the scenes—certainly not a true

color rendition.

Color errors

One reason why the results can only ap-

proximate the actual colors we see in the

habitat groups is because of the color bal-

ance the manufacturer has incorporated in

the film. We would not, of course, use a

film adjusted for daylight on these groups,

because they are illuminated by incandes-

cent lights. Furthermore, we should not

use Kodachrome "A" because it is balanced
for the bluish-white light of photoflood

lamps.

Suppose that we were to make a picture

of a group with type "A" film. Because the

illumination in Akeley African Hall comes,
from ordinary incandescent lamps, which
have very little blue in proportion to their

yellow light, the picture would come out

lacking in blues. The entire picture would
look yellowish-brown, with the blue sky a

sickly greenish tone. Naturally the effect is

untruthful and not very pretty. \

Since there is no other film to use for

artificial light (except the larger size sheet

films), some means will have to be used to

correct the color of the light. In technical

terms, we have to increase the color tem-

perature of our light source. We in the

Museum have made numerous experiments

on the habitat groups and have found sev-

eral ways in which to improve the color

rendition of them.

Color correction

The first step is to use a faint bluish fil-

ter over the lens, thus correcting the yel-

lowness of the lamps. The best filter for

this purpose is called a W&W CC—6 Color

Correction Filter. The use of this filter

cuts your light down by about half, so you
will have to give the scene twice as much
exposure 'as you would without it.

The next step in making better color pic-

tures is to confine your range to a small

part of each group. In this way you won't
have to struggle with irregular light in-

tensities. The sky is usually from four to

ten times brighter than the foreground of

a group. This is too great a range for

Kodachrome to cope with successfully, so

either the foreground or the sky will suffer

in color rendition. If only a small part of

the sky is permitted to appear in each
scene, the proper exposure for the fore-

ground may be given and the sky allowed
to overexpose.

Take pictures of animals that are near
the background of the group. These ani-

mals receive better illumination on the

front and under sides of bodies than those

in front.

Exposure problems

If you insist on photographing the whole
group at once, reconcile yourself to the

trial-and-error method for determining ex-

posure. So far we have found no simple

relation between exposure meter readings

and the exposure that we have found to

give the best results. For some of the groups
the geometrical mean intensity of the high-

lights and shadow readings may form the

basis of exposure calculations; but if your

meter or j'our mathematics is not up to

that, you'll have to "cut and try."

If you're conservative enough to take

only a portion of the group, take your me-
ter reading on that part of the group to be

photographed. On very dark groups repre-

senting forest interiors, give twice as much
exposure as the meter indicates. Koda-
chrome is not very sensitive to green.
' For the greatest realism, use a fairly

large lens opening so that the background

is permitted to go slightly out of focus.

Then you'll really fool your friends when
they see your pictures of wild animals of

darkest Africa.
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THE FREE MIND
TODAY, as never before in modern times, we see the biological principle

of "survival of the fittest" distorted into an excuse for mass brutality

in total disregard of all the spiritual aspirations built up since the

prototypes of modern man appeared in the Glacial Period. "Superior race"'

is the creed on which Hitlerism thrives. The aim of emergence of species,

including man, through ruthless competition is glorified, although co-opera-

tion in nature has been demonstrated throughout the ages. Thus we have
seen in a dictated Europe the regimentation of the schools, the elimination

by death or ostracism of all intellectually honest teachers and leaders, the

closing of colleges and universities, the burning of books, and the destruc-

tion of museums.

The struggle of the democracies against the dictatorships is not only a

fight for freedom to live, a fight to satisfy physical and emotional hunger,

but it is just as importantly at present, and even more importantly for the

future, a fight for the freedom to think.

In this struggle the museum stands at the forefront of the institutions

designed to satisfy intellectual hunger. The museum is not limited like the

public school to the young. The museum is not dedicated like the college or <

university solely to the educated. The museum does not, like the library,

serve only the literate. The museum deals with all peoples on all levels and
can and does reach out to meet the intellectual hunger of all people of every
degree on all levels of intellectual attainment. It is a democracy's most im-

portant agency for the spread of honest understanding of life.

During a period when measures of defense of freedom and democracy
take shape in the training of men and the production of materials, we must
not let the fact be forgotten that in the end the surest defense for democracy
is an enlightened people. To this end all possible springs of knowledge must
be enlarged and the channels of information deepened so that understand-
ing may flow unimpeded to all people who hunger for it.

A distinguished geographer said, "Man alone of all creatures is able to

worry about the future and to make provision for meeting problems for

which he did not inherit a solution." In other words, man has the unique
privilege of being able to think out his own salvation. The real work of the

museum is to help people to think in terms of realities and not theories.

The Museum is the one center in which the mighty record of life is pre-

served. To obtain this record and to house the specimens adequately against

the time when many of the species will have vanished from the earth has

been, and is, a motivating force of the institution.

But just as important is it to use these vast collections effectively not onlv

for the benefit of pure science but for objective teaching in its exhibition

halls. Our chief concern is to meet the needs of a changing and chaotic world
in what we teach and how to teach it.

P^ROM THE AXNTAL Rlil'ORT OF 1111. rKESlDEXT,

The American Museum of Natural History
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AMNH photo by Coles
This Tridacna clam, adorned with a fragile living

coral, grew on the lagoon floor, 25 feet below the sur-

face. The photograph represents the animal modeled

in wax within the actual shells so as to display its

gorgeously colored mantle edges, which, in life, expand

over the scalloped shell margins



PEARL DIVERS
By Roy Waldo Miner

Curator of Living Invertebrates, The An of Natural History

An account of an American Museum expedition to the South Pacific

to obtain material and data for a new group in the Hall of Ocean Life

depicting the undersea activities of the Polynesian natives in their

traditional search for the treasures of the deep

THE Zaca was lying at anchor off Penrhyn

Island, called Tongareva by its native inhabi-

tants. A stiff breeze, blowing over the land

from the east, raised dancing multitudes of white-

caps, their snowy crests contrasting strongly with the

deep ultramarine of the tropic sea. The white strand

of the distant shore, disappearing and appearing al-

ternately as the foaming breakers dashed against it,

was crowned with long lines of coconut palms toss-

ing their green plumage as the trade wind swept over

them. Midway, their verdant line was broken by two

shelving points, bare and rock-strewn, that seemed

nearly to meet on either side of the narrow West

Pass, the only practicable entrance for our vessel to

the sheltered lagoon of the coral atoll.

As we watched, a sail appeared in the opening, del-

icately threading the tortuous channel, and headed

for the open sea. It was followed by another and an-

other, and finally a multitude of craft, obviously

smaller than the leading vessel, emerged from the

opening and shaped their course directly toward us

before the wind.

Examining them through our glasses, we saw that

the larger boat was a sloop, flying the blue of the

British colonial ensign, and realized that we were to

receive an official call from the Government Agent

in charge of the island. As the fleet drew nearer, we

made out that the smaller vessels were numerous out-

rigger canoes, their single sails manipulated skillfully

by their Polynesian navigators. Soon they arrived

alongside, and, as the Agent, Philip Woonton, came

aboard, the owner of the Zaca and sponsor of our

expedition, Mr. Templeton Crocker, met him at the

gangway and escorted him aft to meet us. Almost

immediately, the dusky-skinned natives swarmed over

the gunwales, examining the vessel and fraternizing

with the sailors forward.

Philip Woonton, clad simply in jersey and white

trousers, with a native broad-brimmed straw hat

shading his swarthy face, greeted us hospitably. Mr.

Frank Tiaga, Samoan sailor from the Zfica, equipped

with water-tight goggles, diving for corals. Through his

efforts many of our finest specimens were secured, includ-

ing the great 900-pound coral shown on page 261

Photo by lI'yllysR. Bells



(Left) The graceful power-schooner, Zaca, which

carried our expedition to the South Seas, riding at

anchor outside the atoll of Tongareva, while waiting

for a native pilot

(Right) The Spray,

official boat of the Brit-

ish Government Agent,

Philip W o o n t o n

,

emerges from the Ton-

gareva lagoon to wel-

come the expedition to

the island

Plwlo', fci Kw II aUliiMin,

(Below) The Zaca under way toward the West Pass,

the difficult lagoon entrance, guided by a skillful native

pilot. Mr. Crocker, Mr. Woonton (in broad-brimmed
hat), and other members of the Museum party are

standing near the after rail

Photo by Toshio Asaeda
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(Left) The narrow
NATIVE CANOES are

made from scooped-out

tree trunks with plank

gunwales fastened on

by twisted cords of co-

conut fiber. Outriggers

keep them from cap-

sizing when under sail

Photos by Roy Waldo Miner

(Below) TONGARE-
^'ANS cleaving coconuts

on sharpened stakes.

The coconut meat is

dried to make copra

and sold to passing

trading schooners. It is

eventually used for

making confectionery

(Left) Native outrigger canoes being towed astern as seen

from the masthead. Their native crews are aboard the 7.aca

curiously examining the vessel and fraternizing with the sailors

forward

(Below) The native village of Omoka nestles beneath groves

of coconut trees on a point of land inside the circle of the la-

goon. The Zaca came to anchor beyond this point



Crocker handed him our credentials, including a

letter of introduction from our friend, Dr. Peter

Buck, the Director of the Bishop Museum of Hono-
lulu, who had previously spent much time on the

island studying its inhabitants, and had established

most cordial friendship with him. This settled the

matter and we were informed that the entire island

and its inhabitants were at our disposal.

When Mr. Woonton learned that the purpose of

the expedition was to make a study of the pearl oys-

ters, which, Dr. Buck had said, abounded in the lagoon,

with the view to building a group in the American

Museum representing the native divers in the act of

gathering them, he became quite enthusiastic and as-

sured us of every assistance in his power.

His most experienced native pilot was then called

aft to the wheel, and soon our engines were driving

the Zaca against the wind toward the narrow en-

trance, towing behind us Mr. Woonton's boat, as

well as a long line of the native dugouts, attached

tandem fashion to our stern.

A narrow opening

Very shortly, we were tossing in the midst of a

swirl of conflicting currents and foaming whitecaps,

as we negotiated the narrow and perilous entrance

channel, and then, suddenly, we were quietly riding

in the calm turquoise waters of the lagcon. Under
the guidance of our pilot, we skirted the luxuriantly

green inner shore, rounded a point of land, and soon

were floating at the anchorage assigned to us. Oppo-
site lay the picturesque little native village of Omoka,
with its simple dwellings nestling under dense groves

of coconuts that seemed to crowd every inch of avail-

able space. As soon as we had rounded the point, all

the inhabitants, men, women, and children, came
crowding down to the shore and even invaded the

water, paddling around us in their canoes or bobbing

about the boat as they swam as near as they dared

—

for Woonton had warned them to keep at a respect-

ful distance.

Tongareva is a typical atoll, or ring-shaped island

of coral, surrounding a central lagoon, one of many
such beautiful formations in the South Pacific Ocean.

It forms a large oval, eleven miles through its great-

est diameter, composed of a series of long, narrow
islets, called motus, connected by stretches of coral

reef, awash at low tide, and absolutely impassable for

boats. The waves of the open sea dash against the

outside of these reefs with considerable violence,

rushing through into the lagoon at high water.

Coral atolls are usually most accessible on their

western side, many of them having but this one en-

trance. Some, however, are completely landlocked,

with lagoons that can be navigated only by small

boats or canoes carried across the barrier by hand.

All the ?notus of Tongareva are covered with

dense growths of tropical vegetation, mostly coco-

nuts. The plantations are almost over-dense, for

the natives refuse to thin them out, believing that the

value of their land depends on the number of coco-

nuts growing on it. These remarkable trees do not

have to be cultivated, as they spring up without any

trouble on the part of the inhabitants. They furnish

the natives with the material for houses, clothing,

254

mats, cordage, fish nets, food and drink, so they can-

not be blamed for considering them as the foundation

of their well-being. In fact, the coconuts have also

brought the Pacific Islanders a measure of prosperity.

For they dry the meat of the nuts to make copra.

This is exported in large quantities for the manufac-

ture of soap. The lagoon abounds in tropical fish of

all kinds, which form additional food resources, as

the islanders are expert fishermen. Finally, Tonga-

reva, like many other Pacific islands, produces the

precious pearl oyster, the iridescent shell of which

secretes mother-of-pearl and is sold by the ton to

trading schooners, to be used for knife-handles, in-

lays, and pearl buttons. Occasionally, a shell is found

which yields a precious pearl, often of great value,

enriching the finder, the middleman, and the mer-

chant. As we have said, it was to study these pearl

oysters in their native environment that we came to

Tongareva.

We found the Tongarevans intelligent and co-

operative. They are of the Polynesian race, said, with

good scientific authority, to show certain Caucasian

traits, doubtless having spread hundreds of years ago

into the Pacific Islands from southeastern Asia. There

were between 450 and 500 native inhabitants on the

island at the time of our visit, mostly living in two

villages at opposite ends of the lagoon, known as

Omoka and Tetautua, respectively.

Exploring the bottom

Mr. Woonton assigned two natives to us,—Tau,

who was the "policeman" of the village, and Toni, a

young boy. Both were excellent swimmers and divers,

and Tau, particularly, knew all the reefs and shoals

intimately.

Under his guidance we spent the first two or three

days exploring the region in one of the Zaca's

launches, especially around the coral shoals in the

western part of the enclosed lagoon. The waters were

very clear, and, using waterglasses (buckets with a

glass bottom), we could see the sea floor very clearly

for 60 feet or more, and thus were able to pick out

the best localities for our undersea investigations. On
the third day after our arrival, we were all ready and

had our equipment put in order for the work. We
then started in earnest and, as we had good weather,

we kept on for nine days without a break.

Our method was as follows. Two boats belonging

to the Zaca were put at our disposal. One of these,

an "otter boat," was a small and handy motor launch ;

the other was a dory. The otter boat carried our pho-

tographic equipment,—cameras, undersea camera

boxes, and photographic films— , in charge of Rene,

the radioman. Also, Toshio Asaeda, the Japanese

artist and photographer of the Zaca, was installed

here with his sketch blocks and colors, with John,

the first mate, as navigator. The dory was reserved

for the diving equipment. In it were the two diving

helmets with their pumps and hose ; the special under-

sea camera tripods and the hand nets ; also, the "bang-

bang" (to be explained later), the waterglasses, and

the brass-rope ladder. Betts, Olsen, and I occupied

this boat with the two sailors who were to man the

pumps.
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We arrived at our location alongside one of the

many shoals. These are interesting growths of living

coral composed of many species which, by their com-

bined activity, had grown up from the lagoon bot-

tom, at first as clustered pinnacles, then as broaden-

ing columns, which spread out their flat, mesa-like

tops within a foot or two of the water surface. The
top and sides of these castle-like limestone structures

are made up of fragile branching colonies and mas-

sive domes of living coral of soft contrasting colors.

The anchors of the dory were thrown out across

the top of one of these shoals, thus securing it fore

and aft. The otter boat was then lashed parallel to

the dory on its outer side. The brass-rope ladder, with

rungs one foot apart, was unrolled over the gunwale,

to which it was fastened at the top, the lower end

trailing over the sea floor 20 or 25 feet below. 1 was

always the first to go down. I stood on the ladder,

submerged to my shoulders, while the diving helmet

was lowered over my head. The pump was started,

and when I felt the stream of fresh air entering the

helmet and the comforting clank of the pump beat

near my ear, I descended the ladder. Immediately, the

65-pound helmet completely lost its weight as it sub-

merged, and I myself seemed as light as a feather. I

climbed down, rung after rung, swallowing as I went

to relieve the increasing pressure against the ear-

drums, and stepped off on the sandy sea floor from

the twenty-fifth rung, thus measuring my depth from

the surface as 25 feet.

I turned from the ladder and saw before me the

precipitous side of the shoal, rising above me in ter-

races, with overhanging growths of fantastic shapes,

adorned with the most beautiful corals imaginable in

rich purples, blue, browns, saffron orange and green.

Their shapes varied from huge rounded domes to the

most delicate lacework, interspersed with contorted

fingerlike lobes, gathered in clusters of rich rose.

Round about me and above my head flitted fishes of

the most gorgeous and weird combinations of color

and form, many of them reflecting the sunlight like

jewels of coruscating brilliancy and changing pris-

matic hues. The immediate neighborhood was as

transparent as air. I could see fully 100 feet in all

directions before the gathering luminous blue fog of

the watery distance limited my vision. The under-

surface of the water above me gleamed with silver,

reflecting like a mirror when quiet, and changing into

dancing quicksilver when a breeze threw the surface

into ripples and waves.

NORTHWEST PASS">.- ^o*

Moloka.

WEST PASS

NORTHEAST PASS

FLyin^ Venus

SUoal

Omoko

Tepuha

THE CORAL ATOLL
OF

TONGA R EVA
fPENRHYN island) NautUil M.Us

lii

This typical atoll, 2000 miles directly south of Ha\\aii, is made up of islets con-

nected by half submerged coral reefs, surrounding an elcNcn-mile lagoon. The

crosses mark the coral shoals where the Museum's undersea studies were made
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Photo l\ Ro\ II aldo Mine

The brawny arms and magnificent chest

muscles of Frank, the Samoan sailor, were

always at our disposal for sculling our boats

and diving for coral specimens, many of

which were huge masses dislodged only with

great difficulty

(Right) Diving near a coral shoal to which

the boats have been anchored. Doctor Miner

is standing on the brass-rope ladder waiting

for the diving helmet to be placed over his

shoulders. Two sailors stand ready at the air

pumps. Wyllys Betts (with goggles) swims

near by. The boat contains waterglasses, un-

dersea tripods, and other diving equipment

Photo by Toshio Asacda

Photo by Wyllys R. Betts

Frank's favorite tool was the conventional carpenter's ripping bar,

which he used for prying corals from the reef. He is seen above appear-

ing like Neptune from the depths, having climbed to the top of a coral

shoal after a 25-foot dive down its precipitous side

Photo by Roy Waldo Miner

(Left) Doctor Miner goes down. The diving helmet has been placed

over his head, the pump started, and the air, entering the helmet through

the hose, keeps the level of the water below the diver's chin. Though the

helmet weighs 65 pounds in the open air, it immediately

loses weight when submerged. The ladder rungs are set

one foot apart. The diver counts them as he descends

so as to know the depth at which he steps off the ladder

Doctor Miner at the bottom of the sea. The submarine

tripod and the rope ladder are visible beyond him. He is

examining a cluster of precious pearl shell

(Right) Tau has

just descended
with the submarine

camera. After plac-

ing it on the tri-

pod, he swims to

his favorite pin-

nacle to watch the

photographic op-

erations
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(Above) Two divers are down, as shown by the double

line of hose, the patches of bubbles, and the shadowy div-

ing helmets visible through the disturbed but clear water

o by Roy Waldo Mil

Tau, the Tongarevan diver, has discovered a large cluster

of pearl shell and calls the submarine photographer's at-

tention to his find, as he severs the tough byssus threads

by which they are attached to the sea bottom. The am-

phibious Tau stays at the bottom three or four minutes at

a time. He rises to the surface at intervals to renew his air

supply, returning immediately to his search for the pearl

shells which grow abundantly in the lagoon

Photo bvRoy llaldo M nic
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1 took a step forward, half floating. A push of my
foot sent me in a gentle, slow-motion stride over a

pinnacle as high as my waist, and I settled down on

the other side, my toes balancing on a great purple

dome as lightly as thistledown.

Undersea photography

The silvery water surface above my head broke,

and the legs and square top of my tripod appeared,

pushing through with a cloud of bubbles as it hung

grotesquely from a hook at the end of a cord. It was

lowered with a series of irregular jerks to the sea

bottom a few feet away. I made my way over to it

deliberately with half-floating steps, allowing the

pressing watery medium to support me as I did so,

instead of wasting strength in trying to push it aside.

When I reached for the tripod, my hand closed on

nothing, for the magnifying quality of the water de-

ceived my eyes in estimating distance. I groped to-

ward it, in full vision, and watched my hand finally

close about it like the hand of another person. Slowly

I placed the tripod in position ; and then I saw, hang-

ing near by, one of the loaded camera boxes with

motion-picture camera enclosed. I placed it on the

tripod, took note of the distance for which it had

been focused chalked upon its side, and signaled with

my arm toward the lower end of a waterglass through

which John was gazing weirdly down at me from

above.

The surface water broke again, and a coil of line,

weighted with lead sinkers, floated down to me. I

fastened one end of this to the coral growth toward

which the camera was pointing and measured the dis-

tance to my lens, counting the sinkers which had

been attached at measured intervals for 'that purpose.

I adjusted the tripod and camera, pressed the lever

that connects with the shutter within, and ran off the

film for a motion picture of the submarine vista with

the strange and beautiful fishes that came flitting,

like actors, across the coral stage. I repeated this in

various directions until the film was completely ex-

posed. I looked up to signal again and saw the legs of

Tau, the diver, hanging near the boat. I raised my
hand, and immediately he let go and sank down near

me with another loaded camera box. He set it

on my tripod, in place of the first, which I was now
holding in my hand. Then he relieved me of my bur-

den, and, with a push of his foot against the sea floor,

swam vigorously to the surface, heavy box and all, to

deliver it to the waiting hands of John. In a few

minutes, Tau was down again and swam over to a

neighboring pinnacle to which he clung, so as to

watch me at his leisure. He rose to the surface occa-

sionally when he needed air, but he always returned to

the same spot to wait until my camera ran down,
when he swam over to get it and take it again to the

surface. He seemed like a veritable amphibian

!

Now, down the ladder, came another pair of legs.

It was Olsen, equipped with the other helmet. In his

hand he had a nonrustable metal palette, with oil col-

ors arranged around its margin in the conventional

manner. When he reached the sea bottom, he waited

until an easel of the same metal was lowered, fram-

ing a sheet of plate glass with oiled canvas stretched

over it. He then carried this outfit a short distance

away, set up his easel on a rock, and, standing before

it, looking like a hobgoblin in his diving helmet, pro-

ceeded to lay oil colors on the oiled canvas, pressing

them down with his palette knife, thus painting un-

dersea the color and arrangement of the coral for-

mations!

I turned my camera toward him and made a

motion-picture record of this unusual performance.

Octopus

On the sea floor, a short distance away, I now
espied a fine cluster of living pearl oysters. I went
over and examined them carefully. Returning to the

camera, I made a careful photograph of them and of

several other clusters which I discovered nearby. I

signaled again, and Tau came swimming down. I

pointed out the pearl oysters, and he swam over, sep-

arated them from the coral rock to which they were
fastened by means of their tough byssus, and bore

them to the surface in his arms. Meanwhile, all this

was recorded by the camera. Olsen had now gone
above, and Betts took his place. He came over and
touched my arm to draw my attention to the side of

the cliff, where an irregular cavern opened above a

threshold of coral. A tapering serpent-like tentacle

was sliding out over the rounded surface, followed

by another and another, all armed with disk-shaped

suckers! Immediately behind them a bulb-shaped

head erected itself above a pair of baleful eyes, re-

garding me with basilisk-like stare. I turned to my
camera, but the film had run out. I signaled for an-

other, and it was quickly lowered to me. I made the

exchange as rapidly as possible, meanwhile keeping

an eye on the octopus. While I was thus engaged,

the creature slid forward over the coral head, bring-

ing all eight of its tentacles into view. Suddenly it

launched forward into the water, bulb-shaped head
foremost and tentacles streamlining out behind, and
swam over to another ledge a little farther away.

Meanwhile, I was struggling to adjust the new cam-
era, but when I had it in position, to my disgust, the
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creature slipped around the shoulder of the cliff and

vanished. Another opportunity lost! However, we
later captured several others and were able to study

them at close range in the aquarium on the deck of

the Zaca.

Now for the "bang-bang"

!

Many of the gorgeous butterfly fishes, goatfishes,

filefishes, and scarlet-spotted tangs eluded all the

usual methods of capture, so I had to fall back on

this unusual apparatus. It consisted merely of a bam-

boo pole about ten feet long, carefully weighted and

balanced with sheet-lead, and having at its end a

couple of dynamite caps. Attached to these, a long

insulated and waterproofed electric cord was looped

along the pole, passing through my hands, and ex-

tending 30 feet upward to the boat, where John sat

with a switch box between his knees. I would walk

along the sea bottom in my helmet, holding the pole

out in front of me, stalking the fish I wanted. When
I managed to get the caps about a foot above the

head of a gaily colored butterflyfish, I would jerk

the cord, as a signal to John, who would then close

the switch. There would be an explosion, and the

fish would flop over, stunned but not killed. Mean-
while, Tau would be swimming at the surface, with

a hand net, watching me through the goggles that

he always wore undersea. As soon as he heard the

explosion, he would swim down, capture the fish in

his net, swim to the surface, and turn it over to

Toshio, who was waiting in the launch. The Jap-

anese artist would quickly put the fish into a pail of

sea water, where it would soon recover. Meanwhile,

he would make an accurate record of its color pat-

tern, while still in its fresh condition, before captiv-

ity had caused it to fade, as is often the case. This

process was repeated again and again. When we re-

turned to the Zaca, Toshio would make finished

paintings, utilizing his sketches as data, while Olsen

and Betts would make plaster molds of the fish.

Later, when we reached the Museum, we made wax
casts of the fish from the molds, which could then be

colored from Toshio's paintings to make life-like

replicas of the fish.

TJial all can the diver' s ivorld

For nine successive days we made trips of this kind

to all parts of the lagoon, according to the plan we
had evolved when we arrived. We dove morning

and afternoon, staying down in the warm transpar-

ent waters as long as we wished. I made more than

70 dives during that period, and Olsen and Betts

kept the other helmet just as busy. We took thou-

sands of feet of undersea film, made hundreds of

sketches of the living fishes and corals in color, se-

cured scores of pearl shells, ten tons of beautiful

corals, and specimens of many other invertebrates, as

well as notes of many original observations. While

we were working, we saw plenty of sharks, morays,

octopuses, and poisonous starfishes, and had some in-

teresting experiences with them, but, fortunately,

nothing of a serious nature occurred.

Our largest and finest coral is a beautiful spiral

growth weighing 900 pounds and measuring five feet

in diameter. This is now a conspicuous feature in the

Pearl Divers Group in the Hall of Ocean Life of our

Museum. We also photographed the native divers

while they were collecting pearl shell and made care-

ful photographic studies of them ashore, from which

life-size models were afterward constructed for the

group.

A sub in a tine fairyland

The Pearl Divers Group, which has been built as

the result of this expedition, will be completed in a

few weeks. It has involved much precise and unusual

technique to produce it on the part of the artists and

modelers of our Department of Living Invertebrates.

It represents two Tongarevan pearl divers plunging

down into a coral gorge, faithfully reproduced from

one of the magnificent formations that we actually

visited on the sea floor of Tongareva. In the midst of

this submarine fairyland, they are engaged in pluck-

ing precious pearl shell clusters from the ocean bed,

daring the menacing octopus sliding out from the en-

trance of a mysterious sea cave. The divers swim and

grope past beautiful and grotesque coral growths to

find their prizes among sea gardens of stone flowers,

glowing in all the soft colors of the spectrum, while

fishes of every gaudy hue dart past them. Beneath the

great spiral acropore coral in the center lurks a scar-

let, sixteen-pointed sea star with hundreds of poison-

ous spines menacing from its upper surface.

Among the corals on the bank toward the left, may
be seen a bed of furbelowed Tridacna clams with

sinuous openings, festooned with gaily colored man-

tle-edges. These are the man-trap clams, to be avoided

by the hands or feet of the swimmers, lest the unwary

diver be caught and held between the vise-like valves.

Over on the right, the visitor is given an oppor-

tunity to peer through a special opening into the

Cave of the Octopuses, to spy upon the grisly inhabi-

tants at home, while a vista into the distant water-

world is glimpsed through a submarine tunnel.

The group, as a whole, reproduces a characteristic

association of sea creatures typical of the coral reefs

of the tropical Pacific and illustrates one of the more

primitive methods of fishing for precious pearls.
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(Left) Upper surface of a shoal of living coral photo-

graphed through two feet of water. The anchor rope of

the work boat is visible across the shoal at the left of

the picture

Photos by Wylhs R. Belts

(Left) Edge of above shoal with closer view of the coral

growths. The water is so transparent that clusters are

visible even at a considerable depth

(Below) A LIVING Tridacna, the furbelowed or man-trap

clam. Between the slightly open valves of the shell may
be seen the thin membrane of the mantle cavity pierced by
two mantle openings. The oval margin of the left-hand

aperture is visible, showing the mottled lining of the

mantle cavity within. The thick edges of the mantle,

adorned with multitudes of thin, brilliantly blue stripes,

are expanding over the scalloped edges of the shell



(Aboic) Pari of the coral collection of the expedition, assembled

on the dock at Tongareva after having the outer animal tissue removed

(Below) The largest coral collected, weighing 900

pounds. Secured with difficulty by Frank Tiaga and two

Tongarevans, it is shown here being hauled aboard the

Zaca after being brought from across the lagoon. The entire

coral mass is five feet in diameter and now forms an impor-

tant feature of the Pearl Divers Group in the Museum
Photos by Toshio Asarda
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(Above) The great acropore coral specimen aboard the Zaca.
Its unusually symmetrical form and the spiral character of its

growth are well displayed in this picture. This coral, together
with the rest of the collection, was brought to Pago Pago,
Samoa, on the Zitca. Two Samoan natives are seen in the distance

(Left) The large coral being permanently packed for ship-
ment to the Museum. Its bottom was carefully secured and the
specimen braced against the sides of the box, while they were
being built around it

(Below) Freshly collected corals were brought aboard the
Zdca at Tongareva, placed in tubs of sea water and thoroughly
washed by hosing to remove the animal tissue covering the
outer surface. This is known as "bleaching"

I'hotub\ Toshw i^acda Photo by IVyllys R. Betts



(Right) The complete col-

lection on dock at Pago Pago,

still roughly packed as it left the

Zaca. The skilled sailors at the

Naval Station carefully crated

the entire ten tons of material

for shipment to the United

States. The collection included

corals and hundreds of pearl

and Tridaciia shells. In the fore-

ground may be seen plaster

molds made directly from the

fishes collected for the group

Photo by TosUio As

AMNII photo by Cole.

(Left) A DETAIL of the com-

pleted Pearl Divers Group.

A native diver, equipped

with goggles and simply

clothed in a parieii twisted

about his loins, is detach-

ing clusters of pearl shell

from the sea floor at the

bottom of a beautiful gorge

in the lagoon of Tonga-

reva. Near by, an octopus

glides out from a crevice

overarched by precipitous

walls of fantastically eroded

limestone covered with deli-

cately branching growths

of coral, alternating with

massive domes and gro-

tesquely weird foliations.

Brilliantly colored fishes flit

in and out of the sea caves

The group was constructed, un-

der Doctor Miner's direction,

by Chris E. Olscn and Bruce

K. Brunncr, assisted hy Or.

George H. Childs .ind W'orth-

inpton H. Southwick. The life-

size figures of the pearl divers

w ere modeled hy John \\ . Hope



AM MI plwlu^ h\ Coles

(Left) Through an opening at

right side of the Group is de-

picted a \ista through the cav-

ern of the octopuses. A grisly

individual is gliding menac-

ingly down from the rocks

ahove

The expedition ivas made possible

by TempletoH Crocker and his

yacht, ZACA. The group itself is

ihe gift of the late Edith Haggin
de Long.

The expedition personnel con-

sisted of Doctor Miner, Wyllys

Rosseter Betts, Jr., and Chris E.

Olsen.

(Left) A NATIVE gracefully
plunges into the depths of the

coral fairyland in search of

pearl shell. The spiral turret of

the great acropore coral, the

prize of the collection, is shown
in place in the lower right-hand

corner of this view of the fin-

ished group

(Above and below) Careful
photographic studies were made
of the Tongarevan natives from
which the Museum sculptor

constructed the life-size figures

of the divers

Photos by Toshio Asaeda



The "hide" from which Captain L. \\ . R. Knight photographed the family activities

that went on in the secretary bird nest visible at right. The nests are usually far more

inaccessible and well-nigh impossible to photograph

SNAKE KILLER OF AFRICA
The camera of a celebrated nature photographer catches

the secretary bird at the nest with its young,—possibly the

first pictures ever taken of this curious creature at home

By Captain C. W. R. Knight

Whence the secretary bird got its name: a pose illustrating ^'~\'^^ °^ '^^ best-known and most interesting

the curious elongated feathers at the back of the neck which I I birds of Africa, the secretary bird (Sagitta-

were supposed to suggest the quill pen protruding behind the V_>^ rius serpentarius) , cannot fail to compel the

ear of the old-time secretary attention of any intelligent observer, be he ornithol-

ogist or layman. This unique bird differs from the

eagles and the vultures (to which it is allied) in one

curious characteristic—that of killing its prey by

forceful and rapid blows or "kicks" of its outspread

foot.

In spite of its reputation as a great snake killer

—

a reputation which, by the way, is fully justified and

ought to ensure its survival—the secretary bird is

gradually becoming rarer. Egg collectors in various

parts of the world, ready to give big prices for its

eggs, have fired whole districts with enthusiasm for

the treasures. Colored folk have (once to my per-

sonal knowledge) wrung the necks of well-grown

young ones and taken them home to provide a Sun-

day roast ; while hunters, lacking interest in the bird

life of the country and ready to take a crack at any

sizable target, will sometimes delight in putting a

sudden end to the life of this destroyer of serpents.

The secretary bird shown in the accompanying

illustrations was, indeed, under sentence of death
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when we first came on the scene, the owner of the

land being under the impression that such birds

"lived on hares"! Our expostulations and explana-

tions finally convinced him that actually the bird's

diet consists of victims small enough to be swallowed

whole, such as lizards, snakes, rats, mice, moles, scor-

pions, or locusts.

Egbert Pfeiffer of New York City and myself,

when in South Africa under the auspices of the Na-
tional Geographic Society, spent three weeks of ardu-

ous toil over bad stretches of country before we lo-

cated this nest. We had, indeed, found three others,

but all were in positions photographically impossible,

as for example at the top of some isolated tree some

40 feet high. The nest on which we concentrated was
in an almost ideal photographic position, and domes-

tic affairs on it proceeded without untoward incident.

We kept a watch on the young ones for some time

after they had left the nest : saw them doing their ex-

ercise of jumping upwards with wings flopping side-

wise, indulging in longer and higher flights, and
eagerly gobbling up the snakes and locusts regurgi-

tated onto the ground b\' their untiring and devoted

parents.

The Secretary Bird as an interior decorator. Difficult

to understand is the habit of the secretary bird of litter-

ing its home with pieces of horse dung, much after the

manner in which eagles decorate their nests with tufts

of greenery. The mature female is shown here bringing

the material in her beak

(Right) A Close-up of the young in the nest. The sec-

retary bird's favorite decoration is here in evidence
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(Above) An Enemy of the secretary bird: a pied crow, arriv-

ing on the nest to devour the eggs

(Right) A Lizard for the Family. The secretary bird's long

legs, so effective in killing prey, enable it to walk extremely

fast. The observer may run at top speed, but the bird, appar-

ently without exertion, can easily keep ahead of him

"Putting on the Brakes." With huge wings outspread, the

returning parent checks its descent and alights on the nest.

Flying at immense heights, the secretary bird looks much like

a huge Milture with an elongated tail

m^-

i^::t



A tiny army fight.

Against this formidable enemy of the garden, man

cultivates a mighty ally in the form of a fragile

wasp, which wages a curious warfare underground

Photographs taken at the Uni-
versity of Maryland, where a

large scale Tiphia propagation
program is in progress

(Left) The tiny digger wasp (Ti-

phia vernalis) from Korea, which is

a natural and deadly enemy of the

Japanese beetle: a male specimen

much enlarged. Four years of research

in the Orient and experimentation

with various other potential enemies

of the Japanese beetle led to the es-

tablishment of this insect as one of

the most successful insect allies in

combating the pest.

The female wasps emerge from the

ground in the spring when the

weather gets warm, and burrow into

the soil in search of Japanese beetle

grubs, on which they fasten their

eggs. When the larvae hatch they con-

sume their hosts. Each fertilized fe-

male wasp lays in the neighborhood

of 60 eggs

This is the grub of the unpopular Japanese

beetle. The wasp's egg, the white oval ob-

ject just back of the last pair of legs, is

cemented to the body of the grub. The grub

is actually about an inch long

After about ten days the wasp larva hatches from the egg. The dis-

carded egg case is seen here still adhering to the end of the larva's body.

Though still scarcely larger than a pinhead, the enemy of the Japanese

beetle will become almost as large as its host in the next twelve or

eighteen days



the JAPANESE BEETLE
By Julian J. Chisolm II

MOTHER Nature has managed by various

means to maintain a fairly even balance of

life on the earth since time immemorial.

When man steps in, either intentionally or acciden-

tally, and upsets the balance in any region by the

introduction of forms of life from other regions,

trouble may result.

Many examples of this might be cited, but a spe-

cific case which is costing the people of this country

millions of dollars is the accidental introduction of

the Japanese Beetle (Popillia japonica). For the first

few years after its arrival from the Orient the enemy

was apparently not noticed. Then in 191 6, in the

vicinity of Riverton, New Jersey, the infestation

was discovered. Unfortunately, the Japanese beetle

found conditions in this country entirely to its liking.

As it did not have to contend with any of the natural

enemies which Nature had provided to hold it in

check in its homeland, it proceeded to reproduce in

terrifying numbers and is now considered one of our

serious insect pests.

Shortly after it was obvious that this insect would

become a major problem, and when normal proce-

dures of insect control were found to be of no avail

in combating it, the U. S. Department of Agricul-

ture sent two of its outstanding entomologists to the

Orient in 1920. They were to search for natural

enemies of the beetle which could be established in

this country and would eventually build up a popu-

lation able to hold the pest in check, without becom-

ing a menace themselves.

After four years of research ar. ' .-xpioration in

the Orient, a number of insect enemies a 1' the beetle

were found, and shipments of these were se't to the

United States. Of these, five species became estab-

lished, among which a certain wasp has so far proved

to be the most important. The first shipment of co-

coons of this wasp was made in 1924 to the U. S.

Department of Agriculture laboratory at Moores-

town, New Jersey. The cocoons were carried over

the winter in the laboratories, and when the adults

emerged in the spring, they were released in colonies

in areas heavily infested with the beetles. Importa-

tions continued for about ten years, some in the form

of cocoons but the majority as adult insects which

were released as soon as they reached their destina-

tion. Since that time, colonies have become thoroughly

established in this country, and these supply the ma-

terial for propagation of additional colonies for re-

lease in other areas.

Tiphia vernalis, as this insect is known scientifi-

cally, is a little black wasp scarcely three-fourths of

an inch in length, which lays its eggs only on the

grubs of the Japanese beetle. It is related to the large

Feeding on the grub's body juices, the

larva of the wasp has grown during five

days to the size shown above

Five days later the lar\a is

nearing the mature stage, when
growth is very rapid



family of "digger wasps," of which there are many
species in the United States. These native species,

however, have shown no inclination to extend their

operations to include the Japanese beetle.

The life cycle of this Tiphia is interesting.

During May, generally from the loth on, depend-
ing upon temperature and other seasonal conditions,

the adults emerge from the cocoons in which they
have overwintered underground. The insects mate,
and the females, with no loss of time, start burrowing
through the soil to find the grubs of the Japanese
beetle, on which to lay their eggs. In this process the

wasp wraps herself around the body of the Japanese
beetle larva and with the tip of her abdomen mas-

sages an area just back of the last pair of legs. The
egg is then deposited upon this massaged area and
cemented in place.

Under ordinary field conditions each female para-
site lays in the neighborhood of 60 eggs during the

period of oviposition, which generally lasts for a

month to six weeks. During this active period, the

adult wasps feed on the "honey dew" excrement of

various species of plant lice, or aphids. Shortly after

the last egg is deposited, the female dies, her life

cycle completed.

In the meantime, let us go underground and see

what is happening to an egg attached to one of the

victims. In five to ten days, depending on the soil

After five more days
the larva is almost mature.

The sucking habit of the

young parasite larva has

changed, and the further

development of the man-
dibles enables it in this

stage to consume the host,

which is now dead

By noon of the next
day: all that remains of

the Japanese beetle grub.

A few hours more and
even this will disappear,

and the larva will start to

spin its cocoon
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temperature, the young wasp larva hatches and

fastens itself securely to its host by inserting its

mouth-parts through the skin tissues. The wasp larva

at this time is not much larger than a head of a pin,

but it has a voracious appetite and by greedily suck-

ing the body juices of the grub, it grows rapidly. In

twelve to eighteen days it is almost as large as its

host. It is now nearly mature, and the remainder of

its growth is very fast. During this period the man-

dibles become fully developed and are used in literally

devouring the host grub, which is now dead as a

result of the constant drain on its life fluids, sucked

out during the early stages of parasitic growth.

In the course of the next twelve hours, the Tiphia

larva spins a cocoon in which it subsequently pupates.

After a short pupal period, it transforms to the adult

and remains in the cocoon throughout the winter,

emerging in May to repeat the cycle.

Here the question may arise as to what will pre-

vent this insect from increasing in vast numbers and

becoming a nuisance. The answer is this: the wasp
population is dependent upon the beetle population,

because without beetle grubs there can be no future

generations of wasps. As the beetles are killed off, or

at least killed down to what may be considered a nor-

mal population where their depredations would not be

any greater than any other common garden insects,

the wasp population will shrink in proportion.

By evening the Japanese

beetle grub has been con-

sumed, and the larva

which did away with it

has started spinning its

cocoon

The following morn-
ing the cocoon is com-

plete. In this silken case

the larva will subsequently

pupate. The adult wasp
then emerges from the

pupa case but remains in

the ground in the cocoon

until the following spring,

when it chews its way out,

comes to the surface of

the ground, and com-
mences a new cycle in its

warfare against the Japa-

nese beetle

A TINY ARMY FIGHTS THE JAPANliSl- BEETLE



A NAVAHO BUILDS A HOUSE

A Story in Pictures

By

Alexander

and Dorothea Leighton
Photos taken while under grant of the

Social Science Research Council

1 (Below) He wrests the raw materials

2 . . . from the semidesert.
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5 ... he has an intcrcbtud audience.

P':i^i^
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6 The walls begin to grow.

7 ... as row after row is added,

8 . . . with nice joincr\ at the corners.

9 The roof starts shoulder-high

10 . . . and grows from the edges inward.

'*^ ~
1 1 A youthful

-J imitator stu-

dies Navaho
architecture,

as the smoke
hole in the
roof takes

, . . shape (below)

t

12 Now the house is finished

14 CJSe/oM^ Ready for occupancy:

the house and its builders



A NAVAHO MAKES A BLANKET
By Alexander and Dorothea Leighton

1 After clipping and washing, the wool

is carded (belotv)

4 (Below) The weaver binds the edge of the

blanket with wool

2 Any old frame serves to hold the warp (below) 5 . . . and goes to worU at v\ cuing.



GEM FOR MAY
For those who gaze upon the rich green of the emerald, legend

promises a panacea for eye trouble

By Frederick H. Pough
Assistant Curator, Geologv and Mineralogy,
The American Museum of Natural History

UNTIL the Spanish conquest of Amer-
ica, the Old World had never seen a

really fine emerald. For the finest examples

of this most precious gem come from the

mines of Colombia, which were known to

the Incas but which thereafter were lost

for many years, some even to this day. Even

the Spaniards who first found these trea-

sures in such abundance did not appreciate

their rarity and worth. The story is told

that the conquistadors applied the tradi-

tional gem test intended in reality only for

the diamond: delivering a hammer blow

to a stone on an anvil. It is easy to imagine

what must have happened to many fine

gems of this brittle and easily fractured

mineral. However, the wiser priests are

reported not to have tested t/icir stones in

this fashion. It is said, indeed, that they

with copper. We have already spoken of

another variety of this mineral, aquama-

rine, but whereas the aquamarine is blue

to blue-green, from slight impurities of

iron, the emerald is a rich deep green,

from chromium. Common beryl crystallizes

in six-sided crystals, which sometimes at-

tain tremendous size. Single crystals six

feet in diameter and over 20 feet long have

been found in Maine. But emerald crystals

never approximate even an equivalent

number of inches, for there appears to be

an internal strain in emerald that results

in many cracks and flaws, visible as the so-

called "garden." This partial explanation

of the small size of the crystals may also

be the reason for the relatively greater

fragility of the emerald in comparison with

other beryl gems.

Emeralds are among the oldest of gems,

and a mine in Egypt, which produces very

low quality stones, is known as "Cleopa-

tra's emerald mine." But apparently they

A perfect six-sided emerald crystal from Colombia

gathered the broken fragments of the

stones discarded as worthless for their

own loot. Eventually the true nature of the

emerald was discovered, and the world
demand for many years was filled from the

Inca supply and later by Spanish opera-

tion of the mines. Many stones found their

way as far as India to be carved and dis-

tributed as Indian emeralds.

Emerald is a variety of the mineral beryl,

a silicate of aluminum and beryllium.

Beryl is the principal ore of beryllium, a

light metal too expensive for use alone but

of great value in alloys when combined

GEM FOR MAY

were not abundant in those days either.

Though we sometimes see strings of roughly

polished six-sided prisms in museum collec-

tions, we more often see similarly shaped

glass imitations.

Standards of color have changed through

the ages, for, contrary to current taste, the

ancients preferred light-colored stones. Em-
eralds were thought to sharpen the wits,

to confer riches and, when placed under

the tongue, to give the power of prediction

;

they were also thought to be of great ther-

apeutic value, and formulas for the cure

of poisoning by swallowing the powder of

this gem were prescribed as late as the

seventeenth century. The powers attributed

to an emerald can probably be ascribed to

the color—just as the powers attributed to

the diamond stem from its hardness. Green

is thought to be a restful hue, and many
references to the use of an emerald to rest

the eyes can be found. Gem engravers

kept on their tables an emerald at which

to gaze when their eyes became fatigued.

Nero is said to have watched gladia-

torial combats through an emerald, and

in view of the superstition it seems quite

probable that for once he was not merely

indulging his prodigality but endeavoring

to aid his eyesight. Water in which an

emerald had stood was supposed to cure

inflammation of the eyes.

In more recent times several new emer-

The Schettler emerald. Through probably

mined in Colombia, its exquisite carving

was done in India

AVSH (hoto fcy Kirshner

.lid localities have been found and old ones

rediscovered, but even now none can com-

pare with the Colombian deposits, which

are still in operation. The gem crystals oc-

cur in a soft rock which is dug away in a

series of terraces from which the stones

are picked out by hand. Some are lost,

washed away, or stolen, and the operation

is seldom profitable. It is said that chick-

ens, kept by the residents of the mine area,

are allowed to wander around where the

wash comes out of the mine, because fine

stones which would otherwise have been

lost are often found in their crops. Appar-

ently, even the chicks have an eye for a

good green pebble.

Deposits have been worked in Russia,

where emeralds occur in the I'rals with

other gem stones; in Africa, where a few

fine stones have been found ; in the highest

mountains of the Tyrol amid scenes of the

greatest grandeur, though the stones are

poor; and in North Carolina. Our Ameri-

can deposits have never yielded stones of

good quality,—most of the crystals are

small and are cut in rounded gems, with

black and white associated minerals show-

ing. and sold as emerald matrix.

But synthetic emeralds are for the sci-

entist the most fascinating modern chapter

of emerald history. Science has perfected

a method (though not yet the stones) for

the manufacture of this gem synthetically.

Unlike the synthetic corundum gems, this

compound actually crystallizes much as in

nature, albeit in smaller and less perfect

crystals. However, true emeralds, like nat-

ural pearls and true rubies, will maintain

their worth even when man's imitations

are made far better than they are today.



Thousands of tourists have watched this amaz-

ing ceremony, yet the secret of the Hopi priests,

jealously guarded since prehistoric times, re-

mained a matter of mystery and conjecture

until an inquisitive snake expert captured one
of the sacred rattlesnakes

By C. M. BOGERT
Assistant Curator of Herpetology,

The American Museum of Natural History

THE HANDLING of venomous snakes publicly

may be observed in several parts of the world.

Cobras are "charmed" in India, China, and

Burma, chiefly as a spectacle or entertainment for

which remuneration is expected from the audience.

In Africa certain tribes utilize cobras and vipers as

well as harmless snakes in ceremonies, the exact sig-

nificance of which seems not to be well known. Per-

haps no more spectacular, but certainly the best

known of ceremonies in which snakes are used, how-

ever, is the Snake Dance of the Hopi Indians of

northern Arizona.

Sixty years ago the first account of the Dance was

published, and subsequently literally hundreds of ac-

counts have appeared in newspapers and magazines,

or even woven into novels. The details of the ritual

have been rather thoroughly studied by ethnologists,

who have prepared detailed reports. Only one phase

of the Dance remained unexplained,—the ability of

the Hopi Indians to handle rattlesnakes without any

apparent ill effects. There has been speculation in

abundance ; every conceivable opinion and many ludi-

crous ones have been offered. Still the matter has re-

mained largely one of conjecture and opinion.

Therefore, when an occasion arose for me to at-

tend the snake ceremony, I looked upon it as an op-

portunity to try to settle the question. The dance had

been seen by a competent herpetologist, Mr. L. M.
Klauber, whose specialty is rattlesnakes. His excel-

lent report* summarized the important and perti-

nent information that had been printed during more

than half a century, and his conclusions were based

upon a consideration of all facts available. Still there

was something to be desired. No rattlesnake actually

used by the Indians in their dance had been secured

for examination since 1885 when Yarrow, an early

investigator, examined two snakes that were "cap-

tured" after the dance ; and there was no certainty

that his snakes were ones that had actually been used

in the final part of the ceremony, where live rattlers

are carried suspended from the mouth.

'L. M. Klauber, "A Herpetological Review of the Hopi Snal<e
Dance." Bulletins of the Zoological Society of San Dieao, No. 9
[1932], pp. 1-93, pis. 1-5.
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Mr. Klauber had concluded that snakes used in

the dance most probably had had their venom ex-

tracted, but he had reason to believe that the fangs

were intact. Planning my course of procedure from

the very complete summary Mr. Klauber had made,

I hoped therefore to secure a rattler that I knew had

been used in the snake ceremony.

I did not anticipate that this would be a simple
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In Thirty Years no one has been allowed to take

a picture of the sacred dance. For this reason this

three-dimensional replica on display in the Ameri-

can Museum, scientifically accurate in every detail,

has special educational value

task. I was acquainted with the Hopi Indians and

their villages, located on the three fingers of a mesa

that extend southward into the Painted Desert. I

was on good terms with several Hopis, and I knew
them as a friendly, intelligent, and industrious tribe

of Indians. I knew that their Snake Dance was part

of a religious ritual, and as such I had no desire to

meddle with anything that would offend their sense

of privacy. But I did want to obtain a rattlesnake

used in the dance.

Some rationalization was necessary. After all 1

was a collector. Perhaps after the ceremony wa^ fin-

ished it might be possible for me to obtain a speci-

men just as I might have captured any other in the

course of the day's field work. I knew that the snakes

were liberated as soon as the ceremony was over, and
the capture of one of the rattlers that had gone

through the ceremony seemed at least feasible. There-
fore, I held this notion in the back of my mind when
Mr. Glover Ruckstel of the Grand Canyon Airlines

proposed a trip by plane to the Snake Dance. It was
a mere half-hour's flight to the Hopi villages over

an interesting terrain that I knew from below but

had not seen from the air. Even if my plan did not

work out as I hoped, I knew the trip would be inter-

esting.

Every August there are Snake Dances on succes-

sive days during the even-numbered years at Shipau-

lovi, Shongopovi, and Hotevilla. A small dance at

Shipaulovi had taken place the day before we arrived,

and the afternoon of our arrival we saw the second

dance at Shongopovi. The next day the largest cere-

mony of the three was to follow at Hotevilla.

What we see as the Hopi Snake Dance is in real-

ity only the culminating rite of a nine-day ceremony
conducted by two fraternities known as the Antelope

and Snake Societies. The late Dr. J. \V. Fewkes
called it, "A serious, precise religious rite which has

survived from prehistoric times to our present day.

. . . No Hopi priest lives who understands the mean-
ing of all the details, nor does he care for an expla-

nation of them. There are two fundamental factors,

however, which he can comprehend, and these are al-

ways on his lips when an explanation is solicited, 'We
cling to the rites of our ancestors because they have

been pronounced good by those who know. We erect

our altars, sing our traditional songs and celebrate

our sacred dances for rain that our corn may grow
and yield abundant harvest.'

"

Contrary to first accounts published in 1 88 1 and

1883 and to later popular, impressionistic, and often

inaccurate accounts, the rite is not snake-worship.

Rather, the serpents, gathered from the fields, are

looked upon as messengers intrusted with the prayers

of the people, and after the dance they are liberated

to "
. . . bear these petitions to the divinities who

can bring the blessings of copious rains to the parched

and arid farms of the Hopi."

The Hopis have other equally important ceremo-

nies, but owing to the use of reptiles in the public

part of the Snake Dance, it has become one of the

most widely known religious rites practiced by a

primitive people. The liquid consumed by the priests
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after the dance has been supposed by some to be an

"antidote." But it is clear that it should not be called

an antidote, for the Indians themselves do not claim

* any physiological action for it. Mindeleff pointed out

this fact in 1886. The Indians prefer to consider the

action one of witchcraft : it is not the liquid itself but

the chants and ceremonies whereby it is consecrated

that render it effective. Many arguments have been

waged over the methods by which the Indians handle

the venomous snakes without serious consequences ;

what we wanted to find out was whether they de-

fang the snakes or not.

Four days of the nine-day ceremonial are devoted

in part to snake hunts in the four cardinal directions

—north, west, south, and east, always in the order

given. Other days are given over to the consecration

of kivaSj or underground ceremonial chambers, to

the making of a charm liquid by the Antelope priests,

and the making of pahos, or prayer sticks (usually

sticks to which are fastened eagle feathers, corn-

husks, packets of sacred corn meal, etc.). All of this

is accompanied by the singing of traditional songs,

many of which contain words foreign to the present-

day Hopi language.

Besides these secret rites there is a public "Ante-

lope Race," a "Corn Dance," a "Snake Race," and

lastly, the "Snake Dance," followed by the taking of

the ceremonial emetic. Feasting and merrymaking

close the celebration.

Sacred

Despite their poorness in worldly goods the In-

dians have resisted all attempts of the white man to

commercialize their ceremonies. Considerable sums

of money reputedly offered for movie rights have

been refused, and for the last 30 years no cameras

have been allowed on the mesa while the dance was

in progress. Unfortunately, some present-day visitors

are inclined to look upon the ceremony as a sort of

vaudeville show. Yet the dance is part of a religious

ceremony, and how annoyed we should be were a

group of Indians to attend one of our churches with

the same spirit

!

When we arrived on the top of the mesa, we left

our cars on the outskirts of the village and wandered

in toward the plaza. Although it was still early,

crowds were beginning to gather. Even a few Supai

Indians had ridden all the way from the west end of

Grand Canyon, nearly 1 50 miles, to see the cere-

mony. Navahos on horseback were arriving in small

groups, others were in wagons that clattered and

squeaked as the horses toiled up the narrow road to

the mesa top. Once the enemies of the Hopi, the

Navaho Indians have been forced by the white man's

rule into comradeship, although a present-day say-

ing of the Hopi, "Food draws flies and Navahos,"

is indicative of the Hopi's feeling of superiority.

We continued toward the plaza, hoping to get in

a good position, for I wanted if possible to obtain

data on the kinds of snakes used. Already the plaza

was lined with people. At one end was a conical

bower of Cottonwood boughs with a white cloth over

the entrance, the kisi, where the snakes were to be

deposited in bags prior to the dance.

The housetops and windows surrounding the plaza

were filled. Several Hopis came through carrying a

long forked log. A commotion on a housetop re-

vealed that this wood was being rushed to reinforce

the bracing where a roof was sagging from the weight

of 40 or 50 Indians in the "grandstand."

At least 700 people had gathered, 50 to 75 per cent

of whom were Indians, and color was rampant.

There were Indians in all possible as well as some

impossible garbs. An old, gray-haired Hopi sat in a

dignified manner on a doorstep, wearing for head-

gear an old-fashioned, blue, broad-brimmed, lady's

straw hat decorated with varicolored grapes and

artificial flowers.

Navahos meeting friends gravely shook hands,

spoke a few words and remained silent, waiting. A
tourist offered an Indian a cigarette. The Navaho

took two, put one in his mouth and the other in his

shirt and held out his hand for a match. Many other

Indians approached and quietly and with dignity re-

ceived their quota of cigarettes. The tourist looked

disgusted, then smiled and handed the package to the

Navaho, who grinned knowingly. The Navahos in-

haled deeply and contentedly expelled streams of

smoke from their nostrils.

There were several dude ranchers in blue jeans,

cowboy hats, high-heeled boots, and large silver-

concho belts—New Yorkers, Californians, and Mis-

sourians "gone western." There were Harvey bus

drivers in brown riding breeches, bright-colored

shirts, and neckerchiefs, and Arizonans from the

closer towns, Holbrook, Williams, and Flagstaff. A
middle-aged Indian woman, with yellow hair and

white skin, attracted only slight attention as she

walked through the crowd, perhaps because she was

not recognized by most of the white people as an

albino Indian.

Tlie snake dance begins

Navaho and Hopi policemen moved about the

plaza, mildly urging people to take places near the

walls and those in the front row to sit down. They
cleared an opening in the corner to the right of the

kisi, and the audience gradually settled and became

quiet.

There was a hush. Into one corner of the plaza
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came the Antelopes led by the Antelope Chief, who
carried the tiponi or badge of office which for the last

eight days had hung on the ladder leading into the

Antelope Kiva. Fantastically costumed and painted,

they marched into the plaza, fourteen of them, in-

cluding two youngsters, neophytes, bringing up the

rear. Four times they made a circuit of the plaza

passing before the kisi, where each stamped violently

with his right foot on a board covering a hole, the

sipapu, symbolic of the entrance to the underworld.

After the fourth time around they lined up facing

away from the covered entrance to the kisi and

started their chant, shaking white rawhide rattles

held in each hand.

The Snake Priests entered, sixteen of them, walk-

ing rapidly with a determined, more impetuous gait

than that of the Antelopes. Four times they pro-

ceeded around the plaza led by their chief, an old,

gray-haired, stocky, broadly-proportioned priest.

Like the Antelopes, they stamped upon the board

covering the sipapu and then lined up facing the

other Society.

Following this, the Snake Priests, with their arms

extended below their hips, clasped hands and leaned

forward, swaying to a low chant, which was alter-

nated with a shaking of the rattles by the Antelopes

who remained erect. This continued for several min-

utes. The Antelopes then stepped back, seven men in

line on each side of the bower of Cottonwood boughs.

One Snake Priest got down on his knees, lifted up a

corner of the cloth over the entrance to the kisi, and

crawled inside.

The snakes are produced

The other members of the Society divided into

threes, one of each trio moving out into the plaza, the

remaining ones, in pairs, lining up to the right of

the kisi. A priest on his knees pushed his head and

shoulders under the cloth and came out with a fair-

sized serpent. It was a snake belonging to a stunted

race of the prairie rattlesnake, now named nundus or

"messenger" in allusion to its use in the Hopi Dance.

The priest rose to his feet and placed the snake in

his mouth, grasping it in his lips and teeth a third

of the way back from the head. His comrade, the

"hugger," placed a hand on his shoulder, and to-

gether they began a shuffling dance around the plaza.

The rattler, its tail hanging sinuously, moved its

head from side to side as the "carrier" danced. From
time to time the hugger reached in with a two-shafted

feather wand, the "snake whip," and gently brushed

the reptile's head away from the carrier's face.

Followed by the hugger, the carrier of each of the

five pairs was now dancing about the plaza, with a

snake held in his nioutli and supported by tlie hands.

Three or four times they passed the kisi, and then

one snake was placed upon the ground, its head di-

rected away from the kisi. Thereupon it started to

crawl—toward the audience. There was some confu-

sion, and people in the vicinity prepared to move
back. Other snakes were soon placed upon the

ground ; one was an exceptionally large bull snake.

A rattler coiled but was brushed with a wand by one

of the men not dancing, a "gatherer," who picked up

the snake by the middle as it started to crawl off.

Snakes were being received at the kisi, others were

being carried, several were on the ground being

watched by the gatherers, all in more or less confu-

sion. Unnoticed by the Snake Priests, a large rattler

crawled toward a woman in the front row. She

shrieked and threw her purse at it. The audience was

noisy—some people were laughing, but the general

feeling seemed to be one of nervous excitement.

I kept count of the snakes in my notebook as each

snake was received from t\\tkisi. Finally there seemed

to be no more rattlers, and all the dancers were car-

rying long, yellowish-blotched, bull snakes. One
snake, different from all others, came out of the kisi

in the mouth of a dancer. It seemed to be a western

glossy snake (Arizona elegans) , a species not previ-

ously recorded in the dance. There were apparently

no more snakes in the kisi, and I glanced at my note-

book. I had a record of ten prairie rattlers, three

Great Basin racers, nine Arizona bull snakes, and

the one glossy snake. The gatherers were each hold-

ing three or four snakes, and some of the Antelope

Priests had a few.

The snakes are freed

The last snake was finally picked up at the kisi.

A priest drew a ring with sacred corn meal on the

ground, sifting the meal dexterously through his fin-

gers. The Antelope Priests, who until now had been

holding the serpents, placed them in the center of

this circle, a writhing mass of sinuous, shining bod-

ies. Some Hopi women came forward from the crowd

and sprinkled more sacred meal on the snakes. Sud-

denly there was a quick movement, and the Snake

Priests hastily seized as many snakes as they could.

They dashed out of the plaza and down off the mesa

in the four directions, to snake shrines where the

serpents bearing their messages were to be liberated

in the rocks.

We watched the dancers as they fled from the sum-

mit of the mesa. It was after sundown and tlie sur-

rounding desert was a glorious sight. A few cottony

clouds still caught the sunlight, but within another

hour we knew that it would be too dark to attempt

to find the snakes after they had been liberated. Nev-

ertheless, haste ^\•as impossible, and we wandered
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(Left) An Airplane brought the travelers

from the Grand Canyon to see the Snake

Dance. Uppermost in everyone's mind is the

question of how the priests can hold the veno-

mous rattlers in their mouths with impunity.

The author of the accompanying article lin-

gered after the rest of the audience had left

and found a surprising answer

(Below) Wary of their age-old enemy, the Navaho, the Hopis built

their villages on mesa tops long before the coming of the white man

(Below) The Antelope Priests in full ceremonial (Below) The Snake Priests enter, with the Antelope

regalia, preparing to enter the plaza for the Dance Priests already in line before the cottonwood bower or

Photos by Courtesy of Arthur Woodward
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(Right) Meat is hung out to dry in

front of this Hopi dwelling, in keeping

with ancient custom. These red men are

among the few tribes who have resisted

white culture with any degree of success.

Reputedly they have turned down sev-

eral Hollywood offers for film rights to

their ceremony

The Ladder (lejt, beloiv) leads to one of the underground ceremonial cham-

bers or kivas, where secret rites of the Snake Ceremony precede the Dance

Typical three-story Hopi

houses are shown below

Photos by H. C. Jan

kisi where the snakes have been placed prior to the Dance. with a rattlesnake in his mouth. In the other pair of

The 41-year-old photograph at lower right shows a priest dancers the "hugger" conceals the man with the snake
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casually out to the edge of the mesa where a suitable

vantage point enabled us to follow the course of

three Snake Priests, who were still running with

their slender burdens hanging from each hand. Using

a small monocular telescope I vv-as able to follow

their movements even after they were three or four

hundred yards from the foot of the mesa. I saw them

head for a group of sandstone rocks larger than others

in the vicinity, and soon it became apparent that

these were to serve as the shrine where their messen-

gers were to be liberated.

The priests spent a few minutes at the shrine, and

though I could barely make out their movements

through my telescope, I suspected from what I could

see that they were placing the snakes in crevices in

the rocks. When they had finished their task and

turned toward the mesa, my companion and I climbed

down the rocks at the edge of the mesa to follow the

same trail that the priests had taken, and we headed

down the slope. Other people, both Indians and

whites, were leaving the mesa by the same route, and

we moved along no faster than they. In a few min-

utes, we met the returning priests, dogtrotting up

the hill and they passed without glancing at us, pant-

ing and perspiring. Both Hopi and Navaho Indians

were scattered about the foot of the mesa, some of

them harnessing their horses to wagons or saddling

their mounts, while others were already setting out

across the desert.

To avoid discovery

Hastily considering the situation, we concluded

that it might be better if we did not go directly to

the shrine, which was about a hundred yards to the

left of the best-traveled wagon road leading from

the village. Instead, it seemed more prudent to take a

circuitous route, following the road for only a few

hundred yards and then swinging over to the left

and cutting back to the patch of rocks where we
knew the snakes had been left. In doing this we en-

countered several small gullies, and after we had

walked far enough away from the road and turned

again toward the mesa, we emerged from one of

these gullies to find ourselves a trifle confused.

Where we had seen only the one conspicuous group

of rocks, there now were several that seemed equally

prominent. Nevertheless, we worked our way toward

the village, and at last got our bearings well enough

to be reasonably certain that we were approaching

the shrine.

When we reached the rocks, however, we could

find nothing. We moved about among the huge blocks

of the sandstone outcrop, scrutinizing everything care-

fully, until at last we came upon a paho or prayer

stick thrust into the ground and, like other para-

phernalia used in the dance, sprinkled with sacred

meal.

Now, at least, we knew we were in the vicinity of

the liberated snakes. Still we saw no sign of them

and at this juncture we looked up to see a Hopi star-

ing at us intently from a distance of 30 or 40 feet.

Abruptly we lost interest in snakes, and our attention

was as suddenly drawn to the scraps of pottery that

lay strewn about the ground here as elsewhere in the

adjacent desert. The Hopi continued to watch us as

we moved away from the shrine, continuing our in-

. terest in ceramics, but he seemingly concluded that

we were harmless gatherers of souvenirs and went on

his way.

Waiting until he was well out of sight, we again

wandered back to the place where the paho was thrust

into the ground. This time I chanced to glance up-

ward from the ground, to which I had previously

confined my scrutiny. There in a narrow crevice was

a snake, its head downward and its coils drawn to-

gether so that it held itself in the crack some four

feet from the base of the rock. Observing that it was

a bull snake, T seized it by the tail and withdrew it.

Immediately below in the crevice I could now see

the coils of a second snake, obviously the snake that

I sought, since the rattles on its tail were clearly vis-

ible. Hastily I liberated the bull snake, and drew

forth a stout denim sack that I had carried in my
pocket. With little trouble, I seized the tail and ex-

tricated the rattler from the crevice. Using a stick

that we had selected on our way over to the shrine,

I held the snake's head against the rock and obtained

a safe grip on its neck. My companion held the sack

open, and I gently dropped the snake into it, tying

the sack securely with the string attached to it.

Fortunately the rattler was not a large one, not

more than 30 inches in length, and it was no great

bulk to carry. Nevertheless, I felt a trifle uneasy

carrying the sack, knowing that Indians inevitably

would be encountered. I had no desire to have them

know that I had collected one of their messengers. I

felt certain that the Indians, as well as I, would be

happier if they did not see me with it. As a matter

of fact, I seriously doubt whether any of them would

have guessed what was in the sack, but in my feeling

of guilt I decided that it was best to carry it where

it could not be seen.

Snake in the hat

Therefore, I rolled the length of the sack around

the rattlesnake and stuffed it into the crown of my
hat. The hat no longer fit very snugly on my head,

but it was possible to carry the snake there, and with

a feeling of satisfaction, we turned to retrace our

steps, away from the mesa and the shrine.
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When we had reached the sanctum of a deep gully,

the thought occurred to us that it might be wise to

examine the snake immediately, just in case anything

were to happen later that might make this impossi-

ble. Therefore, we removed the snake from the sack,

and again obtaining a grasp on its neck, we induced

it by use of a pencil to open its mouth. A hasty ex-

amination showed no fangs to be present. Even when

the point of the pencil was pushed under the fang

sheath, no fangs could be demonstrated. Satisfied

with this hasty examination, we returned the snake

to the hat and in the dusk hastened back to camp.

Conditions that arose the next day made it impos-

sible for me to return to the city for several days.

The rattler was examined from time to time, and it

seemed to be in a good state of health, active but not

so inclined to strike as a normal rattlesnake would

have been. Two weeks after its use in the dance, the

snake, still alive, was forwarded to Mr. Klauber in

order that he might examine it in as nearly as pos-

sible the same condition as when used in the Snake

Ceremony. In response to my request he killed the

snake and preserved it. As an alcoholic specimen it

was more thoroughly examined, and an amazing dis-

covery was brought to light. Not only were the func-

tional fangs removed, but the embryo fangs as well

had been skillfully cut from the jaw so that the snake

was made permanently and completely safe to han-

dle. The venom glands were still intact, but without

fangs the danger of any venom being injected into

one was almost nil. Such a snake would inevitably die,

since venomous snakes possess fangs primarily for

the purpose of securing their pre}-. A,rattlesnake with-

out fangs would be as helpless as a chicken without

a beak, since it is not a constrictor and, therefore,

could not kill rodents upon which it normally feeds.

/In amazing skill

It remains an astonishing fact that the Hopi In-

dians are sufficiently well acquainted with the anat-

omy of the rattlesnake to remove so skillfully the

reserve fangs. Few people, even among those who ha-

bitually handle rattlesnakes in circuses or in carnival

shows, are aware of the fact that all venomous snakes

periodically shed their fangs and that merely break-

ing off the functional fangs does not render the ser-

pents permanently harmless. This ability of the

snakes to grow new fangs has been voiced as a logi-

cal objection to the theory held by some (who claim

to have been told by the Hopi priests themselves) that

the rattlers merely had their fangs torn out at the

time of capture.

So we may give these Indians credit for having

considerable practical knowledge, knowledge perhaps

gained by an observing Hopi several centuries ago.

Anyone might readily observe the series of replace-

ment fangs if he examined the skeletal remains of a

rattlesnake carefully enough. But few people pause

to make careful observations, or to interpret them

correctly, and, for that matter, it is only within the

last decade that the scientific literature dealing with

the mechanisms of fang succession has given a very

clear, or even a moderately complete, picture of the

process.

Native methods elseivJiere

On the other hand, much of the fundamental

knowledge of the venom apparatus of snakes seems

to have been utilized by peoples in other continents

as well. Recently, while studying the fangs of Asiatic

cobras, I found that snakes purchased from Hindu

fakirs had been as completely defanged as the rattler

taken at Shongopovi, whereas those secured in the

field by the museum's collectors all contained the

normal complement of fangs.

At Harvard's Museum of Comparative Zoology,

through the interest of Mr. Arthur Loveridge, I

have also had the privilege of examining an African

night adder, the donor of which stated that, after

undergoing "immunization" as practiced by one of

the African snake cults, he had been bitten by it

without ill effects. This snake likewise proved to be

completely devoid of fangs. While I have no doubt

that the man who returned with the viper that bit

him sincerely believed that he was immune to snake

venom, his "immunity" was as much a myth as the

ability of the Hindu to "charm" his cobras.

There is but one completely safe method of han-

dling venomous snakes. This consists in putting out

of commission some essential part of the venom ap-

paratus. It is possible to do this in several ways. The
mouth may be sewed closed, and the stitches carefully

concealed, thus preventing the snake from biting.

This method has been reported in Africa and Asia.

The removal or destruction of the venom glands or

portions of the venom ducts has been accomplished

on living snakes, but the procedure is difficult, and

there are no authenticated reports of primitive peo-

ples utilizing this method. Finally, the simplest way
to make it practically impossible for a venomous snake

to defend itself consists in removing all of the fangs,

and quite probably this is the method most commonly

employed. At least we know that the Hopi, the Afri-

can native, and the Hindu skillfully employ this tech-

nique.
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ENGLAND
By Winifred Comstock Bowman

(Above) Grassholm Island and its "gan-

netry" seen from the ocean. When ap-

proached by humans, the great white mass

of screaming, fluttering birds add squawks

of terror and indignation to the general

bedlam. Twelve miles off the Welsh coast,

this tiny speck of land is within earshot of

the bombing raids on Pembroke. (At right)

A close-up of this well-populated sanctuary

FOR many months now, Pembroke in south

Wales has been a target for German bombers.

In this new existence of mine, exiled by the

war from a country where I have lived for fifteen

years, place names and the memories they evoke arc

my one reality. So it is that the mention of Pem-
broke and Milford Haven in the German commu-
niques brings back vividly and persistently to my
mind a holiday my husband and I spent on the little

island of Skokholm in 1937. It is difficult now to

realize that the tiny peaceful island lies near enough

to the English naval base to have its quiet shattered

by the roar of the German bombers as they swoop

toward their objective a few miles distant; and that

the thunder of bursting bombs sends the colonies of

puffins and shearwaters wheeling into the air with

answering cries. For Skokholm is a bird sanctuary.

One night in 1937 my husband and I saw a film

called The Gannets, with a commentary by Julian

Huxley. It was a study of the island of Grassholm

off the coast of south Wales, an island which is in-

habited solely by a huge colony of the great sea birds

called gannets. This film was beautiful and interest-

ing and made a great impression on us. My husband
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has always been interested in birds and their ways,

and eventually he suggested that we, too, visit the

island, and perhaps take some films of our own. We
had recently acquired a small movie camera, and

since color films had just then become fashionable,

we would take our films in color.

I must say here, that in common with most Amer-

icans, I knew very little about birds—and, unlike

most Americans, nothing at all about color filming.

But I like out-of-the-way places, new activities, and

acquiring additional bits of knowledge. So I fell in

with the plan at once.

At first we were puzzled as to how to reach

Grassholm. On the map it is a tiny dot about twelve

miles from the nearest coast line, and we knew no

one lived on it and that it was not a place where we
could stay. We would have to make our headquar-

ters elsewhere, probably on the mainland, and find

our way to Grassholm by boat.

The nearest village we could see on the map was

Dale, and accordingly my husband wrote to the vil-
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lage clerk there, asking him for information about

accommodations, and permission to visit Grassholm.

Several days later an answer came, not from the vil-

lage dignitary, but from R. M. Lockley of Skok-

holm Island.

We knew nothing of Lockley then but were

delighted to find that his bird sanctuary on Skok-

holm, about six miles from the coast, was open to

bird-enthusiasts at a fee of nine shillings a day, in-

cluding bed and board and a "reasonable amount" of

cider. A lobster boat would take us to and from the

island for a fee of six shillings. The little booklet in

which these details were set forth was obviously de-

signed to discourage all but the most genuine of bird

lovers. It pointed out that living conditions on the

island were very primitive, that everyone was ex-

pected to make his own bed, do his own room ; that

the men slept in a dormitory separate from the wo-

^gg
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R. M. Locklc\

(Left) Feeding by regurgitation

(foreground) has its drawbacks—for

human visitors. The youngsters are

often finicky and leave portions of

their daily fare exposed to the strong

sunlight. Some 40,000 birds occupy

this island
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men, that the women were expected to help in the

kitchen. It was a further condition that visitors to

the island were expected to assist in the drives which

took place three times a day to round up and band

the migratory birds.

"Gosh!" I said to my husband, "I don't believe I

ought to go. I don't mind a primitive life or taking

my turn in the kitchen, but it's obvious that I don't

know anything about birds, and you can see this

Lockley person means business. I'm likely to be

turned off the island the first day."

"Nonsense," said my husband, "he won't expect

both of us to be equally knowledgeable about birds.

You need only show a little interest and help me
with the filming."

I looked at him. After nine years of marriage to

an Englishman I had never quite got used to the

role of subordinate. Suddenly this holiday took on

a sinister aspect. So I could show a little interest

and help with the filming (that meant carrying the

rolls of films around and being sworn at when I

misplaced one) and thus be tolerated on an island

where clearly I was not wanted !

"No," I said, "I'm not going to pretend anything.

I'm going to take my typewriter and work on my
play, and if you or he doesn't like it, that's too bad.

I can't possibly count birds, my eyes are too bad to

see anything more than a few yards away, and any-

way I don't know one bird from another."

"You can learn," said my husband, quietly and

firmly.

The road to adventure

We started for Wales one morning at the end of

July. We felt very gay and grand. The day before

we had traded in our old car for a second-hand Ford

with a very special body with low, raking lines and

elegant leather upholstery. We were very proud of

this car, and in honor of it I vi'ore a new pale blue

tweed suit, a smart sports hat, and lots of nail pol-

ish. Even my husband, who prefers gray flannels and

old tweed coats had put on his new brown suit, so as

not to disgrace our ultra-smart vehicle. Oh yes, we

were a sophisticated young couple speeding down the

long roads of England into Wales. I giggled when

I thought of the primitive island. I'd show this Mr.

Lockley

!

Pembrokeshire is quite different from the rest of

Wales. Indeed, the small part of it around Haver-

fordwest and Dale is called "little England," and the

rest of the country consider the people who live

there as foreigners. Dale is a tiny seaside village at

the end of what is really a country lane. The Welsh,

even in this English corner, are suspicious of strang-

ers, and the landlady of the pub replied firmly to

our request for dinner and bed that she had no ac-

commodations and didn't know where we could get

any. People around here didn't like taking anyone in

for one night, it wasn't profitable.

This reception was a bit discouraging. We sat in

the car while dusk fell, debating what to do. We
qould sleep in the car, but that wasn't an alluring

prospect after having spent most of the day in it al-

ready. We could make the rounds of the scattered

cottages and farms to ask for a bed, but our petrol

was low, and there didn't seem to be any way of

getting more in the village. We must save enough

to get back to Haverfordwest on our return jour-

ney. While we were sitting there a man turned into

the little square and stood looking at us for a mo-

ment. He was of medium height, dark-haired, stocky,

clad in brown corduroy shorts and jacket. Presently

he came over to us.

"Are you Doctor Bowman?" he asked my hus-

band.

"I am—are you Lockley?"

"Yes." He looked at me rather hostilely, I thought.

I was conscious of my new suit and my lipstick.

"Good," said my husband. "This is my wife."

"How do you do." Lockley held out a big, sun-

burned hand. I shook hands with him. He noticed

the red fingernails.

"I'm afraid you'll find the island rather primi-

tive," he said coldly.

"I shan't mind a bit," I said, "I like roughing it."

"Oh!" He was clearly skeptical. I smiled in-

wardly. It amused me to pose as the sophisticated

nitwit before this man of nature. I knew perfectly

well my own capabilities, and was looking forward

to his "primitive existence." But I was aware that

bird lovers, in England at any rate, are not accus-

tomed to use make-up and drive about in rakish

cars. I must have been a shock to him, and because

of his obvious uncertainty about me, I was prepared

to dislike him. I suspected him of being an autocrat

on his island.

But where to spend the night?

My husband was explaining our predicament

about sleeping quarters.

"You should have asked me to arrange things for

you," Lockley said impatiently.

"I didn't like to trouble you," said my husband.

"B-Ut don't worry about us. We'll manage to find

some place."

"I'll ask the schoolmaster to take you in," Lock-

ley said. "He lives up the hill, behind the village."

"No, no—please don't trouble. We'll look for a

place."

"I'll ask him," repeated Lockley, "and meet you
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here in half an hour." He walked away into the

gathering darkness. We looked at each other.

"A bit difficult," said my husband.

"He thinks I'm a fast woman, and totally use-

less," I said, grinning. "Nothing could keep me off

that island now."

We got back into the car and started off to make

inquiries about the night. But we had no luck. Fi-

nally we went into the pub to ask if we could have

a meal. The landlady looked bored and reluctant.

"I don't serve dinners," she announced grimly.

"Something cold, perhaps?" I asked timidly.

"We-ell, there's a bit of ham and some toma-

toes
—

"

"I'd like some ham and eggs," said my husband

firmly.

"And some tea," I added, taking the cue.

"It will be a few minutes—there's the kettle to

set boiling."

"Oh that's all right," we said. "We don't mind

waiting!"

In the end we had a meal that was eatable if

nothing else, and in the midst of it the landlady

suddenly melted and said she could give us a bed,

though it would mean that she and her husband

would have to move out and sleep elsewhere. We
had nearly finished our meal and had made our ar-

rangements with the landlady about our sleeping ac-

commodations when Lockley strode into the room

with the news that he had arranged with the school-

master for us to sleep there.

Too many reservations

This was bad. We dared not turn down the land-

lady's offer after she had made such great concessions

on our behalf. On the other hand we could see that

Lockley was annoyed that we had not waited to con-

sult him. In the end my husband went with him to

the schoolmaster's and explained the situation to him.

But we were a bit uneasy.

"I don't think I'm going to take to Mr. Lock-

ley," I said, as we undressed, "or he to me."

"He's all right," said my husband, "he's got char-

acter. Also he's not quite at ease with us—we don't

conform to type."

"He should be able to judge human beings better

than that."

"Why?" said my husband, "lie's a judge of birds,

not of men."

"People shouldn't narrow their interests. The
proper study of mankind—

"

"Go to sleep," said my husband. "^Ve have to be

up at five-thirty to catch the tide."

"Tides," I thought. "^Vhy do they always have

to do their work at such an ungodly hour?" But I

was glad enough to get up at five and leave our un-

pleasant bed and stuffy room.

Ready for the pr'tmUive life

I dressed this morning in slacks and a dark blouse,

but I was deliberately liberal with lipstick and nail

polish. Not for any Lockley would I concede that the

primitive life excluded beautifying effects. My hus-

band, however, now looked the part, and I could see

Lockley was relieved at the sight of the ancient gray

flannels and the worn Harris tweed jacket. The
morning air was cold, and I donned a sweat shirt

and mackintosh before we went down the beach to

the boat. Here I was once more in disgrace, for the

boat lay several yards out in the water and the only

way of reaching it was to wade. Neither of us had

brought boots, so my husband took off his shoes and

socks, rolled up his trousers, and staggered with me
in his arms through the icy water to the boat. Lock-

ley looked disgusted.

The lobster boat stopped at the island daily in the

summer months bringing bird enthusiasts, mail and

stores, except when the weather was bad. In the lat-

ter case all communication with the mainland was

cut off for two or three days ; once, Lockley told me,

ten days. There was no telephone on the island, and

an urgent message could only be sent to the main-

land with the help of flashes from the lighthouse to

the next island, which had a telephone.

The sailors looked askance at me and seemed shy

and ill at ease. But after a great deal of sprightly effort

on my part I finally got them to talk, though their

conversation was not exactly fluent and consisted

mostly in identifying the different sea birds that

skimmed and plunged round us in the water. As I had

packed my spectacles in my bag, this information was

lost on me.

After an hour's journey we landed on Skokholm.

At first glance the island was not prepossessing. It

consisted mostly of bare and treeless moorland,

rimmed round with steep red, striated cliffs against

which the sea beat unceasingly. The landing place

was a miracle wrought by nature out of the rocks of

the cliffs ; elsewhere there was not a place to land

even a rowboat.

It was a lovely sunny day, and the air that blew

in from the sea was warm and sweet. Birds darted

in and out of the bracken as \^e made our way to

the house ; and underfoot the short turf was starred

with the lesser celandine, and harebell, and a tiny

flame-colored flower. As we approaclied the house

we were met by ,a small, slender woman and a little

girl of six, who were introduced as Mrs. Lockley
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and Lockley's daughter, Ann. There were also Lock-

ley's pleasant-looking sister and two women dressed

in slacks and sweaters, with cropped hair and a mas-

culine outline, —student-assistants. These two. Miss

Stark and Miss Webb, were charming, dry-witted

women, full of character and energy. They had

come to spend a two weeks' holiday as guests on the

island, and had liked it so well that they stayed on

as student helpers. They were there that year from

May to September (the normal season on the island)

and went back again the next year.

I do not know why an island fascinates some peo-

ple so much. Lockley and his wife never felt quite

alive on the mainland. I remember asking Mrs.

Lockley where they would go for their holiday.

"Oh, we shall go to the Blaskets this year. Ronald

is writing a series of articles about islands."

I looked at the little woman with the wistful eyes

:

"I should think you'd like to go to London and be

really gay."

She shuddered. "We don't like London. We feel

shut up there. On an island you are free."

Good companions

At the end of the first day Lockley and I were

friends. I had not shirked my duties, I had helped

beat the bracken for migratory birds, I had washed

up the luncheon dishes and shown Mrs. Lockley

how to make fresh cottage cheese from goats' milk.

I had energetically explored the island with my hus-

band and Lockley and displayed an intelligent inter-

est in the birds.

One evening, when I asked him how he happened

to come to the island in the first place, he told me the

whole story. He had been a sheep farmer on the

mainland when he was a young man, but always in

the back of his mind lay the desire to own and live

on an island. When he found Skokholm, with its

wide sweep of moorland, its untouched wildlife, its

soft airs and remoteness, he knew he had found his

heart's desire. He leased the abandoned farm, moved
his flock of sheep there and began the life of a sheep

farmer anew. But now something came to trouble

him. He fell in love and wanted to get married. He
had no home fit for a bride, for the old farmhouse

was in ruins. It would take years to raise money
enough to build a house. There was not a stick of

timber on the island, and the expense of bringing it

from the mainland was prohibitive.

"But I've always been lucky," Lockley said, with

a smile. "One night the Alice Williams with a cargo

of coal was blown ashore and broken to pieces on

the cliffs. I bought the salvage rights for five pounds

and got enough timber to build the house as you see

it now and enough coal for four years. We hauled

the coal up the cliff in baskets. It took a long time,

but it was worth it."

He built the house with his own hands, and when
it was finished he brought his bride to live there. I

thought Mrs. Lockley must be a very brave woman
indeed. Their little girl, Ann, was born and brought

up on the island and knew almost as much about the

insects, birds, and flowers as her father.

Presently Lockley began to turn his attention

more and more toward the bird life on the island.

Sheep farming did not pay, so he began to supple-

ment his tiny income with articles about the birds

and other wildlife on Skokholm. He wrote with

charm and authority, and soon his income from his

writings was sufficient to keep the little menage go-

ing without the aid of the sheep. He sold them, and

turned the island into a bird sanctuary. Most bird

sanctuaries are financed and controlled by the great

ornithological societies or by the Government, but

Lockley was master on his island and kept his in-

dependence. He is now one of the foremost authori-

ties on the migration of sea birds in the British

Isles.

The original farmhouse was now the family head-

quarters and housed the women guests, while the old

farm buildings provided a dormitory for the male

guests and a combination kitchen and dining room.

The food was delicious. There was always a huge

leg of mutton or a great ham, a bowl of newly-dug

potatoes boiled in their jackets, a great dish of broad

beans or peas from the garden, salad, cheeses, hot

scones, sometimes a pudding or fruit and junket, and

when the lobster boat came in, a dish of fresh crab

or lobster for tea. We ate enormously.

Little Ann looked after the goats, letting them
out of the pen in the morning and rounding them
up across the width of the island at dusk. She milked

them, too, and tried to teach me, but I was slow,

and animals always make me nervous. A backward
glance from their wicked eyes frightened me, but

Ann would shove the offending face away and go on
with her milking quite calmly.

Banding

But we had come to study birds. Three times a

day, after meals, the whole company was led out to

the bracken clumps by Lockley. I used to protest

loudly, especially after I had eaten a huge dinner,

but Lockley had no mercy on me, although we were
now friends.

The beating of the bracken was rather amusing.

We all trailed down to the lower end of the clumps
and ranged ourselves in a long line with about ten

yards between us. We were armed with long sticks.
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(Above) Gannets in flight. Many of

the birds are banded

Photos by R. M. Lockley

(Right) Through the airways
where these birds wheel in flight,

engines of death now speed and

man's peace-time conservation ef-

forts must give way to the grim

struggle for his own survival

Bird students find a unique headquarters on near-by Skokholm, six miles

ofifshore. Below, R. M. Lockley, head of the Skokholm sanctuary, lends

a hand in the banding of a one-year-old-gannet

(Above) A FLEDGLING

waiting for a meal. Be-

sides gannets, Skok-

holm supports puffins,

petrels, shearwaters,

and various gulls
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and at a given signal we moved toward the trap,

slashing at the bracken. The birds flew out of the

undergrowth and were gradually driven into the big

Heligoland trap. This was a three-sided erection of

chicken wire, quite spacious, which at the far end

opened into a smaller enclosure. When the birds had

been harried into the second trap, a door was shut

behind them, and then one or two of us, slipping

through the door, drove the birds farther into a

small cage about a yard square. When the door of

this latter cage had been secured, Lockley went out-

side. Reaching into the interior through a long

woolen sock, he extracted the frightened bird, banded

one of its legs with a bit of metal stamped with the

date and code number of the island, and let it go.

Most of the birds, when we were there, were willow

warblers and chiffchaffs. Occasionally we trapped a

bird which had been ringed one, two or three years

ago. That was exciting, for it meant the bird had

visited the island before and was now returning on

a migratory flight. These former visitors were al-

ways marked down specially in the logbook, since

they provided valuable data on migration.

Once or twice (in the intervals between typing,

cooking, and washing up) I went with my husband

while he tramped the island looking for birds to

film. It was easy to distinguish the puffins, those

amusing big-beaked sea birds who sit about in or-

derly colonies like so many pompous old men in their

clubs, dressed in dinner jackets and burbling quietly

among themselves. Shearwaters and petrels were

more difficult, though I finally learned to tell the

shearwater by its flight.

The story of the shearwater

The petrel and shearwater lived in burrows in the

ground made by the innumerable rabbits that in-

fested the island. Lockley fetched out a couple of

baby shearwaters for us to see and photograph. They

were fat little balls of gray down, and loathed being

brought out into the open, as the sun hurt their eyes

after the darkness of their burrows. The story of

the shearwater is the most fascinating of all. The

chicks are hatched in the burrows about May and

are fed through the summer by their hard-working

and conscientious parents. They grow so fat that

they can scarcely move, but there is wisdom in this.

For one day, in the late summer, the parents fly away

over the sea to the far south, and the baby chicks

must now fend for themselves. For a fortnight or

three weeks they wait patiently for the parents to

come to feed them, until hunger finally drives them

forth to the mouth of the burrow. They are thin

now, and a good thing, too, for they could never fly

in their former state of helpless obesity. At the

mouth of the burrow they sit and rest, and wait for

darkness to fall. Even the baby shearwater knows

instinctively it must not venture out in daylight,

since, owing to the awkwardness of its take-off, it

cannot get into the air quickly enough to escape the

murderous assault of the black-headed gull who

preys upon it. When darkness comes, a true dark,

not lighted by the moon, the little shearwater lum-

bers and half flies to the cliff's edge. It is a long,

tiresome, and dangerous journey, and I fear many

of them do not reach the sea before they are killed

by the predatory gull.

Once at the sea's edge, these little birds, who have

never flown, never seen the sea, and who have al-

ways had their food brought to them, launch out

into the air and in that moment reach maturity,

winging their way across the dark waters as adults

in search of food. Their childhood is thus ended sud-

denly, and perhaps cruelly, according to human

standards.

A midnight pursuit

The banding of the adult shearwaters was one of

the entertainments of the island. It took place after

dark, when the birds came home from their day at

sea, uttering their wild, eerie shrieks unlike any

other sound on earth, literally making your hair

stand on end when you first hear them. At about

eleven o'clock (for the shearwater will not come to

land till daylight is gone) the first harsh cry would

break the twilight stillness, and from then till early

dawn the air was made hideous by the strange high-

pitched cry of the returning shearwaters.

At about midnight when the noise was at its

height we donned rubber boots and mackintoshes as

a protection against the damp underfoot and the min-

istrations of the birds as they flew above and around

us, and sallied forth into the darkness with torchlight

and a pocketful of soft metal rings. The ground was

pocked with rabbit burrows, and we stumbled and

fell in the darkness, grumbling and laughing as we

chased the birds. They were quite dazzled by the

torch, and once you picked one up with the light it

was easy to catch it, providing you seized it expertly

around the body, far enough back so that the long

neck with its sharp beak could not injure your hand

with a vicious peck. Your partner would then come

stumbling toward you, and between you the little

ring, which was already entered in Lockley's log-

book, would be clamped on.

I neither liked holding the scared and pecking

bird nor fastening on the ring, but I found ringing

was my job, willy-nilly. I was afraid that the thin

struggling leg would break in my grasp, but some-
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how it never did. It was a weird experience—the

pitch-dark night, broken by the flashes of torches,

the shrill cries of the birds, the wet hummocky
ground underfoot, the glimpses of rain-coated en-

thusiasts slipping and running in their chase after

the birds. When the bird was banded, it was thrust

down the nearest burrow, so that no one else would

waste time trying to catch it. I wondered what the

birds thought as they tumbled down a strange hole

and found themselves in someone else's house, with

someone else's hungry child.

The ringing went on for two or three hours, and

then the party went back to the house, drank cider

and ate biscuits, discussed the adventure and fell ex-

hausted into bed to sleep the sleep of the healthily

tired.

Sometimes one could corner Lockley in the late

afternoon, and sitting in the sun, listen to his tales

of other islands, of adventures on Skokholm itself,

of birds and insects and their strange ways. I liked

him immensely after my first encounter with him

and admired his truly vast knowledge of his subject,

his direct and uncompromising attitude towards life,

and his undeniable charm. I have met few men who
impressed me to the same degree.

Goat's hair for bait

At dusk my husband and I would take a couple

of primitive fishing poles down to the cliffs and for

an hour or two fish the deep waters around the

island with a bait of white goat's hair. We never

caught more than one fish each, biit the pleasure of

standing there on the slippery cliff base as the day

waned and the mist rose against us far outweighed

disappointment in our small catch. But one day a

small yacht came into the bay and the owner, who
was a friend of Lockley 's, asked if anyone on the

island would like to troll for mackerel outside the

little harbor. My husband and I rushed down to the

yacht at once and were given great trolling lines

weighted with a two-pound lead. We started off in

the motor-driven dinghy, circling round and round

the blue waters of the bay. It was a fisherman's

dream. I had only to let out my line to its full

length to feel a heavy tug, and when I had reeled

in, I had a fine three-pound mackerel. In a quarter

of an hour I had caught eight of the beauties, and

my husband an equal number. W^e concluded this

was enough, in fact the wholesale slaughter became

distressing after the first fifteen minutes. We took

our haul back to the island, where we feasted next

day on mackerel livers fried in butter for breakfast

and broiled mackerel for lunch.

Tlie higlilight of our expedition was, of course.

the visit to Grassholm. We set off one Sunday morn-

ing in a calm sea under a scorching sun. There were

about a dozen of us—Lockley 's five, three locals

from the village of Dale (who had foolishly come

in their best Sunday blacks for a day's outing and

were made by Lockley to help with the banding, to

the detriment of their clothes), the crew, and our-

selves. It took about an hour to reach Grassholm in

the lobster boat. When we scrambled ashore on the

lee of the island, it looked like any other deserted

place. The grass grew long and thick on the slope,

a few gulls wheeled overhead, there was nothing to

indicate that this was one of the unique places of the

earth.

After disembarking with difficulty in the perilous

little bay, we climbed toward a steep ridge, which

divides the island sharply.

"What wonderful grass," I said, as I plowed

through it to the summit.

"The birds used to be on this side,'' said Lockley.

"\ou notice how the ground gives under your feet;

it is honeycombed with old nests. The guano ac-

counts for the richness of the grass."

I was feeling full of energy and bounded up the

last few feet to the top of the ridge.

What met my eyes is really indescribable, com-

pounded as it was of smell, sound, and sight. Owing
to some strange arrangement of acoustics and wind
currents, not an inkling of what one was to expect

came till one stood on the summit. There, on the

other side of the ridge lay a white mass of scream-

ing, fluttering, flying birds stretching as far as the

eye could see. Lockley says there are at least 40,000
of them.

The noise and the smell were terrific—especially

the smell. The gannet feeds its young on regurgi-

tated fish, and much of this was left by tempera-

mental youngsters to decay in the strong sunshine of

the eastern slope. Added to the excrement deposited

by the 40,000 it created the smell of smells. The
noise was augmented by our coming, which caused

most of the great adult birds to leave the nests and

swoop out toward the safety of the sea, uttering loud

squawks of terror and indignation. The beautiful

sweeping flight against the deep blue of sea and sky

was unforgettable.

My husband, after several misad\entures witli re-

calcitrant film, got one reel of color-film of this

flight, which is one of the loveliest things of its kind

I ha\e ever seen. In the film these great birds look

like huge white crosses floating down the blue sky,

diminishing in the distance to tiny specks like drifts

of snow.

Birds of ever\' stage were under our feet, from

the newly-hatched, naked, helpless cliick to the mag-
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nificent white, yellow-eyed adult with a wingspread

of as much as six or eight feet. The ages in between

were characterized by different plumage. The young

of that year were white and fluffy and had not yet

learned to fly and were the easiest to catch for ring-

ing. The second-year chicks were a speckled gray

;

they flew well and had already been on their first

migratory flight to the southern seas. The third-year

birds were smooth and white again and very difficult

to catch for banding. It took one person to hold each

bird and another to do the banding. Nevertheless,

our party succeeded in ringing 8oo of them before

we left the island.

The noise and smell suddenly sickened me, so I

bade the others farewell and slipped across the ridge

to the other side. There I lay in the luxuriant grass,

completely out of sight and sound of the noisy,

smelly mass of birds. I lay sleepily looking up into

the sky watching the scattered gulls wheel over my
head, uttering their muted cries.

It never occurred to me then that in three years'

time there would be other birds streaking across the

island, birds a thousand times the size of the beau-

tiful gannets, carrying death in their steel bellies.

No, it never occurred to me, for on an island one is

safe and free from the impingement of a cruel and

ill-adjusted humanity. The noise is of birds, not of

bombs, the sky is full of wings, instead of steel ; the

rain that falls is beneficent, bringing life instead of

death.

I did not think of death and destruction as I lay

waiting on the grassy slope. I only thought how the

study and protection of birds is one of the most

peaceful, most interesting occupations. I resolved to

come back again to Skokholm, to become a serious

student of bird life, to learn a few salutary lessons

from bird ways, to deepen my friendship with Lock-

ley and others of his kind. White birds against a

blue sea, and down below on the rocks some mother

seals crooning their absurd babies to sleep.

But I never went back, and now the bombers

make their way most days across the islands of

Grassholm and Skokholm and the sea birds have

been ousted from the sky by the giant birds of death.

And yet—and yet—I think I will go back again, for

the birds will return, and the islands remain, long

after the bombers have crashed for the last time.

England is an island too.

(Below) Shearwaters feeding. These birds

live in the rabbit burrows that honeycomb
Skokholm. Parents feed their chicks for a

time, then abandon them. The latter, then on
their own and a ready prey to the black-

headed gull, instinctively come into the open

only at night. Once at the sea's edge, the

little birds who have never flown nor

seen the sea, launch into flight and be-

come adults.

Photo by R. M. Lockley
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Mud, Stones, and History
The rise of N. C. Nelson from Danish farm

boy to one of America's outstanding chroni-

clers of the life and times of prehistoric man

By D. R. Barton

IN
reviewing the career of Nels

Christian Nelson, who has re-

vealed so much of Man's past,

one cannot easily avoid a feeling of

special significance for the present

highly critical hour in the world's his-

tory. His 35 years of unobtrusive

scholarly achievement bear valuable

testimony in refutation of the doctrine

that stamina and intellectual leader-

ship are the non-negotiable property of

any one class or nation, and certainly

his notable contributions to science

may be numbered among the reward-

ing fruits of a free democracy.

His is, indeed, the familiar Amer-

ican success story of innate talent

which secured opportunity for self-

fulfillment within a fluid and incom-

pletely stratified society and which

made the most of that opportunity de-

spite the towering barriers of language

and poverty.

He was born not far f'-om the site

of the Battle of Jutland in a straw-

thatched Danish farmhouse. Attend-

ing school during seasonal furloughs

from his chores, he received an educa-

tion sufficient at least to read admir-

ingly of his immortal namesake. Nel-

son of Trafalgar and also to allow

rapt absorption of J. Fenimore Coop-

er's novels. The latter stimulated a

fondness for Indians which has not

cooled to this day and which led him

to dream often of coming to America

where some of his relatives had already

immigrated. This dream became a

reality when in May of 1892 an aunt,

living in Minnesota, sent him a steer-

age ticket to New York.

Half expecting to be greeted at the

dock by the warwhoops of Indian sav-

ages, he became an obscure particle of

the huge Atlantic Migration which

had been furnishing new traits, skills,

and attitudes to a burgeoning civiliza-

tion for a hundred years and more. His

horizons had lifted, and so determined

was he to start life afresh that on sail-

ing through the Narrows, he flung his

old clothes out the porthole and faced

Ellis Island inquisitors stripped of all

that decency and prudence permitted.

When he had gone on to Minne-

sota, however, he found the daily

round of the Danish colony little dif-

ferent from the regime he had left be-

hind. On his uncle's farm he worked

hard at the same old chores to pay oft

K ,1 idol -Kasanjian Photo

N. C. Nelson

the expenses of his journey, but he soon

perceived that if he were ever to be-

come truly Americanized he would

have to forsake the transplanted way

of the homeland. Accordingly, he hired

himself out to a farmer near the town

of Marshall, Minnesota, where in five

and one-half years he completed gram-

mar and high school, finally graduat-

ing in the spring of 1901.

To work one's way througii school

is difficult enough at best, but for

young Nels it was a double triumph.

At the age of seventeen he had to

stand in the country schoolroom near

his uncle's farm, spelling out c-a-t in

the company of knee-high tots who had

long since learned the spoken lan-

guage. Possibly tile need to overcome

such handicaps opened up unsuspected

reservoirs of energy. At any rate, he

acquired a considerable reputation for

scholarship and his friends and bene-

factors were anxious that he take up

the traditional profession of a man

of learning—the ministry.

It seems worth recalling at this

point that Mr. Nelson's present col-

league. Dr. William K. Gregory* was

launched on his scholarly career with

a similar end in view. And it is of pass-

ing interest that both fell in with the

idea amicably enough at first.

A brace of pretty daughters in the

home of his employer had enticed the

youthful Nels to spend a good deal of

his time around the church, which was

the center of social life. But midway

through high school he struck a snag.

Physics, chemistry, and botany were

included in the curriculum and it was

here, as he says, that "the trouble

started."

His Latin teacher, who also taught

botany, accused him of jilting irreg-

ular verbs for stamens and pistils,

and as time went on his inclinations

drew him farther away from the clas-

sics. Then, too, various scientific con-

cepts encountered in the laboratory

seemed to contradict standard theo-

logical explanations of the universe

and this conflict, which troubled his

soul no little, he was determined to

resolve in college.

According to the schedule friends

had laid out for him, his higher edu-

cation was to be pursued in a nearby

denominational college. But at this

time a family of Californians, sojourn-

ing in Minnesota for health reasons,

were about to return to their native

state. They sang the praises of the

latter as only Californians can, and

persuaded Nels to go along. The nine-

day trip was made in a freight car

filled with farming implements, house-

hold goods, and a variety of livestock.

Transportation was free in exchange

for Nels's services as stock tender.

Philosophy

l"he problem of acquiring the

wherewithal for his higher education

was with him late and soon. But in

• See "The Evolution of an Evolutionist," by
D. R. B.-irton, Natural History, April, 1941,
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California's expanding economy of

that era, plenty of jobs were to be had

if one were not too particular in the

choosing. After driving a six-mule

team for a while, Nels joined a hog-

butchering crew, taking special charge

of the lard-rendering process. He stuck

to this bloody business until he had

accumulated sufficient funds to enroll

in Stanford University, whose sages

he then called upon to set at rest his

inner doubts.

The leap from butcher's block to phi-

losopher's stone was negotiated nimbly

enough, but he had not penetrated

very far into the wisdom of the ages

when Stanford's only professor of phi-

losophy accepted a chair at the Uni-

versity of California in Berkeley. Left

with the choice of discontinuing his

quest for the meaning of meaning or

following suit, Nelson decided to trans-

fer his allegiance also. At Berkeley he

plunged even more deeply into cosmic

mj'steries, only to be confronted by

such abstruse concepts as Kant's Doc-

trine of the Transcendental Ego of

Apperception. His professor was sym-

pathetic but not particularly helpful.

He himself had read Kant 26 times

without being able to achieve anything

beyond a frank bewilderment.

It was not long before Nels began

to realize that he was getting nowhere

rapidly. Better men than he, it ap-

peared, had been wrestling with the

problem of the universe with very

little in the way of successful solution,

and he decided that the best way out

of his conflict was simply to ignore it.

More or less out of a sense of obli-

gation, he took courses at the Unita-

rian seminary, but he abandoned all

notion of going into church work from

the moment he was bitten by the an-

thropology virus.

Quite by accident, in 1906, he ac-

companied a friend on an archaeologi-

cal expedition to dig up an old Indian

cemetery, near Ukiah, some distance

north of San Francisco Bay. Imme-

diately thereafter he signed up for all

available courses in anthropology, feel-

ing that at last he had found his metier.

Sudden though this conversion seems

at first blush, it probably derived its

lasting effect from an inherent sus-

ceptibility. For almost a decade ear-

lier he had been tremendously im-

pressed by a graphic historical display

of Man's tools arranged in chronolog-

ical order, which he chanced to visit at

the Omaha Exposition of 1898. In the

same building a collection of Indian

artifacts was also on exhibition—as
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mere curiosities it is true, but for all

that no whit less stimulating to a boy

who had grown up in the fanciful

company of Leatherstocking and Chin-

gachgook. Had the science of archae-

ology been at all publicized in the

Middle West of that day, it is quite

likely that Nelson would have hitched

his wagon to its star then and there.

But though his imagination had been

profoundly affected, the notion that a

man could live by studying the evolu-

tion and distribution of potsherds, ar-

rowheads, and axes simply did not oc-

cur to him. Nevertheless the idea had

been planted in the back of his mind

and when he delved into his first shell

mound on the shore of San Francisco

Bay, the seed burst into full flower.

Here, it seemed, was more substan-

tial food for thought. Archaeology had

about it no stale odor of the recluse,

no abstract will-o'-the-wisps of other-

worldly minds. It was most emphati-

cally of this earth, and most emphati-

cally material. Mud and stones. The

one molded and baked to form a food

pot, the other chipped and sharpened

into a deadly weapon— the winged

bomb of its day— with which to keep

that pot always filled. This was ar-

chaeology. By carefully studying a

handful of flint spearheads and a few

scraps of pottery, one might push back

the horizons of history. And how it

broadened one's vision! All Man's in-

ventions were but links in a seemingly

endless chain, and the creation of a

pointed stick for digging up roots was

relatively quite as marvelous, quite as

important to Man's destiny as the air-

plane or the radio.

Equal portions of field work and

laboratory study prepared him finally

for work in the Museum of Anthro-

pology conducted by the school at

Berkeley, where he became an Assis-

tant Curator after his graduation. His

master's thesis took the shape of a re-

port on an archaeological survey of the

entire San Francisco, San Pablo and

Suisun Bay shore, over which territory

he walked more than 3000 miles, ac-

cording to his pedometer, and located

about 400 shell mounds.

All this time. Nelson was still earn-

ing his way in true Alger fashion. He

had been getting up at five every morn-

ing to punch the clock in a local bank

where he served as a sort of combined

janitor and office boy, doing every-

thing from dusting the president's desk

to picking up the money that was left

scattered around the tellers' booths

after a busy day. He admits that this

apparent carelessness may have been

calculated to test his honesty. Suf-

fice it to say he never tried to find

out.

One morning his alarm clock went

off at five as usual, and he was about

to dress when quite to his astonish-

ment the bookcase on the opposite

side of the room fell over and with a

thundering crash slid under his bed.

To his further astonishment, the room

then proceeded to rock like a ship in a

storm, the walls cracked and the plas-

ter fell about his ears. Sizing up the

situation as hopeless, he decided that

struggling young archaeologists as well

as generals could enjoy the ultimate

luxury of dying in bed. Nothing fur-

ther happened, however, and he dug

himself out of the debris, dressed, and

went out to join the excited crowds

on the street.

He was, of course, in the midst of

the celebrated San Francisco earth-

quake of 1906, and distinctly worried

about the safety of a girl friend who

was teaching in San Francisco. A mu-

tual, influential friend obtained for

him a pass signed by the governor,

himself, enabling him to cross the Bay.

To obtain it, however, he stretched a

point, claiming that Nelson was going

to rescue his wife. On the third

day of the fire the lady and some of

her valuables were safely landed in

Berkeley.

Museum curatorship

Some of Nelson's studies were

carried out under the direction of

Doctor Pliny E. Goddard, a noted

anthropologist on the coast, and subse-

quent American Museum curator,

who shared with Nelson and Gregory

the "original sin" of having started

out destined for the ministry. Indeed,

Goddard was once a missionary to the

Indians. But the latter were evidently

possessed of much more persuasive

tongues, for he ended up as an enrap-

tured student of their languages.

Goddard was so impressed by Nel-

son's ability that he made an effort to

bring him east soon after his own ap-

pointment to the Staff of the Ameri-

can Museum. His erstwhile protege

was, however, quite happy on the coast,

and did not yield until a promise of

major archaeological expeditions to

new fields in the Southwest proved too

much for his powers of resistance. Ac-

cordingly, Nelson packed up bag and

baggage and came to New York in

1912 as Assistant Curator of Prehis-

toric Archaeology, convinced that the
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opportunity for the concentrated work

he so desired was now at hand.

This turned out to be true enough.

But he was enjoined to concentrate on

a project far removed from what he

had anticipated. For at this time, Pro-

fessor Osborn, versatile President of

the Museum, had developed a passion-

ate interest in European archaeology

and was determined that this field

should be worked over at firsthand by

a competent representative.

However competent he may have

been, Nelson was at this time anything

but an authority on Old World ar-

chaeology. But, orders being orders,

he made up his mind that if he was not

going to see America first he might as

well bone up on the European litera-

ture and devote himself to investiga-

tions on foreign soil. Presently he was

taking part in extensive excavations in

the Castillo cave in Spain and visiting

famous archaeologists in all the coun-

tries of western Europe, including his

native Denmark.

To China and hack

During the years that followed, he

made several more extended European

trips, visiting all the important mu-

seums and many famous archaeologi-

cal sites. The work in the American

Southwest went on in the meantime

—

with conspicuous results to be treated

in detail later. Thereafter he grovelled

in the murk of Kentucky and Missouri

caves, and even sampled the shell

mounds of Florida, for which hereti-

cal act his California friends may never

forgive him.

Then in 1925, Nelson ventured upon

a new continent—Asia—while serving

as archaeologist for the Central Asi-

atic Expedition under the leadership

of Roy Chapman Andrews.

He had been out in the Gobi only a

few days with the main caravan when

he came across his first find in this un-

explored region. Here at last Nelson

could satisfy his itch to sink a shovel

in absolutely new territory. But the

Central Asiatic Expedition had so

rapid a production schedule that no

one was allowed to tarry very long in

one place.* And neither time nor

equipment was available to apply the

rather ponderous if thoroughgoing

method of stratigraphic exca\ation to

the Gobi.

It was during this trip that Nelson

was first confronted with serious dan-

ger—the price one often has to pay for

"The Way of a Fossil Huntc ." I,v n. K
I'Ui. p. I.-Barton,
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being the first to explore new vistas.

Various members of the expedition, to

replenish the camp fare, regularl\'

hunted antelope wherever available

and thereby aroused the hostility of

the Mongols, who were anxious for

any excuse to strong-arm the intrud-

ers. When these formidable-looking

roughriders came roaring down out of

the desert hills. Nelson arrayed him-

self with the other members of the

party in a tightly drawn knot which

bristled with repeating rifles. The
muzzles of these pieces evidently

looked a little too minatory, for the

lords of the desert calmed down
quickly enough and even stayed for

supper. On another occasion. Nelson

completely overawed the always truc-

ulent Mongols by pretending to be a

magician, able to remove his (arti-

ficial) eye and put it back again.

Like his paleontological colleague,

Walter Granger, Nelson left the Gobi

in winter for milder, if no less bellig-

erent, climes along the Yangtze river

and like him also ran a gamut of rifle

fire from the skirmishers along the

banks. He had come to these famous

Yangtze Gorges for the purpose of ex-

amining the numerous caves situated

in both cliff walls, a project which,

though archaeologically almost fruit-

less, marks one of the most romantic

episodes in his life.

•Accompanied by Mrs. Nelson, he

sailed upstream some 400 miles on a

picturesque, high-poop-decked Chinese

junk, complete with captain, crew, and

servants—in all, 22 people. As Nelson

trod the "quarter-deck" in the role of

supreme commander, his mind harked

back to the famous historical figure

for whom he was nicknamed in high

school days. Bonaparte's fleet might be

lurking nearby, and in that bellicose

atmosphere, Trafalgar Bay could well

lie around the next bend of the river.

In any event, the "Admiral" ex-

pected that every Chinaman would do

his duty. Nor was he disappointed, for

the crew deeply appreciated the .secu-

rity of sailing under the American

flag. As with Granger's coolies, they

lived in constant dread of being shang-

haied for transport purposes b\- sun-

dry local militia. Indeed their boat was

robbed and most of the sailors taken

prisoners the moment the Nelsons

departed. But no mishap of major im-

portance occurred on the trip itself,

and Nelson was able to land whenever

he chose to examine caves or survey

small tributary valleys—all the while

trying to put himself in the position
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of a Stone Age man on a house-hunt-

ing foray. That was the first step in

selecting a cave for study purposes. If

it struck his own fancy as prospective

shelter, he felt it was worth-while

climbing up the steep bank to peer in-

side. Then if there was any soil at the

mouth of or in the interior of the cave

he would proceed to dig for whatever

Dame Fortune might yield.

The good lady, though not as boun-

tiful as she might have been, gave up a

considerable assemblage of artifacts in

the Gobi as well as along the river

banks. After fully two months of river

sailing, the Nelsons joined the Gran-

gers at winter headquarters in the

temple of the T'an family, above the

treaty port of Wanhsien, where pal-

eontologist and archaeologist joined

forces to inspect the neighboring fossil

quarries. To get out of the war-torn

interior all were obliged to sail down

the Yangtze to Shanghai ; but the next

winter they explored the banks of the

Yangtze again, some 8oo miles fur-

ther upstream in Yunnan Province.

Contributions

Such, in bare outline, is the record

of Mr. Nelson's wanderings in quest

of the raw materials of his science.

But if we are to gain some idea of

what he has done with this material,

what in short have been his contribu-

tions to archaeology, it will be neces-

sary to say a word about the state of

that branch of science at the time when

he first entered its lists.

Nearly all the sciences founded upon

the collection and serial study of phys-

ical objects began as hobbies, and ar-

chaeology is no exception. Dignified

by the name of "antiquarianism," it

contributed odd collections picked up

here and there, which were preserved

as engaging curios. Indeed, the chief

distinction between the antiquarian

and the archaeologist lies in the organi-

zation of materials. The latter goes

beyond simple curiosity in an effort to

interpret his collections and to ar-

range them in their natural order, so

that new chapters in the vast unwrit-

ten history of our race may come to

light.

Few people realize the relative nov-

elty of this approach. Before Colum-

bus, artifacts were regarded as not

merely curious but supernatural. They

had, it seemed, been deposited on the

earth for some divine reason or other

but had little to do with Man himself,

in a material sense. Then gradually as

more and more travelers began to en-

296

counter the red man in America, the

brown man in Polynesia, and the black

man in Africa, European culture was

confronted with its primitive self in

the flesh. Here was the Stone Age in

actual operation. It became increas-

ingly evident that European Man had

himself once been a savage, and in the

acknowledgment of this fact lay the

germ of a new science.

But prehistoric archaeology itself

did not blossom out of the antiquarian

soil until the development of the strati-

graphic method of excavation—which,

at its simplest, operates on the theory

that artifacts are deposited in definite

layers of gradational antiquity, the old-

est stage of a given culture being repre-

sented by that layer which lies deepest

below the surface.

Nelson has the distinction of being

the first to apply this principle to ex-

cavations on the American continents.

But accident, it must be admitted,

played a part in this attainment.

Some years before Nelson investi-

gated the pueblo area of the South-

west, a competent American Museum
archaeologist, George Pepper by name,

was sent out for the specific purpose

of ascertaining whether or not the

stratigraphic method would work in

this particular region. Most acute ob-

servers expected it would. But when

Pepper chose a site and began to dig,

he found such a confusion of early and

recent objects at all levels that he felt

compelled to turn in a disappointing

verdict. This report set back archae-

ological investigation for some years.

Still, Doctor Wissler, Curator of An-

thropology,* was not satisfied. He felt

certain that stratigraphy must work
in the New World as well as the Old.

Accordingly, he sent Nelson out to in-

vestigate the matter and a few months

later the mystery was solved. A group

of recent Indians had moved Pepper's

site, and, unknown to him, disturbed

it to such a degree that it was spoiled

for archaeological purposes. Nelson

then chose a different site in the same

locality and found that the strati-

graphic method worked perfectly.

From the moment Nelson reversed

Pepper's decision, so to speak. South-

western archaeology began in earnest.

But his most important contribution

had yet to be made. Paleontologists

had been noticing for some time the

tendency of their material to lie dif-

fused outward from an apparent cen-

ter of origin. Later on. Doctor Wiss-

ler and other ethnologists had pro-

* Sei "Biographer of the Indian." by D, R,
Bartori, Natural Histqry, April, 1940, p. 246.

posed the idea that the Indian horse

culture had also diffused from a cen-

tral point in a configuration which is

perhaps best imagined by throwing a

pebble into a smooth body of water.

The resulting concentric circles of rip-

ples flowing outward illustrate what

is apparently the natural course of the

geographic dispersion of any human
culture.

It was left for archaeology to put

this hypothesis to the acid test, and

the Southwest was the ideal place to

do it. For here a wealth of prehistoric

pottery lay buried, and of all archae-

ological materials pottery is the most

sensitive to change.

Human fancy has ever been so fickle

that pottery styles differentiated al-

most as rapidly as the design of female

headgear in our own day. Thus even

in prehistoric times every culture

worthy of the name had its "capital of

fashion" and one could always tell a

provincial by the fact that he was using

last year's pot. Moreover, Nelson was

able to show that the further one jour-

neyed into the surrounding "prov-

inces," the more out-of-date the pot-

tery style became. And the pottery was
a reliable index of the general scale of

living.

His method was simple. Wherever
excavations penetrated deep enough to

indicate that a ceramic "capital" had

once stood on that particular spot. Nel-

son obtained sample fragments from

each stratum, thus charting the ve?-ti-

cal evolution of styles. Then shallow

diggings were made at various dis-

tances away from the capital in sev-

eral directions. These revealed a hori-

zontal evolution of the same styles

which corresponded remarkably with

the vertical gradation. The procedure

could be repeated at increasing dis-

tances away from the capital until the

potsherds bore resemblance to only the

most primitive relics found at the cen-

ter. Here then, the outward spread of

the culture by trade, conquest and

other agencies might be assumed to

have ended. This Age and Area hy-

pothesis, as it is called, is simply an-

other way of saying that the oldest

inventions have spread the farthest,

and that even if out on the margins

some of the old primitive inventions

still survive in use, in the center of

origin they are deeply buried, as it

were, below later inventions.

Once Nelson verified this working

principle of Age and Area, anthropol-

ogists recognized that it applied not

only to particular cultures but to hemi-

spheres as well. Coutinued on page 303
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INFORMATION TEST
A few informational liigh spots that may be gleaned

from this month's NATURAL HISTORY

1. What bird "flies" under water but

not in the air ?



Seeing
DOLPHINS jumping
in the Atlantic

PENGUIN AND FISH
—a remarkable photograph
of a bird that "flies" under-

water but not in the air



Nature through THE
CAMERA'S EYE

TELESCOPE FISH—a breed of goldfish, said to have originated

in China but best developed by the Japanese

Photo by Ungcr

\
rf

A PAIR OF ANGELFISH ^*'

—velvety stripes on a background like quicksilver

V. j

Photo by Ungcr
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Medicine and human
WELFARE

by Henry E. Sigerist

Yale University Press, :.50

AMONG primitive people and in the

civilizations of antiquity, disease and

illness represented the expression of evil

and hostile spirits. Since spiritual and
magic forces vpere responsible for man's

physical woes, it was held to be the func-

tion of religion to combat and hold in

check these malevolent elements. From
this beginning, our modern medicine has

gradually evolved. The Greeks were the

first to recognize the natural causes of ill

health and disease; the Romans began the

system of state-encouragement and state-

control of the physician ; Christianity

brought to medicine the ideal of service

to all, regardless of position or wealth.

The modern period with its emphasis on

science and its industrial-capitalist society

has created a scientific and competitive

medicine. But medicine, as we know it, has

not yet achieved its final evolution. Al-

ready the signs are evident that medicine

is entering upon a phase of greater inte-

gration with the social structure. The
highly complex, modern community has

developed needs which are eventually

bound to affect medicine.

To make clear this recent trend. Profes-

sor Sigerist has devoted these Terry Lec-

tures to the analysis of the history of med-
icine. He has traced the movement by re-

viewing three of its aspects: illness,

health, and the physician—describing the

changing attitude toward each from an-

tiquity to the present. Professor Sigerist,

therefore, gives us the past of medicine to

adumbrate its future. The book is author-

itative, succinct and of wide interest.

H. L. Shapiro.

Bird islands down east
by Helen Gere Cruickshank

Macmillan, ,$2.50

T N this account of the little oceanic
A islands lying off the coast of Maine,
Mrs. Cruickshank has combined exciting

personal adventure with good, solid natu-

ral history information. These islands,

steeped in folklore, are in some cases prac-

tically isolated from civilization except for

a stoic old keeper and an ancient light-

house, or they may be completely deserted
in a shroud of mist and spray. Some are
far at sea, others are close inshore, but all
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are romantic and interesting because of

the bird inhabitants which find their last

safe refuge from man amongst their scrag-

gly cliffs and in their gnarled old trees.

In company with her husband, the au-

thor has spent many summers visiting these

little-known dots in the sea in order to

study and photograph the sea birds which

breed upon them. Her descriptions are so

vivid and picturesque that a strong desire

to see these things is kindled in the reader

—one contemplates the coming vacation.

To those who have never taken a particu-

lar interest in birds, this book will reveal

a sparkling new field both in adventure

and in science. The 50 photographs are

on a par with the text. They were selected

from among the hundreds of pictures

which Mr. Cruickshank, one of the coun-

try's leading bird photographers, has taken.

This book will appeal to all who know
the New England seacoast and who love

the sight of "the great cliffs and boiling

surf that crashes against the rocks in an

unbroken sweep from Portugal." It will

appeal to the bird enthusiast because of its

fine descriptions of the breeding habits of

puflnns, cormorants, petrels, ospreys, arctic

terns, great blue herons, herring and

laughing gulls, and other birds. It con-

tains much interesting information on the

migration, banding and conservation of

sea birds by the Audubon Society. Quaint

superstitions, odd-named islets, historical

background, all are expertly woven into

the story of these sea birds and of the

Todd Wild Life Sanctuary at Hog Island

where the Audubon Society maintains an

ideal summer camp for bird students. In-

deed the reader, in company with the au-

thor and her husband, will find the coast

coming to life as "the days inexorably

pass and each beloved facet of the many-
sided Maine Islands takes on a new and

poignant appeal." FTC

The LONGHORNS
b.V J. Frank Dobie

Little, Brown, $3.50

THE Texas longhorn is an interesting

animal with a romantic history. The
great expanse of horn, with its bold, pur-

poseful pattern, has always intrigued the

beholder as a marvelous example of max-
imum development. The history of the

breed is closely interwoven with the con-

quest and growth of the Southwest. Texas
today owes much to this hardy strain of

pioneer cattle, but the longhorn itself has

virtually disappeared from the scene and

is a museum rarity. Dobie knows his

Southwest, he writes well, and his sym-

pathy with his subject is evidenced by the

vast amount of detail he has brought forth

from many sources. Anyone who reads this

book will get a verygood cross-section of the

western memoirs which grew up about cattle.

One of the greatest contributions of a

book of this sort is the placing upon rec-

ord of data likely to be lost with the pass-

ing of a generation. The old-timers knew

at firsthand a great many things that the

passage of time has removed from com-

mon knowledge. Their descendants can

learn of them only as some historian

searches out the hearsay and winnows the

wheat from the chaff. This is not a book

to be read at a sitting. It has plenty of

highlights, action and anecdotes, but in

between them are historical passages, and

the animal is not a mere excuse upon

which to hang a framework of episodes.

The lawlessness and violence of the South-

west are logically associated with the long-

horn, but these are only side issues. The
settlement of the territory, the growth of

the great herds of cattle, the impress of

the longhorn upon the people themselves,

all of these are mass developments which

overshadow outlaws and gun-men.

The illustrations, by Tom Lea, are ex-

cellent. They feature the graphic possibil-

ities of such a dynamic subject without

undue exaggeration.
^^ ^_ Anthony.

Kabloona
- - by Gontran de Poncins

Reynal & Hitchcock, $3.00

I
CANNOT regard this book objectively,

for it happens that I have seen much

of the country it tells about and am per-

sonally acquainted with a number of its

principal characters, both white and Es-

kimo. I have read it with keen critical in-

terest, admiring its high literary quality

throughout.

Unfortunately, it contains too many ex-

aggerations, half-truths, and misleading

statements to be taken seriously for its

Arctic lore. It can be properly enjoyed

only as a study of a cultured and romantic

Frenchman's reaction to, and interpretation

of, life among primitive Canadian Eskimos.

Count Gontran de Poncins arrived at

what he poetically calls the Glacial Sea

with a determination to live the Eskimo

life and understand the Eskimo mind; and

he at once assumed that the white traders,

trappers, missionaries, and Royal Cana-

dian Mounted Police he met there were

lacking in the ability or inclination to do

likewise. He came "to penetrate into a
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world to which they were indifferent."

Practically ignoring the scores of ex-

plorers, traders, and Mounted Policemen

who have examined King William Island

and Boothia Peninsula since the middle of

the nineteenth century, he fancied himself

as very nearly the first white man to hob-

nob with most of the Eskimos of that area.

Some of his best introspective and ana-

lytical writing covers his relations with

the manager of the Hudson's Bay Com-
pany trading post at King William Island

(albeit in doubtful taste) and the ascetic

priest in an ice-house at Pelly Bay. But his

descriptions of Eskimo folkways, although

fascinating, are often shockingly distorted.

Indeed, it is only the author's personality

that emerges in true perspective.

Richard Finnie.

Highroad TO
ADVENTURE

Edited by Earl P. Hanson

McBride, $3.00

IN his Introduction, the Editor maintains

that to be good an anthology must have

direction and point of view. He considers

that the greatest adventures occur in the

pursuit of some serious objective and rep-

resent a spiritual triumph in the face of

material defeat. The material he has se-

lected for this adventure anthology holds

very closely to his definition of adventure

and is wisely edited. The stories have

been drawn from the writings of 22 other

authors, among them such well-known

names as Churchill, Stefansson, Lindbergh,

Courtauld, Holdridge, Sheean, and Dana.

Geographically, Mr. Hanson has suc-

ceeded in covering the world from the

Arctic to the Antarctic, including all the

continents; while the stories are distrib-

uted over the period from the sixteenth

century to the present, with most of them

dated after 1900. Four of them deal with

aviation, five with the sea, six with wars,

and the rest include exploration, moun-
tain climbing, engineering, and hunting.

It is a thrilling collection, and we are

indebted to Mr. Hanson for making so

much that is worth-while available in one

^o'"'^^-
Junius Bird.

The GOLD RUSHES
by W. p. Morrell

Macmillan, $3.00

IN the belief that there is more to history

than battles and kings, the publishers

have instituted a series of works, known
as "The Pioneer Histories," which discuss

the expansion of European enterprise.

Each recounts the history of some impor-

tant movement. In the present volume we
find an account of the search for gold and

the new settlements which accompanieil

each new find.

After a brief summary of the ancienl

conquests of golden treasuries, we find

descriptions of the gold discoveries in

Brazil, Siberia, California, British Colum-
bia, the Rocky Mountain States, Australia,

-Vfrica and Alaska. Here are interesting

anecdotes which spice the administrative

and legal aspects of the exploitation. The

consistency of man through many lands

and many years makes similar patterns at

Beresovsk and Ballarat,—always to many
the gold was a scourge, not a boon. Fall-

ing yields made governmental taxes

equally unbearable in Brazil and Bendigo,

and the hardy miners were ever quick to

protest. But after the rushes and after the

fights, when quiet ruled the land, many terri-

tories were better off, with more inhabi-

tants, more improvements and fewer haz-

ards, prepared for further, normal growth.

The book is well illustrated with nu-

merous, attractive outline maps. Although
fundamentally about gold; silver, copper

and diamonds find a place. So intertwined

are our natural resources that few may be

considered alone. The South African gold

rush followed diamond discoveries which
had already created scenes similar in all

but the actual loot; there as elsewhere,

rush, boom, inflation and panic were again
the old familiar sequence.

The bibliography at the close of each

chapter, with the author's comments upon
the cited works shows how authoritative

each discussion really is, and nowhere will

there be found such a wealth of informa-

tion and such thought-provoking sugges-

tions of the influence of the gold rushes

upon modern empires and modern strug-

gles for wealth and power.

F. H. Pouch.

Wolf child and human
CHILD
-------- by Arnold Gesell

Harper, $2.00

'

I

* HIS vivid little book is an interpreta-

-»- tion by a noted specialist in problems
of human growth, of the diary of mission-

'aries who found and re-educated an In-

dian child who had spent most of the first

nine years of her life among wolves. The
author describes the "wolf" habits which
the child had learned: to prefer the dark
and shun the light, to run on hands and
knees or hands and feet, to tear food and
explore with her mouth, and to utter a

strange wolf cry at stated periods during
the night. Kamala and a younger child,

who had also been stolen and reared by
wolves were brought up in a missionary
orphanage, where they gradually learned
human ways. The missionary's wife was
a trained masseuse and her skilled hands
played a significant role in re-educating

the body of this child, who had learned

in her flexible infancy to behave like a wolf

instead of a human being. The old habits

died very slowly. For the first two years,

Kamala would sit all day with her back

to the other children; at night she roamed
about. She refused clothing and would not

take food from human hands. When she

died at seventeen, she had learned to walk
upright, although she never learned to

walk gracefully or to run. She wore
clothes, performed simple tasks about the

orphanage, cared for the babies and spoke

in simple sentences.

The well-authenticated story is an im-

pressive ilhistralion of man's almost in-

credible power of learning. This human
child had managed to learn wolf ways, to

which her body was not naturally adapted ;

torn from her wolf home, she later learned
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human ways, slowly, painfully, but in the

same orderly sequence as she might have

learned them as an infant. Professor

Gesell has handled the story with a ro-

mantic appreciation of its tremendous im-

plications for the science of man.

Marg.^ret Mead.

Sex and race
------ - - by J. A. Rogers

J. A. Rogers Publications, N. Y., $3.00

HE miscegenation of the Negroes withT ,arious other groups of mankind is an

ancient and widespread phenomenon but

we shall never know its exact extent.

There are some who prefer to stress the

contribution of Negro blood to that of va-

rious non-Negro stocks. Others seek to

minimize both the degree of Negro admix-

ture and its genetic significance. But to the

historian and to the scientist the evidence

is indubitable that such admixtures have

taken place, varying in amount according

to place and time.

Mr. Rogers has essayed in this volume,

dealing with Negro miscegenation only in

the Old World, to indicate the scope of the

phenomenon. Since the process of mixture

is undeniable and its evidence accessible,

it is unfortunate that the author has been

uncritical both in his choice of authorities

and in examples. Interpretations of consid-

erable license and discredited writers of

no standing jostle unimpeachable witness.

Such indiscriminate use of evidence can

only injure the measure of truth which

exists in the author's thesis. By strict ad-

herence to the soundest criteria, Mr. Rog-

ers might have proved much by demon-

strating little. He has, in fact, weakened

the little by claiming too much.

H. L. S.

When the world was
YOUNG

by Martha McBride Morrel

Houghton Mifflin, $3.00

IN a Foreword to this book, Professor

L. C. Glenn of Vanderbilt University

says, "In the field of geology I know of

no book by a technically trained geologist

that succeeds in telling the story of the

Earth and its life in a simple, straight-

forward way that keeps one's interest sus-

tained throughout the entire reading.

"We should then welcome anyone who,

like the present author, has the ability to

clothe the facts of our science in attractive

garb and tell the story in such simple

terms and with such deft touch as we find

in the following pages."

This reviewer fully agrees with Doctor

Glenn's praise of this work. The story ex-

plains the origin of the planets on the basis

of the tidal disruption theory, traces the

earth's development until it becomes habit-

able, and then outlines the history of life

on it. Emphasis is on the development and

early history of man and only the spec-

tacular side lines, are treated in detail.

The illustrations, by R. E. Falconer, are,

on the whole, adequate though the scale

is not always correctly indicated (Dia-

Iryma, for example). More serious is the

conflict between the text and the terminal

"Chart of Geologic Time" in the relative

number of years assigned to the various

periods and eras. In the text (p. 58) Pale-

ozoic era is said to have begun 450 mil-

lion, and the Cenozoic era (p. 154)., 40

million years ago. In the chart they are

550, and 55 million years ago! Paleon-

tologically speaking such age discrepancies

are but the expression of our uncertainty

in this matter, but here, where the author

indicates the relative relationship of events

solely in terms of "years ago" the refer-

ence use of the chart becomes misleading.

This error can easily be corrected in sub-

sequent editions.

Here is an exciting story, thrillingly and

enthusiastically, but simply, told.

H. E. Yokes.

A NIMAL BEHAVIOR
-------- by J. A. Loeser

Macmillan, $2.00

PROFESSOR LOESER rightly objects to

explanations of animal behavior in-

volving "the assumption of a pre-formed

mechanism which functions with uncon-

scious purposiveness and pursues and at-

tains a specific biological aim with auto-

matic certainty." He believes, on the con-

trary, that the behavior of animals is a

product of learning and individual expe-

rience. Unfortunately this interesting the-

sis is supported almost exclusively by an-

ecdotal evidence and anthropomorphic

speculation. To assert that the amoeba pos-

sesses consciousness and seeks out pleasur-

able sensations does not add to a general

understanding of the reactions of unicellu-

lar organisms. The description of a mother

bird's care of her brood as "altruistic in

the uusual sense of the word" contributes

nothing to our knowledge of bird behavior.

Misstatements of fact detract from the

book's interesting accounts of the habits of

animals. The parturient kangaroo is said

to use her lips in transferring newborn

young to the pouch. Recently published ob-

servations discredit completely this long-

accepted belief. According to Doctor Loe-

ser, even reproductive behavior is learned

rather than instinctive and cannot occur

without previous experience. Such a state-

ment reveals ignorance of numerous ex-

periments proving the normality of mating

behavior of animals raised in isolation.

The purpose of the book is creditable,

but its actual contribution is small.

Frank Beach.

Insects and their
STORIES

- by Harry Hoogstraal with camera

studies by Melvin Martinson

Crowell, $2.00

FORTY-SIX insects or groups of insects

are discussed rather briefly, and each

discussion is accompanied by a reproduc-

tion of an enlarged photograph. Some of

these reproductions are decidedly lacking

in detail. The text is apparently intended

for those who know little or nothing con-

cerning insects. As such, it may well serve

as an introduction to the habits of some of

the insects that are frequently noticed. The
dimensions of the pages, 9.5 inches wide
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and 7.5 inches high, makes an awkward
format that does not fit well in ordinary

bookcases.

All in a lifetime
- by Frank Buck with

Ferrin Fraser

McBride, $2.75

AS the name implies, this book is Frank

Buck's autobiography. Born in the

state of Texas, in a wagon yard owned by

his father, Frank Buck always felt a de-

sire to see what was beyond the horizon.

As a boy he tried his hand at cattle rais-

ing, but the urge to move farther afield

was in him and when a chance came to

deliver some cattle at Chicago he jumped

at the opportunity. While working as a

bellhop in a hotel at Chicago, he met

Amy Leslie, a dramatic critic on one of

the Chicago newspapers. They were later

married, but only after he had secured an-

other position with a music publishing

house. Through this union Buck became

acquainted with many prominent theatri-

cal celebrities, which stood him in good

stead during his later life.

But the call to far horizons was strong

and when an opportunity came for a trip

to South America he broke off all his rela-

tions in Chicago and departed. He amassed

a considerable collection of birds and ani-

mals and had no difficulty in disposing of

them when he returned to the United

States. And thus the career was begun

which was to make Frank Buck famous.

Since that time he has brought back many
thousands of mammals, birds, and rep-

tiles, chiefly from the Malay Peninsula

and India.

Frank Buck is not only a good collector

but also a good showman, and the latter

trait undoubtedly contributes to his pop-

ularity. His three pictures. Bring 'Em Back
Alive, IVild Cargo, and Fang and Claii;,

were very popular. In making these pic-

tures he resorts to all sorts of devices that

might be fair in Hollywood but are not

considered true natural history. I have

been in the locality where some of his pic-

tures were taken, and this fact is common
knowledge there.

The book is written in an entertaining

vein and holds the interest of the reader

throughout. Numerous pictures, chiefly of

Frank Buck, illustrate the book. x. D. C.

MUD, STONES, AND HISTORY
Continued from page 296

Taking the continents of North and

South America as a whole, we find

that the highest and most stable cul-

ture occurred in Central America. By
the same token we also find that our

most primitive and least stable cul-

tures are found at such opposite ex-

tremities as Tierra del Fuego to the

south, and certain Eskimo lands to the

north. Prior to the time Nelson was
able to develop the concentric circle

scheme of cultural Age and Area, it

had been supposed that Tierra del

Fuego was a recent culture. But ac-

cording to the new hypothesis, such is

not the case. The natives of Tierra

del Fuego all represent the outermost

southward ripple resulting, so to speak,

from the stone thrown in the water of

the Mexican corridor. They are there-

fore the least affected by pre-Colum-

bian achievements and represent ap-

proximately the selfsame cultural level

at which primitive man had arrived

when he reached the American conti-

nent.

Nelson is of the opinion that these

original tribes came over by way of

the Bering Straits, some i2,ooo years

ago. Although he is not unappreciative

of the scattered cultural evidences sug-

gestive of occasional immigrants from

Polynesia to the American coast, he

feels that their traits obviously arrived

in relatively recent prehistoric times

and have no bearing on the original

peopling of the American continent.

The fill II r I'

A man wiio has done so much for

the science of archaeology can well af-

ford to sit back at this stage of the

game and speculate as to what may
happen to that science in the future.

MUD, STONES, AND HISTORY

Archaeology has been so publicized of

late that he feels too much attention

has been paid to the supposedly roman-

tic field work and not enough to the

prosaic classification of the collections

once they are housed in the Museum.
Every young man, he avers, wants to

wield the pick, and every young girl

wants to put on jeans and get into the

dirt. This is all well and good, but

for financial and other cogent rea-

sons, the center of emphasis in archae-

ology must shift from field work to the

laboratory and the exhibition hall.

Such a manifest destiny is due in no

small part to Nelson's own work. The
fundamental principles that he has es-

tAlished enable the workers of the

present day to tell pretty well in ad-

vance what they are going to get from

a given locality. People in responsible

positions need therefore assign only

that work which is still to be done

and thus guard against a duplication

of essentially identical material from

many different regions which would

only add unnecessary weight to con-

clusions already well substantiated. It

must not be supposed, however, that

Nelson would have all excavation work
cease immediately. He merely suggests

that students reserve some of their ar-

dor for the laboratory. And his view

of this matter has doubtless been col-

ored by the confused state of the col-

lections bequeathed by his predecessors.

This might seem to bear out those

critics of Museum activities who say

that the institution is foundering in

a welter of ineptitude. But the real

difficulty is that there are not enough

curators to cover all the exhibition

halls. Nelson himself is responsible for

all the archaeological halls in the

American Museum except those of

Latin America. And it simply takes his

entire time to keep them up-to-date, a

task at which he feels much like that

denizen of Hades who kept pushing

the rock up the hill only to have it roll

down to the bottom again.

Nelson takes the public exhibitions

of artifacts very seriously and ear-

nestly strives to make everything as

clear as possible to the general public.

He is therefore gratified by the recent

announcement that the Trustees of

the Museum have put forward a pro-

gram for modernizing the exhibition

of material under his jurisdiction.

With such undertakings we may ex-

pect Nelson to become more and more

identified in the future. Though he ac-

cepts this sedentary burden philosoph-

ically enough, he cannot help but cast

a nostalgic eye over the trophies of his

exploring days with which his ofHce

abounds, including an enlarged model

of the Chinese junk on which he sailed

up the Yangtze as Admiral Nelson.

But he is not the sort that thrives on

memories. Let us hope, therefore, that

some day—when he has gotten all his

papers published and all his vast col-

lections clarified for the use of special-

ists and public alike—Nelson will once

again set forth for the diggings.

"No man," says Walter Granger,

"ever had a better field companion

than Nels. If I were going out on a

desert island where I would have to

be satisfied with the company of only

one man, I'd choose him. Of all the

camp mates I've had in 50 years of

exploration, he is the only one who
did not have some little trait or other

which I knew would sooner or later

rub me the wrong way. The most

wonderful thing about him, I think,

is that he knows when to talk and

when to keep quiet, and that is an art

few people ever learn."

No scientist could wish for higher

tribute.



LETTERS
page 245

"Firstlowing description in German:
waterfall of the Caroni River in the vicin-

ity of its source in Mount Roraima on the

Venezuela and British Guiana boundary,"
The flat-topped mountain pictured is so

strikingly similar to the country photo-
graphed by Mr. Gilliard's party that the

illustration could hardly he the product of

poetic imagination. . . .

J. R. MULRYAN.

Baguio, Philippine Islands

Mr. Gilliard, the author of the ar-

ticle, is convinced that the waterfall

depicted is not Angel Falls but one in

the region of Roraima as specified, 120

miles away. It is interesting to note

that even toda)', with the region fairly

well mapped, no waterfall is generally

recorded on the upper Caroni, but falls

are numerous in the region and are

chiefly known by local names.

—

Ed.

Sirs:

I have just received the December num-
ber of Natural History. In the list of

"World's Highest Waterfalls" you do not

mention any Iceland waterfalls, although
there are several over 100 feet. I can men-
tion that Dettifoss is 257 feet and very
large.

William F. Palsson.

Laxardal vi/i Husavik, Iceland.

Natural History gratefully ac-

knowledges the addition of this infor-

mation to its catalogue of the world's

waterfalls. Owing to the scarcity or

inaccessibility of data in geographic lit-

erature as well as to restrictions of
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page area, Natural History was

not able to include all the high waters i

falls of the world, but alert readers are

adding valuable facts to the list.

—

Ed.

Sirs:

I have long been accumulating a fund

of enthusiasm for your magazine and it

has reached the bursting point with the

last two issues. There is such a lot of ex-

tremely interesting reading, and all beau-

tifully illustrated. And especially the cov-

ers! You have certainly solved the cover

problem better than any other magazine I

know about. They are all "natural history"

and wonderfully arresting, as the tiger on

the February issue, or beautiful as the one

for March.

That March cover simply takes my breath

away with its beauty. . . .

Mrs. H. W. Shimer.

Hingham, Mass.

(Right) The Indians are said to have

marked their trails by bending sap-

lings in the required direction. But

this tree was not such a marker to in-

dicate a right turn. In reality it is an

ailanthus tree that has been assailed

by a honeysuckle vine and has solved

its dilemma in the Chinese manner

—

by ""absorbing" the conqueror.

Plwto by Herbert Beatty

""Courting"—An unusual pose caught by Morris W. Wilsey of Oakland,

California. Photograph taken at i^y second and f : 11 with a K2 filter

Readers are encouraged to submit their own photographs

of natural history subjects. Those selected for publication

on this page will be paid for at $1.00 each, with full credit

to the photographer. Return postage must be included.
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